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Goal 
The goal for this course is to educate the nurse on radial access anatomy, care, and 
complications. 

Objectives 
1. Describe three benefits and limitations of radial artery access. 
2. Differentiate three radial post-procedural complications and their treatments. 
3. Explain radial artery patency in relation to radial artery occlusion. 
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Goal and Objectives I 
Goal 
The goal for this course is to educate the nurse on radial access anatomy, care, and 
complications. 

Objectives 
1. Describe three benefits and limitations of radial artery access. 
2. Differentiate three radial post-procedural complications and their treatments. 
3. Explain radial artery patency in relation to radial artery occlusion. 
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• On August 14th, 1992, the first interventional coronary procedure was performed using the radial 
artery. 

• Radial artery access is now the Gold Standard of practice in the Cath Lab and lnterventional 
Radiology (IR). 

Benefits 

Early ambulation 

Fewer bleeding complications 

Faster discharge rate 

Collateral circulation prevents 
hand ischemia 

Absence of major nerve 
structures minimizes 
neurological complications 

Limitations 

Prone to vasospasm 

Arterial vessel size limitations: 
Women have smaller vessels 

Difficult tortuosity 

Vessel accommodates up to 
6fr sheath 

Radial/brachia! anatomical 
loops 

Review of Radial Anatomy I 
The radial artery arises 
together with the ulnar 
artery from the bifurcation of 
the brachia! artery just 
below the bend of the 
elbow. 

It passes along the lateral 
side of the forearm from the 
neck of the radius to the 
styloid process in the wrist 
and is smaller than the 
ulnar artery. 

The average diameter of 
the radial artery is: 

. 2.8mm in females 

• 3. 1 mm in males 
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El E E 
• On August 14t, 1992, the first interventional coronary procedure was performed using the radial 

artery. 

• Radial artery access is now the Gold Standard of practice in the Cath Lab and lnterventional 
Radiology (IR). 

Early ambulation 
Fewer bleeding complications 

Faster discharge rate 

Collateral circulation prevents 
hand ischemia 

Absence of major nerve 
structures minimizes 
neurological complications 

Prone to vasospasm 
Arterial vessel size limitations: 
Women have smaller vessels 

Difficult tortuosity 

Vessel accommodates up to 
6fr sheath 

Radial/brachial anatomical 
loops 

The radial artery arises 
together with the ulnar 
artery from the bifurcation of 
the brachial artery just 
below the bend of the 
elbow. 

It passes along the lateral 
side of the forearm from the 
neck of the radius to the 
styloid process in the wrist 
and is smaller than the 
ulnar artery. 
The average diameter of 
the radial artery is: 

2.8mm in females 
3.1mm in males 
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Common radial arteey 
anatomic variants 

• Normal (A) 

• Other variants: 
• High take-off radial artery (B). 
• Radial and/or brachia! loop (C). 
• Vessel tortuosity (0 ). 

• Consider abnormal variants as possible limitations to 
radial access which may increase risk of 
complications. 

Krishna, H., & Shroff, A (2018). Ten Common (and Unconvnon) Reasons for Unsuccessful Transradial 
Procedures. (Figure 1J. Endovascular Today, 17(11), 50. Retrieved from 
https:llassels.bmctod ay.netlevtoday/pdfs/et1118 _ SF2_ Shroff .pdf 

Pre-procedural Considerations I 
Pre-procedural care includes: 

• Assessment and documentation of the radial pulse bilaterally. 
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• Clip the wrist from the base of the thumb, approximately 15cm towards the antecubital area. 

• Clip the right groin (may need to use femoral approach, if radial limitations occur). 

• Avoid starting an IV within 9cm of the wrist area. 

Common radial artery 
anatomic variants 

• Normal (A) 
• Other variants: 

• High take-off radial artery (B}. 
• Radial and/or brachial loop (C). 
• Vessel tortuosity (0). 

• Consider abnormal variants as possible limitations to 
radial access which may increase risk of 
complications. 

Kris.ha4&ShrofA (2018) en Coon (ad tcoo)Re.aeons for tucess. Tr.as.a 
Procedures [figure f] Endowscule odiary.111y 5 Retrieved fro 
hips#hassets bectoday net/evtoday/pdfset118_SF2_Shroff pdf 

Pre-procedural Considerations I . 

A 

C 

El E E 
Pre-procedural care includes: 
• Assessment and documentation of the radial pulse bilaterally. 
• Clip the wrist from the base of the thumb, approximalely 15cm towards the antecubital area. 
• Clip the right groin (may need to use femoral approach, if radial limitations occur). 

• Avoid starting an IV within 9cm of the wrist area. 



 

Radial Artery: Access Procedure I 
Radial Access Sheath Insertion 

(1½ mins ) 
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Radial Artery: Access Procedure j 

Radial Access Sheath Insertion 

(1% mins.) 
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Intra-procedural 

Bleeding 

Radial 
artery 

perforation 

Radial artery Arterial 
spasm dissection 

Bleeding 

Forearm 
hematoma and 
compartment 

syndrome 

Post-procedural 

Radial Pseudo-
artery aneurysm 

ocdusion 
(RAO) 

Symptomatic Asymptomatic 

Radial Access Care I 
The compression device is used to apply direct pressure to the radial artery. 

111:1 m 

Upon receiving patient, verify the radia l band is in the correct position (- 2mm above the puncture site). 

• Elevate the arm on a pillow with the site facing up. 

• Place thelrrm@rfrijwrist band on the affected hand and leave it on for 2 days post-procedure. 

• Place the Plethysmography/Sp02 monitor on the affected hand (index finger or thumb). 

• Verify patent hemostasis by occluding the ulnar artery and ensuring blood flow to the hand 
(plethysmography wave form on monitor). 

• Assess for signs and symptoms of bleeding, hematoma, pseudo-aneurysm, compartment syndrome, and 
radial artery occlusion. 

• Control hypertension. 

• Place the blood pressure (BP) cuff on the non-procedural arm. 

• Verify the type of procedure: Diagnostic vs Intervention 

• Diagnostic procedure: Remove 1-2cc of air, 1-hour post-procedure. 

• Intervention (PCI, FFR, IVUS, OCT): Remove 1-2cc of air, 2-hours post-procedure. 

• Do not leave the radial compression band on the patient for an extended period of time. 

Progress - Page 9 of 32 

Radial Access Complications 
Radial access complications 

Intra-procedural 

Non-bleeding 

Post-procedural 

Non-bleeding 

Pseudo- AV 
aneurysm fistula 

Nerve 
damage/ 

regional pain [' 
syndrome 

Radial Access Care I El E E 
The compression device is used to apply direct pressure to the radial artery. 
Upon receiving patient, verify the radial band is in the correct position (-2mm above the puncture site) 

Elevate the arm on a pillow with the site facing up. 
• Pace theft.e wrist band on the affected hand an leave it on for 2 days post-procedure. 
• Place the Plethysmography/SpO, monitor on the affected hand (index finger or thumb) 

• Verity patent hemostasis by occluding the ulnar artery and ensuring blood flow to the hand 
{plethysmography wave form on monitor). 

• Assess for signs and symptoms of bleeding, hematoma, pseudo-aneurysm, compartment syndrome, and 
radial artery occlusion. 

• Control hypertension. 
• Place the blood pressure (BP) cuff on the non-procedural arm. 

+ Verity the type of procedure: Diagnostic vs Intervention 
• Diagnostic procedure: Remove 1-2cc of air, 1-hour post-procedure. 
• Intervention (PCI, FFR. IVUS, OCT): Remove 1-2cc of air, 2-hours post-procedure. 

• Do not leave the radial compression band on the patient for an extended period of time. 
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Re-bleeding at the Access Site and Hematoma 
• Bleeding can occur from the radial access site or from a small peripheral side branch of the 

radial artery. 

• Local bleeding or hematomas may occur as a result of improper hemostatic device 
application, device failure, or vessel perforation. 

What to do? 
• Compression of the radial artery, both proximal and distal to the puncture site must be 

performed to control both antegrade and retrograde flow from the palmar arch collateral. 

• This can be achieved by repositioning the hemostatic band or applying manual pressure. 

• If unable to control bleeding or a growing hematoma at the access site, occlude the 
brachia! artery, either manually or with a blood pressure cuff. 

Post-Procedural Complications: Hemato~ a m e1 m 
Forearm Hematoma 

• Bleeding may also rarely occur from a site on the radial artery remote from the puncture site. It 
can occur from a perforation of a small side branch of the radial artery by a guide wire. 

• If not controlled urgently and appropriately, forearm hematomas can lead to the development 
of compartment syndrome. The forearm is anatomically susceptible to an increase in 
pressure, in case of a blood leak, as it has very little room for expansion. 
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Re-bleeding at the Access Site and Hematoma 
• Bleeding can occur from the radial access site or from a small peripheral side branch of the 

radial artery. 

• Local bleeding or hematomas may occur as a result of improper hemostalic device 
application, device failure, or vessel perforation. 

What to do? 
• Compression of the radial artery, both proximal and distal to the puncture site must be 

performed to control both antegrade and retrograde flow from the palmar arch collateral. 
• This can be achieved by repositioning the hemostatic band or applying manual pressure. 

• If unable to control bleeding or a growing hematoma at the access site, occlude the 
brachia! artery, either manually or with a blood pressure cuff. 

Post-Procedural Complications: Hematoma . - 

Forearm Hematoma 
• Bleeding may also rarely occur from a site on the radial artery remote from the puncture site. II 

can occur from a perforation of a small side branch of the radial artery by a guide wire. 
• If not controlled urgently and appropriately, forearm hematomas can lead to the development 

of compartment syndrome. The forearm is anatomically susceptible to an increase in 
pressure, in case of a blood leak, as it has very little room for expansion. 



 

 

Forearm Hematoma I 
What to do? 
• Apply pressure to occlude the brachia! artery by using the BP cuff to compress the brachia! 

artery. 
• Inflate the BP cuff to 20mmHg above the systolic pressure. 
• Release the BP cuff pressure for 10-15 seconds every 10 minutes to allow blood flow to the arm. 

• Assess for pain, paresthesia, pallor, and pulselessness of the hand. 

• Protamine can be used for Heparin reversal. 

• Control hypertension, attain pain management, and closely monitor the distal perfusion bed 
w ith plethysmography. 

• Assess the hematoma every 15 mins. by measuring it with a measuring tape. Mark the 
borders with a marker to check if the hematoma is growing. 

• Suspect compartment syndrome? Consult a vascular surgeon. 
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Compartment Syndrome I E11:1&1 

This is a rare complication of radial artery catheterization. If not identified and treated emergently, 
it can lead to profound disability or limb Joss. 

Compartment syndrome is an EMERGENCY! 

Greater than expected _!!L_ is the earliest and most reliable indicator. 
, Escalating pain unrelieved by immobilization and requiring increasing analgesics should illicit 

high suspicion. 

A swollen and tense compartment is a direct manifestation of increased pressure. 

An abnormal sensation, feel ing like "pins and needles" and tingling, can be in the arm and hand. 

Late indicators 

• Decreased pulses. 

• Absence of pain - due to tissue ischemia and necrosis or nerve injury. 
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Forearm Hematoma I 
What to do? 
• Apply pressure to occlude the brachial artery by using the BP cuff to compress the brachial 

artery. 
• Inflate the BP cuff to 20mmHg above the systolic pressure. 
• Release the BP cuff pressure for 10-15 seconds every 10 minutes to allow blood flow to the arm. 

• Assess for pain, paresthesia, pallor, and pulselessness of the hand. 

Protamine can be used for Heparin reversal. 
• Control hypertension, attain pain management, and closely monitor the distal perfusion bed 

with plethysmography. 
• Assess the hematoma every 15 mins. by measuring it with a measuring tape. Mark the 

borders with a marker to check if the hematoma is growing. 
• Suspect compartment syndrome? Consult a vascular surgeon. 
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Compartment Syndrome \ 

This is a rare complication of radial artery catheterization. If not identified and treated emergently, 
it can lead to profound disability or limb loss. 

Compartment syndrome is an EMERGENCY! 
Greater than expected pain is the earliest and most reliable indicator. 
• Escalating pain unrelieved by immobilization and requiring increasing analgesics should illicit 

high suspicion. 
A swollen and tense compartment is a direct manifestation of increased pressure. 
An abnormal sensation, feeling like "pins and needles" and tingling, can be in the arm and hand. 

Late indicators 
Decreased pulses. 
Absence of pain - due to tissue ischemia and necrosis or nerve injury. 
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Post-Procedural Complications - Pseudtjan~urY,sm 

Pseudoaneurysm 
• Rarely occurs at the radial artery access site. 

• Should be suspected in the presence of pu/satile swelling at the access site. 

• Often painless; however, some patients can have associated discomfort. 

• Risk factors: systemic anticoagulation, inadequate compression post-procedure, infection, 
and multiple arterial punctures. 

Diagnosis is confirmed by ultrasound. 

What to do? 

• Apply pressure to the brachia! artery and notify the provider. 

• Management options ordered by provider: compression with a radial hemostasis device, 
thrombin injection, ultrasound-guided compression, or surgical repair. 

EICIBI 

Radial Artery Occlusion (RAO) 
• Occurs in 1-12% of cases. 

• Often asymptomatic and goes unnoticed. 

• Limits use of the radial artery for: future cardiac catheterizations, use as a conduit in 
patients undergoing coronary artery bypass graft surgery, or for creation of an arteriovenous 
fistula in patients with end-stage renal disease. 

• Hand ischemia is rare, but may occur. 

Post-Procedural Complications - Pseudoaneurysm 
' 

Pseudoaneurysm 
• Rarely occurs at the radial artery access site. 

Should be suspected in the presence of pulsatile swelling at the access site. 
+ Often painless; however, some patients can have associated discomfort. 

Risk factors: systemic anticoagulation, inadequate compression post-procedure, infection, 
and multiple arterial punctures. 

Diagnosis is confirmed by ultrasound. 

What to do? 
Apply pressure to the brachia! artery and notify the provider. 

• Management options ordered by provider: compression with a radial hemostasis device, 
thrombin injection, ultrasound-guided compression, or surgical repair. 

E E 
Radial Artery Occlusion (RAO) 

• Occurs in 1-12% of cases. 
• Often asymptomatic and goes unnoticed. 
• Limits use of the radial artery for: future cardiac catheterizations, use as a conduit in 

patients undergoing coronary artery bypass graft surgery, or for creation of an arteriovenous 
fistula in patients with end-stage renal disease. 

• Hand ischemia is rare, but may occur. 



 

 

Pre-1;1rocedural risk factors 

• Elevated creatinine 
• Female 
• Low body weight 
• Diabetes 

lntra-P-rocedural risk factors 
• Artery to sheath ratio >1 
• Vasospasm 
• Longer procedure time 

Factors that decrease the risk of RAO: 

• Smaller catheters 

• Heparin use during procedure 

• Timely sheath removal 

• Patent hemostasis! ! ! 

• Short duration of compressive device 

................ 
• la11ar'mmpr■ulan 
• "Ibo much campreulan lmlq 
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Pre-procedural risk_factors 
• Elevated creatinine 
• Female 
• Low body weight 
• Diabetes 

Intra-procedural risk factors 
• Artery to sheath ratio >1 
• Vas0spasm 
• Longer procedure time 

tr 
• Longer I n 
% 

Factors that decrease the risk of RAO: 
• Smaller catheters 
• Heparin use during procedure 
• Timely sheath removal 
• Patent hemostasis!!! 

• Short duration of compressive device 
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What is Patent Hemostasis? I 
Patent hemostasis is the technique of maintaining radial artery flow through guided artery 
compression during hemostasiis. 

• After the procedure is completed, the compression band is applied and 15-20cc of air is 
injected to exh ibit pressure on the radial artery puncture site by the Cath Lab. 

• The radial sheath is removed and no exterior bleeding should be observed at the arteriotomy 
(puncture) site. 

• This volume of air typically creates radial artery total or partial collapse. At this point, slow 
balloon deflation (1cc/second) is performed until a small jet of bleeding is observed at the skin 
puncture site. In order to stop it, a quick insertion of 2cc of air is performed. 
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Using a pulse oximetry waveform, radial artery patency should be assessed: 

• Immediately after application of the compression device. 

• On arrival to recovery room/inpatient unit. 

• Whenever there is an increase in amount of air in the compression or adjustments to the 
compression band. 

• After removal of the compression band. 

• At the time of discharge. 

What is Patent Hemostasis? I 
Patent hemostasis is the technique of maintaining radial artery flow through guided artery 
compression during hemostasis. 
• After the procedure is completed, the compression band is applied and 15-20cc of air is 

injected to exhibit pressure on the radial artery puncture site by the Cath Lab. 
• The radial sheath is removed and no exterior bleeding should be observed at the arteriotomy 

(puncture) site. 
• This volume of air typically creates radial artery total or partial collapse. At this point, slow 

balloon deflation (1cc/second) is performed until a small jet of bleeding is observed at the skin 
puncture site. In order to stop it, a quick insertion of 2cc of air is performed. 
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Using a pulse oximetry waveform, radial artery patency should be assessed: 
• Immediately after application of the compression device. 
• On arrival to recovery room/inpatient unit. 
• Whenever there is an increase in amount of air in the compression or adjustments to the 

compression band. 
• After removal of the compression band. 
• At the time of discharge. 



 

 

• Patency of the radial artery is checked with a reversed Barbeau's test. 

• Place the oximetry pulse detector on the patient's thumb or index finger on the affected hand. 
With the balloon inflated on the top of the radial artery, simultaneous manual compression 
should be applied to collapse the ulnar artery. 

• If the inflated balloon has too much pressure, causing radial artery collapse, the 
plethysmography pulse waveform will be flat; in other words, there is no "flow" pulse/flow 
reaching the detector. In that case, an additional 1 cc should be aspirated from the balloon 
with the goal to reestablish flow through the radial artery. 

• If no-flow is identified, remove 1-2cc of air 
from the band until the flow is restored and 
patent hemostasis is achieved. 

• If bleeding occurs and unable to maintain 
hemostatis, re-check in 15 minutes. 

• If no-flow is identified after the band is 
removed, immediately notify the provider. 

• Document patent hemostasis in IView. 

Typ,>A 

Typo:> B 

Typo? C 

Typ,eD 
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A,B, and C show patent hemostasis 

• Patency of the radial artery is checked with a reversed Barbeau's test. 
• Place the oximetry pulse detector on the patient's thumb or index finger on the affected hand. 

With the balloon inflated on the top of the radial artery, simultaneous manual compression 
should be applied to collapse the ulnar artery. 

• If the inflated balloon has too much pressure, causing radial artery collapse, the 
plethysmography pulse waveform will be flat; in other words, there is no "flow" pulse/flow 
reaching the detector. In that case, an additional 1cc should be aspirated from the balloon 
with the goal to reestablish flow through the radial artery. 

I 
What to Do for No-Flow on Pulse Oximetry 

• If no-flow is identified, remove 1-2cc of air 
from the band until the flow is restored and 
patent hemostasis is achieved. 

• If bleeding occurs and unable to maintain 
hemostatis, re-check in 15 minutes. 

• If no-flow is identified after the band is 
removed, immediately notify the provider. 

• Document patent hemostasis in IView. 
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Site Assessment Post-Procedure I 
Thoroughly assess the radial access site for: 

• Bleeding or oozing 

• Hematoma formation 

• Pain or tenderness 

• Bruising/Discoloration 

Perform neurovascular checks and document: 

• Capillary refill 

• Skin temperature and color: Compare with contralateral hand 

• Radial and ulnar pulses: Presence, strength, and symmetry 

• Sensation and motor function: Assess fingers for movement and any numbness/tingling 

• Reversed Barbeau Test post-procedure to ensure collateral circulation 

o I I :... 

EICIII 
• Assess site immediately after arrival from the procedure. 

• Verify the time and that the radial compression band was applied. 

• Follow provider orders for frequency of site assessment. 

• Assess site immediately before and immediately after any activity. 

• Document the site assessment in PowerChart. 

Site Assessment Post-Procedure I 
Thoroughly assess the radial access site for: 

• Bleeding or oozing 

• Hematoma formation 
• Pain or tenderness 

• Bruising/Discoloration 

Perform neurovascular checks and document· 

• Capillary refill 
• Skin temperature and color: Compare with contralateral hand 

• Radial and ulnar pulses: Presence, strength, and symmetry 
• Sensation and motor function: Assess fingers for movement and any numbness/tingling 

• Reversed Barbeau Test post-procedure to ensure collateral circulation 

• Assess site immediately after arrival from the procedure. 
• Verify the time and that the radial compression band was applied. 
• Follow provider orders for frequency of site assessment. 
• Assess site immediately before and immediately after any activity. 
• Document the site assessment in PowerChart. 
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Sheath/Sile Documentation I 
""~~----..------------< Restraint Documentation 

~ S)StemsA.ssessmenis 
~ Patient Education 
< intake and Output 

< Blood Produd Adminlstration 

< Unes -Tubes - Devices 

< Acute Treatments and Procedural 5edeb0n 

Ploce,l,e~) -..~­
c..,­
Or1hope(k Treatmerts 
Troa;on 

~~~ 

• Document sheath sites and neurovascular 
status in the Sheath/Site(s) section of the 
"Acute Treatments and Procedural Sedation" 
band in iView. 

\talSq,,IMw 
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r,I' p..,.........,..\lew 
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Sheath/Site Documentation (con'!) I I 
• Add a dynamic group for each site 

11 : 10 - 1 1:W - 10::>V • IV:41. 

11:19 EDT 11:09 EDT 10 59 EDT 1049 

Sheath/Site(s) 

D Add a dynamic group, 

• Select the correct site and choose 
"TR band" for a radial site with a 
band in place 

~ 
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Sheath/Site Documentation 
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• Document sheath sites and neurovascular 
status in the Sheath/Site(s) section of the 
"Acute Treatments and Procedural Sedation" 
band in iView. 

El E E 

a Pain Aeswet View 
Pain Assessment Type 
Presence of Pain 
Moated Aldrete sere 
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• Add a dynamic group for each site 

• Select the correct site and choose 
"TR band" for a radial site with a 
band in place 
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Sheath/Sile Documentation <ro"''' I 

• Document the assessment including: 
• Site condition 
• Presence of a closure device 
• Compression activity/band 
• Drainage 

• Site interventions 

• NOTE: A TR band is NOT a closure device. 

• With each site assessment, document a 
neurovascular check of the affected limb. 
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Shealh/Site(s) •·! 
LI 9/24/2025 10-.23 Rad~I Art~ Rtght 6 Fren ... 

4)Activity, Sheath/Site Assessm ... 
Site (heck_ Sheath/Sitt WOL 

4>varianc,, Sheath/Sitt 

C-losure Device, Sheath No 

Site Or;,lnage, Sheat h/Site none 

Fluid Infusing, Sheath 

Site Dressing, Sheath/Site Securem ... 
4> Site Interventions, Sheath/Site R.adiat b ... 

Manual Prtssure Duration, 
Sheath/Site minute(s) 

4) Compression Activity, Sheath/Sitt 1n positi... 

◊ Air Add/Removed, Sheath/Site 
Comprusion CC 
Hemostasis Achieved, Sheath/Site 

Patient Response, Sheath/Site Well 

Additional Information, Sheath/Site 

LI Neurovascular Ch«k V-iew 

Summary I m 1:1 m 
• Radial approach is the gold standard of practice in the Cath Lab. 

• It allows for early mobilization, increases patient satisfaction, and decreases bleeding 
complications. 

• Nursing interventions include awareness and prevention of complications. 

• A rare complication of radial access is compartment syndrome. 

• With the increase in radial use, RAO is a potential concern with permanent consequences. 

• Patent hemostasis is considered best practice to prevent RAO. 

For any questions or concerns, please contact the Cath Lab Clinical Nurse Specialist. 
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Sheath/Site Documentation (rna'I) I 
• Document the assessment including: 

• Site condition 
• Presence of a closure device 
• Compression activity/band 
• Drainage 
• Site interventions 

• NOTE: A TR band is NOT a closure device. 
• With each site assessment, document a 

neurovascular check of the affected limb. 
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Summary I El E E 
Radial approach is the gold standard of practice in the Cath Lab. 
It allows for early mobilization, increases patient satisfaction, and decreases bleeding 
complications. 
Nursing interventions include awareness and prevention of complications. 
A rare complication of radial access is compartment syndrome. 
With the increase in radial use, RAO is a polenlial concern with pennanenl consequences. 
Patent hemostasis is considered best practice to prevent RAO. 

For any questions or concerns, please contact the Cath Lab Clinical Nurse Specialist. 
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Case Study #1 I 
Patient: John D., 67-year-old male 

Procedure: Coronary angiography via right radial artery 

Post-procedure orders: 

• Radial compression band applied 

• Vital signs 015 minutes X 1 hour, then 030 minutes X 2 hours 

• Assess neurovascular status and site per protocol 

Situation: 

One hour post-procedure, the nurse notes that the patient's right hand is cooler than the left, and capillary 
refill is sluggish. The radial pulse is weak but present. The compression band is still inflated at the same 
pressure as it was post-procedure. 
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Case Study #1 Questions I 
Question 1: 
What is the nurse's priority action in response to the assessment findings? 

O Document findings and continue monitor ing 

0 Notify the provider immediately 

@ Deflate the radial band slightly and reassess perfusion 

O Apply a warm compress to the affected hand 

Question 2: 

Which of the following is a critical nursing intervention during the first hour after radial artery procedures? 

O Encourage full mobility to prevent stiffness 

@ Frequently assess for signs of bleeding and neurovascular compromise 

0 Apply ice packs to prevent inflammation 

0 Encourage the patient to flex the wrist to promote circulation 
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Post-procedure orders: 
• Radial compression band applied 
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pressure as it was post-procedure. 
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Question 1: 
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Case Study #2 I 
Patient: Maria L., 58-year-old female 

Procedure: Subclavian artery stent via left radial access 

Post-procedure orders: 
• Radial compression band to be weaned off over 2 hours 

• Monitor access site for bleeding, swelling, and hematoma 

• Patient instructed to report t ingling or numbness 

Situation: 

90 minutes post-procedure, the nurse begins deflating ttie radial band as per protocol. As air is released, 
the patient reports feeling a "warm, wet sensation" at her wrist. On inspection, there is oozing at the site. 

Case Study #2 Questions I 
Question 1: 
What is the most appropriate immediate response t>y the nurse? 

O Continue deflating the t>and 

@ Re-inflate the t>and slightly and apply direct pressure 

0 Remove the t>and and apply a gauze dressing 

0 Notify the provider and document the finding 

Question 2: 

Which patient complaint would tie most concerning during radial band monitoring? 

@ "My hand feels cold and numb" 

0 "This band is tight, but not painful" 

0 "I feel tired and want to sleep" 

0 "I'm feeling a little th irsty" 
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Case Study #2 I 
Patient: Maria L., 58-year-old female 
Procedure: Subclavian artery stent via left radial access 

Post-procedure orders: 
• Radial compression band to be weaned off over 2 hours 
• Monitor access site for bleeding, swelling, and hematoma 
• Patient instructed to report tingling or numbness 
Situation: 
90 minutes post-procedure, the nurse begins deflating the radial band as per protocol. As air is released, 
the patient reports feeling a "warm, wet sensation" at her wrist. On inspection, there is oozing at the site. 

Case Study #2 Questions j 

Question 1: 
What is the most appropriate immediate response by the nurse? 

O Continue deflating the band 

.@ Re-inflate the band slightly and apply direct pressure 

O Remove the band and apply a gauze dressing 

O Notify the provider and document the finding 

Question 2: 
Which patient complaint would be most concerning during radial band monitoring? 

.@ "My hand feels cold and numb" 

O "This band is tight, but not painful 

O "I feel tired and want to sleep" 

o "Tm feeling a little thirsty" 
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Goal and Objectrves 

Goal 
To educate health care providers in the care of the patient femoral post sheath 
removal. 

Objectives 
1. Identify vascular anatomy. 

2. State the process of hemostasis. 

3. Define five complications that may occur femoral post sheath removal. 

4. Identify potential complications associated with closure/compression devices. 

5. State two nursing considerations for identified complications. 
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Vascular Anatom-y 

Identify the nerve, artery, vein, and ligament structures in the groin area. 

Femo,al Nerve ------------,_ 1
1 Inguinal Ligament 

Common Femoral Artery / 
\ 

Profunda Femoral Artery Skin Crease 

Femoral Vein 

Superficial Femoral Artery 
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Vascular Anatomy Relevant 
to the Sheath Insertion Site 

The arterial stick should be placed approximately 3 cm below the inguinal ligament 
and directly over the femoral artery pulse. 

Common Femoral Artery 
Inguinal Ligament 

/ 

Profunda Femoral Artery \ Skin Crease 

Femoral Vein 

Superficial Femoral Artery 
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Vascular Anatomy Relevant 
to the Sheath Insertion Site 
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The arterial stick should be placed approximately 3 cm below the inguinal ligament 
and directly over the femoral artery pulse. 
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Arterial Puncture 

If the arterial puncture is too high or too low, it may result in vascular complications. 
Review the correct position for puncture below. 

Too High 

Peritoneal 
Space 

Inguinal Skin Crease 
Ligament 

JUST RIGHT 

'-..r-' 
Variable 

Too Low 

Skin Surface 

Retroperitoneal Space 
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The Hemostasis Process 

This is the normal hemostasis process. The process can be disrupted by certain 
drugs such as heparin and lntegrilin. 

Sheath T T Removal 
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~

hrombin 
Pressure 
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Vessel 
Healing 
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Scar Connective Tissue 

Formation Replacement 
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If the arterial puncture is too high or too low, it may result in vascular complications. 
Review the correct position for puncture below. 
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Hemostasis 

Manual pressure should be applied 2-3 cm above the skin puncture to achieve 
hemostasis. 

Just Right Too Low l l Sk;n Puncture Site 

c:>/ 
I 
I 

~ 

'--.,--' 
Variable 

Hemostasis (cont) 

Skin Surface 
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Vascular anatomy may be displaced depending on the weight of the patient. 

Skin Surface 

Obese Patient Thin Patient 
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Post Sheath Pull: 
Potential Vascular Complications 

• Vessel thrombosis and dissection 

• Bleeding 

• Re-bleeding 

• Femoral hematoma 

• Retroperitoneal hemorrhage 

• Pseudoaneurysm 

• Arteriovenous fistula 

• Atheroembolism 

If any of the above complications occur, contact: 
Cardiac Cath Lab - 231 -935-9578 
or the "neuro-on-call" if IR case 

Progress ::=====::J 

Vascular Complical1ons-: 
Vessel Thrombosis and Dissection 

Blood flow may be inhibited by a thrombus or dissection. 

Blood Flow 
Dissection Flap 

Thrombus 
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Vascular Complical1ons: 

Vessel Thrombosis and Dissection <cont; 

Key Points 
• Femoral artery thrombosis is rare and typically occurs in patients with small 

arterial lumens. Examples: peripheral vascular disease (PVD), diabetes mellitus 
(DM), and female gender. 

• Dissection usually occurs in the setting of PVD or difficult arterial access. 

• Patients commonly complain of leg pain or numbness. 

• Physical exam reveals diminished or absent pulses. 

• Rapid recognition is critical to avoid irreversible limb ischemia. 

• Doppler ultrasound can be diagnostic. 

• Urgent revascularization (surgical or percutaneous) is the treatment of choice. 
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Vascular Complical1ons: 
Re-Bleeding 

A re-bleed is uncontrolled bleeding from the puncture site. 

• It is possible for the Hematocrit to drop by~ 10% and the hemoglobin to drop by 
~ 3 g/dl. 

• The patient may require a transfusion. 

Puncture Site 
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Vascular Complications: 
Vessel Thrombosis and Dissection «sow 

Key Points 
Femoral artery thrombosis is rare and typicaly occurs in patients with small 
arterial lumens. Examples: peripheral vascular disease (PVD), diabetes mellitus 
(DM), and female gender. 

• Dissection usually occurs in the setting of PVD or difficult arterial access. 
Patients commonly complain of leg pain or numbness. 
Physical exam reveals diminished or absent pulses. 

• Rapid recognition is critical to avoid irreversible limb ischernia. 
• Doppler ultrasound can be diagnostic. 
• Urgent revascularization (surgical or percutaneous) is the treatment of choice. 

Vascular Complications: 
Re-Bleeding 

A re-bleed is uncontrolled bleeding from the puncture site. 
• It is possible for the Hematocrit to drop by > 10% and the hemoglobin to drop by 

> 3g/dL 
The patient may require a transfusion. 
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Nursing Considera11ons-: 
Re-Bleeding 

• Assess distal pulse prior to compression. 

• Apply gloves and palpate artery just superior to puncture site. 

• Apply manual pressure above the site for a minimum of 20 minutes. No 
peeking! 

• Compression should be forceful enough to prevent bleeding, oozing, and 
hematoma formation. 

• Delegate someone to call the cardiology provider. 

• After bleeding stops, assess for hematoma. 

• After hemostasis, restart bed rest and site checks per protocol. 

• Document in a Focus Note in PowerChart. 

• Assess distal pulses. 

• Check Hgb/Hct, if indicated. 
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Vascular Complicalfons: 
Hematoma 

A hematoma is a collection of blood in the soft tissues of the upper thigh causing a 
tender mass of variable size. 

• It is possible for the Hematocrit to drop by?. 10% and the hemoglobin to drop by 
?. 3 g/dl. 

• The patient may require a transfusion. 

Skin Surface 
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Nursing Considerations: 

Re-Bleeding 

• Assess distal pulse prior to compression. 

• Apply gloves and palpate artery just superior to puncture site. 

• Apply manual pressure above the site for a minimum of 20 minutes. No 
peeking! 

• Compression should be forceful enough to prevent bleeding, oozing, and 
hemaloma formation. 

• Delegate someone to call the cardiology provider. 

• After bleeding stops, assess for hematoma. 

• After hemostasis, restart bed rest and site checks per protocol. 

• Document in a Focus Note in PowerChart. 

• Assess distal pulses. 

• Check Hgb/Hct, if indicated. 

Vascular Complications: 
Hematoma 

A hemaloma is a collection of blood in the soft tissues of the upper thigh causing a 
tender mass of variable size. 

• II is possible for the Hematocrit to drop by > 10% and the hemoglobin to drop by 
> 3g/dl 

• The patient may require a transfusion. 

Skin Surface 
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Vascular Complical1ons: 
H ematoma <cont.) 

Risk Factors: 
• Female gender 
• Low platelet count 

• Operator technique - inaccurate puncture of common femoral artery; number of 
arterial punctures 

• Anticoagulation and/or platelet inhibitors 

• Sheath size 

• Delayed sheath pull 

• Sheath pull technique 

• Noncompliant patient or patient unable to comply with bed rest protocol 

.__ _____________________ ._;Pr=og""ress ::::=====::::: 

----Vascular Complical1ons: 
Hematoma <cont.) 

Key Points: 
• Hematomas can occur at any time before or after sheath removal. 

• Measure (by palpation or imaging) and document the maximal dimension of the 
hematoma in centimeters. 

• Immediate treatment includes correct manual compression. Do not "mash on" or 
massage the hematoma as this can cause damage to the vessel. 

• Serial Hgb measurements and blood transfusions as needed. These are the 
treatments of choice. 

• 1 - 2 weeks is required to reabsorb the hematoma and the patient should be 
warned about normal changes in the hematoma's appearance. 

• Femoral nerve compression can occur from large hematomas. 

• Surgical drainage is rarely needed. 

• Deaths do occur from hematomas - they must be respected. 
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Nursing Consideral,ons: 
Hematoma 

• Assess distal pulse prior to compression. 

• Apply gloves and palpate artery just superior to puncture site. 

• Apply manual pressure above the site for minimum of 20 minutes. No 
peeking! 

• Compression should be forceful enough to prevent increased hematoma 
formation, while maintaining distal pulses. 

• Delegate someone to call the cardiology provider. 

• Mark site: measure in centimeters. 

• In PowerChart, document both a Focus Note 
and the hematoma size in lview. 

• Check Hgb/Hct, if indicated. 
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Nursing Considerafions:­
Manual Compression Technique 

Wrong Techniques 

Correct Technique 
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Vascular Complical1ons: 
Retroperitoneal Hemorrhage 

A retroperitoneal hemorrhage is a hematoma extending into the retroperitoneal 
space that usually occurs from arterial puncture above the inguinal ligament. 

Peritoneal 
Space 

Angle of Insertion Skin Crease 

0 
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Vascular Complica11ons: 
Retroperitoneal Hemorrhage (cont) 

Risk Factors: 
• Female gender 

• Low platelet count 

Skin Surface 

----

• Improper operator technique: a "high" stick above the inguinal ligament or a 
puncture through the back wall of the artery 

• Anticoagulation and platelet inhibitors 

• Sheath size 

• Delayed sheath removal 
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Vascular Complications: 
Retroperitoneal Hemorrhage 

A retroperitoneal hemorrhage is a hematoma extending into the retro peritoneal 
space that usually occurs from arterial puncture above the inguinal ligament. 
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Vascular Complications: 
Retroperitoneal Hemorrhage «oo 

Risk Factors: 
Female gender 

• Low platelet count 
• Improper operator technique; a "high" stick above the inguinal ligament or a 

puncture through the back wall of the artery 
• Anticoagulation and platelet inhibitors 
+ Sheath size 
• Delayed sheath removal 
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Vascular Complicalfons: 

Retroperitoneal Hemorrhage (cont; 

Key Points: 
• This type of bleeding is not evident from the surface. 

• Symptoms include hypotension, abdominal pain, and ipsilateral flank pain. 

• Physical exam may reveal a palpable mass with discoloration over the flank or 
abdomen. 

• Marked anemia can occur from blood loss. 

• This is a life-threatening situation! 

• CT scanning is the diagnostic test of choice. 

• Treatment usually involves stopping anticoagulants, bed rest, and blood 
transfusion. 

Pro ress 

Vascular Complicalfons: 
Pseudoaneurysm 

A pseudoaneurysm is an interruption of the artery wall from the femoral artery 
puncture that does not thrombose when arterial sheaths are removed. This 
interruption in the arterial wall, caused by the original puncture, allows blood to jet 
back and forth from the bloodstream to the pouch. The aneurysm is termed "false." 
It does not involve any layers of the vessel wall as found with a true aneurysm. 

"False" aneurysms can be masked by a hematoma and may rupture at any time. 
They continue to expand because they lack elastic fibers. 
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Vascular Complications: 
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Key Points: 
• This type of bleeding is not evident from the surface. 
• Symptoms include hypotension, abdominal pain, and ipsilateral flank pain. 
• Physical exam may reveal a palpable mass with discoloration over the flank or 

abdomen. 
• Marked anemia can occur from blood loss. 
+ This is a life-threatening situation! 
• CT scanning is the diagnostic test of choice. 
• Treatment usually involves stopping anticoagulants, bed rest, and blood 

transfusion. 
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A pseudoaneurysm is an interruption of the artery wall from the femoral artery 
puncture that does not thrombose when arterial sheaths are removed. This 
interruption in the arterial wall, caused by the original puncture, allows blood to jet 
back and forth from the bloodstream to the pouch. The aneurysm is termed "false." 

It does not involve any layers of the vessel wall as found with a true aneurysm. 

"False" aneurysms can be masked by a hematoma and may rupture at any time. 
They continue to expand because they lack elastic fibers. 



 

 

Vascular Complical1ons: 
Pseudoaneurysm (cont) 

Risk Factors: 
• Anticoagulation and platelet inhibitors. 

• Obesity - causes difficulty in maintaining direct pressure. 

• Advanced age - causes loss of tissue elasticity. 

• Atherosclerotic occlusive disease. 

• Increased sheath size - creates larger vascular interruption. 

• Improper operator technique. 

• Thrombolytic therapy - interrupts previously achieved hemostasis. 

• Infection - impairs healing at the site of hemostasis. 

Progress c:::::====:::i 
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Vascular Complical1ons: 
Pseudoaneurysm (cont.) 

Key Points: 
• Physical exam reveals a pulsatile mass with a bruit auscultated superior to the 

puncture site. Bruits are heard when an artery is partially obstructed causing 
turbulent blood flow. 

• Listen for bruits with the bell of the stethoscope held lightly against the skin. 

Progress ::::=====:::: -------~ 
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turbulent blood flow. 
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Vascular Complicalions: 
Pseudoaneurysm (cont) 

Key Points: 
• Duplex ultrasound scanning allows a measure of size as well as distinction from 

intravenous fistula. 

• There is a risk of enlargement and ultimate rupture if not detected and treated. 

• Pseudoaneurysms smaller than 3 cm tend to close spontaneously or with 
compression. 

• Those larger than 3 cm require alternative methods: 
• Ultrasound guided compression 

• Thrombin injection 

• Surgical repair 
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Vascular Complica11ons:­
Arteriovenous Fistula 

----

An arteriovenous fistula is an abnormal connection between an artery and a vein 
which forms when ongoing bleeding from the arterial puncture site decompresses 
into an adjacent venous structure. 

bnormal Connection Points 

Common Femoral Artery ---

Profunda Femoral Artery 

Femoral Vein 

Superficial Femoral Artery 
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Vascular Complications: 
Pseudoaneurysm a»o 

Key Points: 
• Duplex ultrasound scanning allows a measure of size as well as distinction from 

intravenous fistula. 
• There is a risk of enlargement and ultimate rupture if not detected and treated. 
• Pseudoaneurysms smaller than 3 cm tend to close spontaneously or with 

compression. 
• Those larger than 3 cm require alternative methods: 

• Ultrasound guided compression 
• Thrombin injection 
• Surgical repair 

Vascular Complications: 
Arteriovenous Fistula 

An arteriovenous fistula is an abnormal connection between an artery and a vein 
which forms when ongoing bleeding from the arterial puncture site decompresses 
into an adjacent venous structure. 
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Vascular Complical1ons: 
Arteriovenous Fistula (cont.) 

Risk Factors: 
• Anticoagulation and platelet inhibitors. 

• Female gender. 

• Obesity - causes difficulty in maintaining direct pressure. 

• Advanced age - causes loss of tissue elasticity. 

• Atherosclerotic occlusive disease. 

• Increased sheath size - creates larger vascular interruption. 

• Improper operator technique. 

• Poor sheath pull technique. 

• Thrombolytic therapy - interrupts previously achieved hemostasis. 

• Infection - impairs healing at the site of hemostasis. 

Progress c:::::====:::i 
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Vascular Complical1ons: 
Arteriovenous Fistula (cont.) 

Key Points: 
• AV fistulas may not present for days. 

• Physical exam reveals a to-and-fro murmur or continuous bruit. 

• AV fistulas tend to enlarge with time. 

• If they do not close spontaneously after 2 - 4 weeks, surgical repair is indicated. 
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Arteriovenous Fistula %au 

Risk Factors: 
• Anticoagulation and platelet inhibitors. 
• Female gender. 
• Obesity - causes difficulty in maintaining direct pressure. 
• Advanced age - causes loss of tissue elasticity. 
• Atherosclerotic occlusive disease. 
• Increased sheath size - creates larger vascular interruption. 
• Improper operator technique. 
• Poor sheath pull technique. 
• Thrombolytic therapy - interrupts previously achieved hemostasis. 
• Infection - impairs healing at the site of hemostasis. 
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Vascular Complications: 
Arteriovenous Fistula «or 

Key Points: 
• AV fistulas may not present for days. 
• Physical exam reveals a to-and-fro munnur or continuous bruit. 
• AV fistulas tend to enlarge with time. 
• If they do not close spontaneously after 2 -4 weeks, surgical repair is indicated. 



 

 

Vascular Complical1ons:~ 
Atheroembolism 

---

• The release of cholesterol crystals and other microscopic debris from the aorta 
after catheter manipulation results in mechanical trauma to friable atheromatous 
plaques. 

• Distal embolization may occur to the lower extremities and abdominal viscera. 

Cholesterol Crystals 

Catheter 
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Vascular Complical1ons: 
Atheroembolism (conn 

Key Points: 
• Physical exam may reveal a cyanotic foot in the case of microemboli and signs of 

limb ischemia in the case of macroemboli. 

• Renal failure can occur if the renal arterial bed is involved. 

• Distal gangrene and death can occur, in extreme cases. 

• The onset is often insidious and can take days to months to become evident. 

• Management is variable depending on the severity. 

Progress ::::===== ::::: -----------
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Vascular Complications: 
Atheroembolism %sos 

Key Points: 
Physical exam may reveal a cyanotic foot in the case of microemboli and signs of 
limb ischemia in the case of macroemboli. 
Renal failure can occur if the renal arterial bed is involved. 

• Distal gangrene and death can occur, in extreme cases. 
• The onset is often insidious and can take days to months to become evident. 
• Management is variable depending on the severity. 
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~ Compression and Closu-re Devfces 

Compression of an artery and the use of closure devices must be deployed correctly 
and appropriately to decrease the risks of vascular complications. You may need to 
perform manual pressure or utilize a Femostop if the patient re-bleeds. 

Compression options: 
- Manual pressure 
- Femostop 

Closure devices: 
- Angioseal 
- Perclose 
- Vascade 

Femostop 

Note: Femostops should not be used on 
patients with peripheral vascular disease. 

Progress 

~ompression and Closure Devlces rcont.) 

Key Points: 
• Multiple studies have shown that the lowest complication rates occur with 

correctly applied manual pressure. 

• Incorrect application of compression devices is a common error in post sheath 
removal care. 

• Bleeding, despite a compression device (Femostop ), mandates removal of the 
device and manual control of the hemorrhage. 

• Closure devices are not a substitute for close observation and have their own set 
of possible complications. 

• If a closure device fails, manual control of the hemorrhage is needed. 

Progress ::::===== ::::: ----------
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Compression of an artery and the use of closure devices must be deployed correctly 
and appropriately to decrease the risks of vascular complications. You may need to 
perform manual pressure or utilize a Femostop if the patient re-bleeds. 

Compression options: 
- Manual pressure 
- Femostop 

Closure devices: 
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Note: Femostops should not be used on 
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Key Points: 
• Multiple studies have shown that the lowest complication rates occur with 

correctly applied manual pressure. 
• Incorrect application of compression devices is a common error in post sheath 

removal care. 
• Blooding, despite a compression device (Femostop), mandates removal of the 

device and manual control of the hemorrhage. 
• Closure devices are not a substitute for close observation and have their own set 

of possible complications. 
• Ifaclosure device fails, manual control of the hemorrhage is needed. 
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Nursing Considera11ons: 
Femoral Post Sheath Removal 

• Post procedure checks per protocol (every 15 minx 4, every 30 minx 4, every 1 
hour until stable, then prn). 

• Document post procedure checks in IVlew. 
• Per lnterventional Order Set: 

• Bed rest and activity guidelines 

• PRN medications for back pain or discomfort 

• IV flu id discontinuation or restart 

• Ambulate at least 1 hour prior to discharge 

• Patient education on re-bleeding and groin care. 

• When receiving the patient, always check the site together with the recovery 
nurse before he/she leaves the room. 

Progress ::::=====:::: 

Nursing Consideralfons: 
Hypotension 

Systolic BP < 90 mmHg: 
• Increase IV flu ids: Give 250 ml 0.9 NS bolus and call cardiologist for further 

orders. 

• Give 0.5 mg - 1 mg Atropine IVP if suspect cause is due to vasovagal 
stimulation. 

• Call cardiology provider if hypotension does not resolve quickly. 

• Assess for signs of retroperitoneal bleeding (i.e., flank pain, increased heart rate, 
decreased blood pressure). 

• Assess for signs of a pseudoaneurysm (i.e., auscultated bruit). 
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Nursing Considerations: 
Femoral Post Sheath Removal 

• Post procedure checks per protocol (every 15 min x 4, every 30 minx 4, every 1 
hour until stable, then prn). 

• Document post procedure checks in IView. 
• Per lnterventional Order Set: 

• Bed rest and activity guidelines 
• PRN medications for back pain or discomfort 
• IV fluid discontinuation or restart 
• Ambulate at least 1 hour prior to discharge 

• Patient education on re-bleeding and groin care. 
• When receiving the patient, always check the site together with the recovery 

nurse before he/she leaves the room. 

Nursing Considerations: 
Hypotension 

Systolic BP< 90 mm Hg: 
• Increase IV fluids: Give 250 ml 0.9 NS bolus and call cardiologist for further 

orders. 
• Give 0.5 mg -1mg Atropine IVP if suspect cause is due to vasovagal 

stimulation. 
• Call cardiology provider if hypotension does not resolve quickly. 
• Assess for signs of retroperitoneal bleeding (i.e., flank pain, increased heart rate, 

decreased blood pressure). 
• Assess for signs of a pseudoaneurysm (i.e., auscultated bruit). 
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Nursing Consideralfons: 
Bradycardia Due to Vasovagal Stimulation 

• Give 0.5 mg - 1 mg Atropine IVP. 

• Treat cause of vasovagal response (i.e., anti-emetics for nausea/vomiting). 

• Increase IV fluids for associated hypotension. 

• Call cardiology provider if bradycardia does not resolve quickly or if ACLS 
treatment is required. 

• Assess hand/Femostop positioning and adjust. 

Pro ress 

Nursing Consideral1ons-: 
Loss of Pedal Pulses 

• Assess affected limb for pain, coolness, or mottling. 

• Attempt to find pulse with a Doppler. 

• Adjust amount of pressure to obtain a balance between hemostasis and 
adequate pulses. 

• Call cardiology provider. 

Progress c::::======i 
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adequate pulses. 
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Patient Education: 
Femoral Post Procedure Instructions 

• Can elevate HOB 30 degrees 1 hour post procedure. May log roll patient to 
affected side in 1 hour. 

• Vital signs/groin assessment checks - every 15 minutes x 4, then every 30 
minutes x 4, then every 1 hour until stable, and pm. 

• Notify RN of any pain, change in sensation, warmth, or bleeding at the groin site. 

• Notify RN of any signs and symptoms of angina: chest discomfort; jaw, neck, 
arm, or shoulder pain; shortness of breath; sweating; nausea; dizziness or 
lightheadedness. 

Progress ::::=====::::: 

----

Patient Education: 
Femoral Post Procedure Instructions <cont) 

• The RN may administer an anti-emetic agent to prevent vomiting which causes 
unnecessary strain at the groin site. 

• Refrain from activities that will cause strain to the groin site; for example, do not 
lift head, raise up on elbows, or bend knees when repositioning. 

Progress ::::=====::::: ---------
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Goal: 
This course provides information on the Preprocedure checklist and provides 
rationale on inpatient preparation for surgery or a procedure. 

Objectives: 
1. Accurately complete the Preprocedure checklist for a patient going to the 

Operating Room (OR), Medical Procedure Room (MPR), or lnterventional 
Radiology (IR). 

2. Correctly perform the pre-surgical hygiene elements when preparing a 
patient for surgery or a procedure. 

3. Explain the importance of the Beta Blocker regimen during the peri-operative 
period. 
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Goal: 
This course provides information on the Preprocedure checklist and provides 
rationale on inpatient preparation for surgery or a procedure. 

Objectives: 
1. Accurately complete the Preprocedure checklist for a patient going to the 
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2. Correctly perform the pre-surgical hygiene elements when preparing a 
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Preprocedure Checklist 

• Begin the Preprocedure checklist as soon as you know the patient is going to 
surgery - ideally the day before surgery. 

• Must be completed for every patient going to the OR, MPR, or IR for surgery 
or procedure. 

• With the patient's chart open, click Ad Hoc. 

• Select preprocedure checklist. 

• The acute care nurse will complete the first 4 pages of the powerform. 

Preprocedure Checklist (cont.J 
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four pages. 
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Preprocedure Checklist 

• Begin the Preprocedure checklist as soon as you know the patient is going to 
Surgery - ideally the day before surgery. 

• Must be completed for every patient going to the OR, MPR, or IR for surgery 
or procedure. 

• With the patient's chart open, click AdHoc. 

• Select preprocedure checklist. 

• Thoe acute care nurse will complete the first 4 pages of the powerform. 

Preprocedure Checklist /cont.) 
(Hover over highlighted box.) 
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• Order your careset for Nursing - lnpt Preprocedure/Pre-Op Prep Checklist. 
Enter the careset as a 'Nurse per Protocol' (exception for patients scheduled 
in Maternity OR). 

• Adjust the dates of CHG baths and nasal decolonization to correlate with day 
of surgery. 

• Everything you do to help prepare the patient prior to their arrival in pre-op 
benefits the patient and prevents delays in surgery start times. 
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Nursing - Careset Orders 

• Order your careset for Nursing - Inpt Preprocedure/Pre-Op Prep Checklist. 
Enter the careset as a 'Nurse per Protocol' (exception for patients scheduled 
in Maternity OR). 

• Adjust the dates of CHG baths and nasal decolonization to correlate with day 
of surgery. 

• Everything you do to help prepare the patient prior to their arrival in pre-op 
benefits the patient and prevents delays in surgery start times. 



 

 

Treatment Decision Form 

• Check code status in PowerChart. 

• If the patient is anything except a ful l code, print a Treatment Decision Form 
(form #4511) and page the surgeon to complete it. 

• Patients going to the operating room do not automatically become full codes. 
A Treatment Decision Form must be completed prior to surgery and wi ll 
include a date/time to resume patient's preprocedure code status. 
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CODE STATUS DURING AND/OR AFTER A PROCEDURE 

1 Name: __________________ Da1eof Binh: ___ _ 

er Name: ____________ Procedure: _________ _ 

i t inn<.· 
◄ ------------------------· 

History and Physical (H&P) 

• For all surgical or invasive procedures involving anesthesia or sedation , a 
val id H&P must be on the patient chart prior to start of the procedure. A valid 
H&P must have been completed within 30 days (not 31 or more days prior to 
admission or procedure). 

• The surgeon must document in the patient's electronic record (H&P, consult, 
or progress note) the planned course of action and applicable side of the 
procedure, if warranted. 

• Writing an order is NOT acceptable as the surgical plan. 

• In emergency cases, where completion of an H&P is not feasible, the 
surgeon should make a notation of relevant history and physical findings in 
the patients progress notes, if time allows. 

• 
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Treatment Decision Form 
+ Check code status in PowerChart. 

If the patient is anything except a full code, print a Treatment Decision Form 
(form #4511) and page the surgeon to complete it. 
Patients going to the operating room do not automatically become full codes. 
A Treatment Decision Form must be completed prior to surgery and will 
include a date/time to resume patient' s preprocedure code status. 
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': E; History and Physical (H&P) • 
For all surgical or invasive procedures involving anesthesia or sedation, a 
valid H&P must be on the patient chart prior to start of the procedure. A valid 
H&P must have been completed within 30 days (not 31 or more days prior to 
admission or procedure). 
The surgeon must document in the patient's electronic record (H&P, consult, 
or progress note) the planned course of action and applicable side of the 
procedure, if warranted. 

Writing an order is NOT acceptable as the surgical plan 

• In emergency cases, where completion of an H&P is not feasible, the 
surgeon should make a notation of relevant history and physical findings in 
the patients progress notes, if time allows. 
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Informed Consent 
• Informed consent is a process of communication between a provider and 

patient to reach an agreement or permission to perform a procedure. The 
patient (or designee) signature on the form confirms that a provider has: 

• Reviewed the procedure. 
• Discussed the risks, benefits, or altemalives. 

• Answered all the patient or designee questions. 

• The informed consent process could occur on the inpatient floor or at the site 
of the procedure. 

• The patient and the provider performing the procedure will both sign the form 
(#0303) "Confirmation of Informed Consent for Procedure" (often referred to 
as CIC) ideally at the time of the informed consent discussion. The form must 
be signed prior to performing an invasive procedure. 

• The signature of the provider performing the procedure is required on the 
form confirming the informed consent process has been completed. 

• Consents are valid for 90 days. 

Confirmation of Informed 
Consent for Procedure 
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'~~ MUNSON HEALTHCARE 
CONFIRMATION OF INFORMED CONSENT FOR PROCEDURE 

You are receiving health care at a facility that is part of Munson Healthcare. 
Mun.son Healthcare includes the following: 

Fonn0303(03110/23) Page 1 of 2 
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□ Kalkaska Memorial Health Center tD Munson Healthcare Grayling Hospital □ Munson Home Health 
□ Munson Healthcare Cadillac Hospital []I Munson Healthcare Manistee Hospital □ Munson Medical Center 
□ Munson Healthcare Charle11oix Hospital [] Munson Healthcare Otsego Memorial Hospital □ Paul Oliver Memorial Hospital 
You have the righL as a patient, to be informed about your condition and the recommended surgical, medical, or diagnostic [l(OCedure to be 
pertormed, so that you may make a decision to undergo the procedure ,nth knowledge of the risl<s, benefits and alternatives. This disclosure 
of possible risks is not meant to scare or alarm you; it is simply an effon to make you bener inf01med so you can give, or withhold, your consent 
for the proposed procedure. 

The procedure, treatment, or therapy (Procedure) is: 

I consent to the performance of the procedure named above, by _____ ~~~~~~------
Physkian/Provider Name 

I know that my provider may ask other healthcare providers to help with the Procedure, which may include other physicians, or other 
appropriate providers, and my provider has specifically identified any other providers who are likely to assist and/or pertorm imponant 
aspects of the Procedure. I understand that resident physicians, healthcare professionals, and healthcare students may be present to 
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Informed Consent 
• Informed consent is a process of communication between a provider and 

patient to reach an agreement or permission to perform a procedure. The 
patient (or designee) signature on the form confirms that a provider has: 

Reviewed the procedure 
• Discussed the nisks, benefits, or alternatives 

• Answered all the patient or designee questions 
• The informed consent process could occur on the inpatient floor or at the site 

of the procedure. 
• The patient and the provider performing the procedure will both sign the form 

(#0303) "Confirmation of Informed Consent for Procedure" (often referred to 
as CIC) ideally at the time of the informed consent discussion. The form must 
be signed prior to performing an invasive procedure. 
The signature of the provider performing the procedure is required on the 
form confirming the informed consent process has been completed 

• Consents are valid for 90 days. 

- 
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fouare receiving health care at a lailit that is pat of Munson Healthcare 
Munson Healthcare includes the following 
t Kalkaska Memorial health Center tMunson Healthcare Grayling llospit.al fttunson lore Health 
t ±Munson Healthcare Cadillac hlospit.al f Munson Healthcare Manistee Hor.pit.al Munson Medical Center 
I ±Munson Healthcare Charlevoix Hospital ft Munson Healthcare Otsego Memorial Hospital [ Paul Oliver Memorial Hospital 
You have the tight, as a patient, to be informed about your condition ad the recommended surgical, medical,, or diagnostic procedure to be 
peformed, so that you may male a decision to undergo the procedure with keoledge of the risks, benefits and alternatives. This disdosure 
of possible risks is not meant to scare or alarm you it is simply an effort to male you better informed so you can give, or withhold, your consent 
fear the proposed procedure 
The procedure, treatment, tr therapy (Procedure) is: 

consent to the performance of the procedure named above, bye 
Phys.iiaProvider tie 

know that my provider may ask other healthcare providers to help with the Procedure, which may indode other physicians, or other 
appropriate providers, and my provider has specifically identified any other providers who are likely to assist and/or perform important 
aspects of the Procedure. l understand that resident physicians, healthcare professionals, and healthcare students may be present to • 



 

 

Informed Consent Process -
Nurse's Responsibility 

The nurse serves an important role in the process to optimize patient care 
and workflow. 
• Review the provider's order and electronic record for the planned operative 

procedure. 
• The RN may enter the procedure on the consent form using no abbreviations, 

or if available, use the procedure-specific consent form. 

• If needed, clarify any abbreviations, illegible or unusual order, and any discrepancies 
with the provider performing the procedure. 

• Confirm the performing provider and patient have both signed, dated, and 
timed the CIC. 

• If the informed consent discussion occurred with the provider, but the provider did not 
have the patient sign the form at the time of the d1scuss1on, nursing personnel may 
facilitate signature of the patient or the designee ONLY in situations where the 
patient or designee has no questions. 

• Confirm the form is placed in the patient's chart and travels with the patient to the 
procedural area. If there 1s no provider or patient signature, inform the pre-procedure 
staff during hand-off communication. 

• The form may be sent to preop holding with only the patient's signature. 

Checklist Com onents 

Lab Tests 

• Check all current lab values and report any abnormal findings to the surgeon. 

• Obtain a urine pregnancy test (per Pre and Post Surgical/Procedural Adult 
Protocols) on all females between menarche and menopause. Women who 
have had tubal ligation still need a pregnancy test. Women who have had 
hysterectomies do not. 

• Notify the pre-op RN of abnormal lab findings during handoff report. 
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Checklist Components 
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Lab Tests 
• Check all current lab values and report any abnormal findings to the surgeon. 
• Obtain a urine pregnancy test (per Pre and Post Surgical/Procedural Adult 

Protocols) on all females between menarche and menopause. Women who 
have had tubal ligation still need a pregnancy test. Women who have had 
hysterectomies do not. 

• Notify the pre-op RN of abnormal lab findings during handoff report. 



 

 

Checklist Components 

ECG Prior to Surgery? 
When: 
• There needs to be a normal ECG on the chart from the last year, or 

the last 6 months if the last ECG was abnormal and patient is stable. 

• If using a paper ECG from another faci lity, it needs to be verified and signed. 

Who: 
• Any patient with a history of a previous Ml , angina, arrhythmia, renal failure, 

medication-dependent diabetes, or CVA. 

• Any patient 45 years or older with a history of hypertension or history of~ 
one pack per day smoker. 

• All patients 45 years or older having major vascular, intra-abdominal, 
thoracic, neurological, or orthopedic surgery. 

Checklist Components 

IV Access 

• Ensure a patent large bore IV. Refer to Pre and Post Surgical/Procedural Adult 
Protocols for catheter size required based on the type of surgery. 

• If the patient has Heparin infusing, follow the physician orders regarding 
continuation/discontinuation. 

• Discuss with the pre-op RN during handoff report if the patient's IV infusions 
should be discontinued prior to sending the patient to the peri-operative area. 

12 
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ECG Prior to Surgery? 
When: 

Thore needs to be a normal ECG on the chart from the last year, or 
the last 6 months if the last ECG was abnormal and patient is stable. 

• Ifusing a paper ECG from another facility, it needs to be verified and signed. 
Who: 

Any patient with a history of a previous MI, angina, arrhythmia, renal failure, 
medication-dependent diabetes, or CVA. 

• Any patient 45 years or older with a history of hypertension or history of> 
one pack per day smoker. 

• All patients 45 years or older having major vascular, intra-abdominal, 
thoracic, neurological, or orthopedic surgery. 
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IV Access 

• Ensure a patent large bore IV. Rofor to Pre and Post Surgical/Procedural Adult 
Protocols for catheter size required based on the type of surgery. 
If the patient has Heparin infusing, follow the physician orders regarding 
continuation/discontinuation. 

• Discuss with the pro-op RN during handoff report if the patient's IV infusions 
should be discontinued prior to sending the patient to the peri-operative area. 



 

 

Checklist Components 

NPO 

• NPO except clear liquids and medications after midnight. 

• Stop clear liquids 4 hours before scheduled surgery time. 

• If the surgeon's NPO orders conflict with the Pre-Procedure Nothing By 
Mouth Policy, page the anesthesiologist for clarification. 

• Sips of water with meds are ok. 

Pre-Surgical Hygiene 
Prior to the pre-surgical bathing: 

• Remove all body jewelry (including 
wedding bands). 

• Remove hair clips, pins, rubber bands, 
etc. 

• Remove body piercings. 

• Remove makeup and nail polish. 

Patient who did not remove ring 
prior to going into OR. 
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Pre-Surgical Hygiene rcont) 
The patient should have a total of three (3) chlorhexidine gluconate (CHG) 
baths if required: 

• Two nights before surgery 

• The night before surgery 

• The morning of surgery 

Example: If the patient's surgery is on Tuesday, bathe with CHG on Sunday 
night, Monday night, and Tuesday morning. 

What if the patient is admitted the night before surgery? 

You must ensure two (2) CHG baths are completed: 

• The night the patient was admitted 

• The morning of surgery 

How to Give a CHG Bath 
• Wash the entire body (from neck down) with CHG. 

• Cleanse groin area (avoid CHG on mucous membranes). 

• Avoid scrubbing the skin too hard with CHG. 

• Do not use regular soap after the CHG. 

• Do not rinse the CHG off of the skin. 

14 

• Place the patient in a clean gown after the CHG bath (all clothing, including 
underwear, should be removed). 

• Place clean linens on the bed after the CHG bath. 
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The patient should have a total of three (3) chlorhexidine gluconate (CHG) 
baths if required: 
• Two nights before surgery 
• The night before surgery 
• The morning of surgery 
Example: If the patient's surgery is on Tuesday, bathe with CHG on Sunday 
night, Monday night, and Tuesday morning. 

What if the patient is admitted the night before surgery? 
You must ensure two (2) CHG baths are completed: 
• The night the patient was admitted 

• The morning of surgery 

How to Give a CHG Bath - 
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Wash the entire body (from neck down) with CHG. 

Cleanse groin area (avoid CHG on mucous membranes) 

• Avoid scrubbing the skin too hard with CHG. 
• Do not use regular soap after the CHG. 

• Do not rinse the CHG off of the skin. 

Place the patient in a clean gown after the CHG bath (all clothing, including 
underwear, should be removed). 

• Place clean linens on the bed after the CHG bath. 
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Pre-Surgical Hygiene <cont) 
.IwQ.nights before surgery_;_ 

• Give a soap and water bath prior to the first CHG prep bath. 

• Shampoo hair with regular shampoo. 

• Wash face with regular soap/cleanser. 

• After the soap and water bath, give the first CHG bath, using either the wipes 
or the liquid. 

The night before surgery_;_ 

• Wash face with regular soap or cleanser. 

• Give the second CHG bath in the same manner as the previous night. 

• Brush teeth and use mouth rinse. 

16 

Day of Surgery Preparation 

• Use the Preprocedure checklist. 
• Complete the 3rd CHG (last) bath. Place a clean hospital gown on the patient. 

• Clean under finger nails. 
• Confirm oral care is completed. 
• Encourage the patient to void prior to sending to pre-op. 

• Bathroom availability is limited in pre-op. 
• Remove the patient's underwear. 
• Inform the pre-op RN when medication patches are left on the patient. 

• Complete nasal decolonization, if required. 
• Document vital signs prior to transfer. 

• Report abnormal findings to the pre-op RN. 
• Send the patient with dentures, glasses, and hearing aids. 
• Call hand-off report to the pre-op RN. 

17 
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• Shampoo hair with regular shampoo. 
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• After the soap and water bath, give the first CHG bath, using either the wipes 
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The night before surgery; 
Wash face with regular soap or cleanser. 

• Give the second CHG bath in the same manner as the previous night. 
• Brush teeth and use mouth rinse. 

Day of Surgery Preparation 

• Use the Preprocedure checklist. 
• Complete the 3CHG (last) bath. Place a clean hospital gown on the patient. 

• Clean under finger nails. 
• Confirm oral care is completed. 
• Encourage the patient to void prior to sending to pre-op. 

• Bathroom availability is limited in pre-op. 
• Remove the patient's underwear. 
• Inform the pre-op RN when medication patches are left on the patient. 

• Complete nasal decolonization, if required. 
• Document vital signs prior to transfer. 

• Report abnormal findings to the pre-op RN. 
• Send the patient with dentures, glasses, and hearing aids. 
• Call hand-off report to the pre-op RN. 
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Obstructive Sleep Apnea 
• Communicate with the pre-op RN if your patient uses a CPAP or BiPAP and 

discuss if the device should be sent with the patient to the perioperative area. 

• Ensure settings are documented, so that the machine can be used accurately 
postoperatively. 

• The surgeon or a covering physician shall write specific orders for all patients 
requiring prophylactic pre-operative antibiotics. 

• Confirm an order for preoperative antibiotics is placed in PowerChart by the 
surgeon or covering provider. 

• Pre-op antibiotics should be administered by the pre-op nurse or anesthesia 
provider to ensure they are administered within one hour prior to the incision 
window. 

• If the patient is on oral antibiotics, give prior to the patient going to pre-op. 
• Ensure scheduled antibiotics are given as ordered. 
• If a scheduled antibiotic is due during the perioperative period, please send it 

to OR with the patient. 

Obstructive Sleep Apnea 
• Communicate with the pre-op RN if your patient uses a CPAP or BiPAP and 

discuss if the device should be sent with the patient to the perioperative area. 

• Ensure settings are documented, so that the machine can be used accurately 
postoperatively. 

Antibiotics 
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Beta Blockers 
Patients on a beta blocker at home should receive their beta blocker during the 
perioperative period (24 hours prior to surgery through discharge from PACU). 

• Stress associated with surgery increases heart rate, myocardial contractility, 
and myocardial oxygen demand, putting the patient at risk for an acute 
myocardial infarction (AMI). 

• Beta blockers offer cardioprotection for patients with a history of Ml and 
hypertension. They diminish the effects of epinephrine and other stress 
hormones. 

• An Ml during surgery results in a nine-fold increase in unstable angina, Ml, 
and cardiac death in the post-op period. 

• If the patient's heart rate is greater than 50 and the systolic blood pressure is 
greater than 100, administer and document beta blocker in PowerChart. 

• If held or stopped for a specific reason, it must be documented. This also 
applies to the perioperative period. Communicate this to the pre-op RN 
during handoff. 

• NPO does not mean the patient should not receive their beta blocker. If in 
doubt, clarify with the surgeon and document who ordered the hold and why 
it is being held. 

Miscellaneous Medications 
AsP-irin (ASA) 

If the patient has a cardiac stent and takes a daily 81 mg dose of ASA at home, 
they must have their ASA dose within 24 hours of surgery start time. There are 
rare instances where the bleeding risk outweighs the benefits and a surgeon 
may order the ASA be held. 

• If the patient is having a neurosurgery procedure, confirm with surgeon prior to 
administering aspirin. 

Anticoagulants/Anti-platelet medications 
• Most anticoagulants will need to be held for invasive procedures/surgery 

• Verify the surgeon's order if anticoagulants are to be held or continued If no order is 
present addressing the patient's anticoagulation status, page the performing provider. 

Other medications 
Medications such as anti-seizure, Parkinsons, anti-rejection, and chronic pain, 
should be continued, if ordered. 

Please call pre-op holding and ask to speak w ith the charge nurse 
if vou are unsure about aivina a medication. 
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Munson Medical Center Policies and Procedures 

• Surgical Antibiotic Prophylaxis 

• Pre-Procedure Nothing by Mouth Policy 

• Ensuring H&Ps are Present Before Surgery/Invasive Procedure 

• Skin Preparation of the Surgical Patient 

• Jewelry Removal Prior to Surgery 

• Pre and Post Surgical/Procedural Adult Protocols 

• Plan of Care - Nursing Process in the OR 

• Inpatient Pre-Procedure/Pre-Op Checklist and Patient Preparation 

Munson Healthcare Policies and Procedures 

• Informed Consent - Diagnostic or Therapeutic Procedures and Treatments 

References 
- 
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Munson Healthcare Policies and Procedures 
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October 2023 

Goal and Objective 

Goal 
This course will ensure standardized practice for delivering sedation/analgesia 
during diagnostic and therapeutic procedures performed outside of the 
operating room, according to MHC policy. The ultimate outcome is to provide 
for the safety of our patients during sedation .. 

Objective 

After completing this course, the participant will be able to identify the four 
levels of sedation. 
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Goal and Objective • 

Goal 
This course will ensure standardized practice for delivering sedation/analgesia 
during diagnostic and therapeutic procedures performed outside of the 
operating room, according to MHC policy. The ultimate outcome is to provide 
for the safety of our patients du ring sedation. 

Objective 

After completing this course, the participant will be able to identify the four 
levels of sedation. 
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• Exclusion List: Non-Procedural Sedation 

The sedation policy and this education module do not am!!Y. when analgesics 
or sedative agents are given for the following: 

• Pain management (analgesics given by anY. route). 

• Minimal sedation (anxiolysis). 

• Sedation during emergent medical care in an unstable patient. 

• Sedation during ongoing ventilation therapy. 

• Sedation for end of life/palliative care. 

• Treatment of medical conditions such as delirium, alcohol withdrawal, 
traumatic brain injury, etc. 
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c Four Levels of Sedation 

In order to provide safe and effective care for patients receiving sedation, it is 
imperative that health care providers understand the four levels of sedation: 

Minimal 
sedation 

(anxiolysis) 

Moderate 
sedation 
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Deep 
sedation 

General 
anesthesia 
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Minimal Sedation 

This is a continuum. To understand, we will begin with minimal sedation, 
also known as anxiolysis. 

Description Minimal Mod rat G n al 
Sedation An the a 

I· 

Responsiveness Normal 
response to 
verbal 
stimulation 

I· 

Airway Unaffected 

Spontaneous Unaffected 

Ventilation 
Cardiovascular Unaffected 

Function 
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Minimal Sedation (Anxiolysis) 

KeY. Points - Minimal Sedation 
• Anxiolysis is medication therapy given to reduce anxiety and to help 

patients relax, e.g., diazepam (Valium) PO or midazolam (Versed) IVP 
prior to a procedure. 

• The patient continues to respond normally to verbal commands. 

• This level of sedation has no effect on airway, breathing, or the 
cardiovascular system. 

• Cognitive function and physical coordination may be impaired. 
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Minimal Sedation (Anxiolysis) . 
Key Points -- Minimal Sedation 
• Anxiolysis is medication therapy given to reduce anxiety and to help 

patients relax, e.g., diazepam (Valium) PO or midazolam (Versed) IVP 
prior to a procedure. 

• The patient continues to respond normally to verbal commands. 
• This level of sedation has no effect on airway, breathing, or the 

cardiovascular system. 
• Cognitive function and physical coordination may be impaired. 
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Moderate Sedation/ Analgesia 

Description Minimal Moderate G n ral 
Sedation/ Analgesia An the a 

Responsiveness Purposeful response 
to verbal or tactile 
stimulation 

I· 

Airway No intervention 
reauired 

Spontaneous Adequate 

Ventilation 
Cardiovascular Usually maintained 

Function 
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Moderate Sedation 

During moderate sedation, the patient experiences a depressed level of 
consciousness during which they reta in their ability to maintain a continuously 
patent airway. The patient will respond appropriately to physical stimulation 
and verbal commands, yet maintain partial amnesia. 

The patient receives relief from anxiety and pain, allowing them to tolerate 
unpleasant procedures. 

Moderate sedation/analgesia also expedites the course of procedures that are 
uncomfortable and require the patient to not move: 

• Central line placements 

• Scope procedures (endoscopy, bronchoscopy) 

• Chest tube placement 

• Painful wound debridements 
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Moderate Sedation 

During moderate sedation, the patient experiences a depressed level of 
consciousness during which they retain their ability to maintain a continuously 
patent airway. The patient will respond appropriately to physical stimulation 
and verbal commands, yet maintain partial amnesia. 

The patient receives relief from anxiety and pain, allowing them to tolerate 
unpleasant procedures. 
Moderate sedation/analgesia also expedites the course of procedures that are 
uncomfortable and require the patient to not move: 
• Central line placements 

• Scope procedures (endoscopy, bronchoscopy) 
• Chest tube placement 
• Painful wound debridements 
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Moderate Sedation (cont) 

KeY. Points - Moderate Sedation 
• The patient is able to respond to verbal commands. 

• No interventions are needed to protect the airway or maintain heart rate 
and blood pressure, but close monitoring is essential. 

• Cardiac monitoring is required for a patient with cardiovascular disease or 
dysrhythmia. 

• Consents need to be signed before sedation is administered. 

Page 9 of 21 

am~ 
Clinical Characteristics of Moderate Sedation 

Clinical characteristics of moderate sedation include: 

• Maintenance of protective reflexes, i.e., gag reflex, ability to swallow, and 
ability to breathe without assistance. 

• Independent and continuous maintenance of a patent airway. 

• Purposeful response to physical stimulation and/or verbal commands. 

• Easily aroused, with the provider talking in a normal tone of voice. 

• Minimally depressed level of consciousness. 

• Slightly slurred speech. 

Exam12le: 

In a normal tone of voice, the nurse asks the patient to take a deep breath and 
open their eyes. The patient should be able to follow this type of command at 
this level of sedation. 
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Key_Points -- Moderate Sedation 
• The patient is able to respond to verbal commands. 
• No interventions are needed to protect the airway or maintain heart rate 

and blood pressure, but close monitoring is essential. 
• Cardiac monitoring is required for a patient with cardiovascular disease or 

dysrhythmia. 
• Consents need to be signed before sedation is administered. 
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• Maintenance of protective reflexes, i.e., gag reflex, ability to swallow, and 

ability to breathe without assistance. 
• Independent and continuous maintenance of a patent airway. 
• Purposeful response to physical stimulation and/or verbal commands. 
• Easily aroused, with the provider talking in a normal tone of voice. 

Minimally depressed level of consciousness. 

• Slightly slurred speech. 

Example: 
In a normal tone of voice, the nurse asks the patient to take a deep breath and 
open their eyes. The patient should be able to follow this type of command at 
this level of sedation. 
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Clinical Characteristics of Moderate Sedation (cont.) 

KeY. Points - Moderate Sedation 
• Important: A reflex withdrawal from a painful stimulus is not considered a 

purposeful response and is a sign the patient is progressing to general 
anesthesia. 

• All practitioners involved with moderate sedation must be prepared to 
"rescue" the patient from a deeper level of sedation than was intended. 
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Knowledge Check 

During a procedure requiring moderate sedation, who is required to know how 
to rescue a patient from a deeper level of sedation than intended? 
(Choose all that appl}'.} 

r'.I The registered cardiovascular invasive specialists (RCIS) assisting with the 
procedure 

r'.I The registered nurse (RN) assisting with the procedure 

r'.I The provider performing the procedure 
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Clinical Characteristics of Moderate Sedation «a 

Key Points -- Moderate Sedation 
• Important: A reflex withdrawal from a painful stimulus is not considered a 

purposeful response and is a sign the patient is progressing to general 
anesthesia. 

• All practitioners involved with moderate sedation must be prepared to 
"rescue" the patient from a deeper level of sedation than was intended. 
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Knowledge Check 

During a procedure requiring moderate sedation, who is required to know how 
to rescue a patient from a deeper level of sedation than intended? 
(Choose all that apply.) 

The registered cardiovascular invasive specialists (RCIS) assisting with the 
procedure 

E The registered nurse (RN) assisting with the procedure 

E The provider performing the procedure 
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Deep Sedation/ Analgesia 

Description 11 nlmal 

Responsiveness 

Airway 

Spontaneous 
Vent/lat/on 
Cardiovascular 
Function 
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Deep Sedation 

Deep 
Sedation/ Analgesia 
Purposeful response 
following repeated or 
painful stimulation 

Intervention may be 

reauired 
Maybe inadequate 

Usually maintained 

n al 
the la 

Deep sedation is used for procedures such as cardioversions, closed 
reductions of joint dislocations, or fractures. Patients who are deeply sedated 
cannot be easily aroused, but they do respond purposefully to repeated or 
painful stimulation, such as a vigorous sternal rub. 
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Deep Sedation/Analgesia· 

Minimol 
Sedation t Responsiveness 

Airway 

Spontaneous 
Ventilation 
Cardiovascular 
Function 

Moderate 
tion/Ana 

I 

Deep 
Sedation/Analgesia 
Purposeful response 
following repeated or 
painful stimulation 

Intervention may be 
required 
Maybe inadequate 

Usually maintained 

u • 

I ' 

th, i 

I 
¥ 

Description 

• 
+4 ,+ 
-" 
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Deep Sedation 

Deep sedation is used for procedures such as cardioversions, closed 
reductions of joint dislocations, or fractures. Patients who are deeply sedated 
cannot be easily aroused, but they do respond purposefully to repeated or 
painful stimulation, such as a vigorous sternal rub. 
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Deep Sedation <cont.) 

KeY. Point: A reflex withdrawal from a painful stimulus is not considered a 
purposeful response and is a sign the patient is progressing to general 
anesthesia . 

The patient 's respiratory status may be affected and spontaneous respirations 
may be inadequate. 

• Assistance may be needed to maintain a patent airway. 

• Ventilation assistance may be required. 
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Progression from Moderate to Deep Sedation 

Clinical indications: Progression from moderate to deei:2 sedation/anesthesia: 

• Not easily aroused 

• Partial or complete loss of protective reflexes 

• Difficulty maintaining a patent airway independently 

• Unable to respond to physical stimulation or verbal commands 

• Severely slurred speech 

KeY. Point: 
ALL practitioners involved with deep sedation MUST be prepared to 
"rescue" the patient from deep sedation or general anesthesia. 
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Deep Sedation «cu t 

Key_Point: A reflex withdrawal from a painful stimulus is not considered a 
purposeful response and is a sign the patient is progressing to general 
anesthesia. 

The patient's respiratory status may be affected and spontaneous respirations 
may be inadequate. 
• Assistance may be needed to maintain a patent airway. 
• Ventilation assistance may be required. 
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progression from Moderate to Deep Sedation 
« 

Clinical indications:Progression from_moderate to deep_sedation/anesthesig: 
• Not easily aroused 
• Partial or complete loss of protective reflexes 
• Difficulty maintaining a patent airway independently 
• Unable lo respond to physical stimulation or verbal commands 
• Severely slurred speech 

0 
Key_Point 
ALL practitioners involved with deep sedation MUST be prepared to 
"rescue" the patient from deep sedation or general anesthesia. 
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Progression from Moderate to Deep Sedation <cont.) 

Clinical indications: ldentifY.ing..9..12atient is in dee12 sedation: 

• Similar to general anesthesia, the patient may be unable to maintain a 
patent airway. 

• Loss of protective reflexes (unable to swallow, no cough, no gag reflex). 

• The patient purposefully responds to repeated painful stimulation, such 
as a vigorous sternal rub. 

Responsireness 

Ai11,·a.1· 

Spontaneous 
Vemilation 

Cardio1·asC11lar 
Function 

Minimal 
Sedation 
Anxioll'Sis 

Nonna! 
response 
to verbal 
stimulation 

Unaffected 

Unaffected 

Unaffected 

'J 
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Moderate 
Sedation 

... -
Moderare 
Sedario11/ 
Analgesia 

( "Conscious Sedarion " ) I 

Pm-poseful** 
response to 
Yerbal or 
tactile stimulation 

~o inte1Ye11tion 
required 

Adequate 

Usually 
maintained 

am~ 
DANGER 

Deep 
Sedation 

~-
Deep 
Sedario11/ 
Analgesia 

Ptuposeful** 
response 
following 
repeated or 
painful 
stimulation 

Intervention 
maybe 
required 

Maybe 
inadequate 

Usually 
maintained 

DANGER 

General 
Anesrhesia 

Unarousable 
eYen with 
painful 
stimulus 

Intervention 
often required 

Frequemly 
inadequate 

Maybe 
impaired 

4 4 

Progression from Moderate to Deep Sedation «on 
Clinical indications Identifying@patientisin deep sedation: 
• Similar to general anesthesia, the patient may be unable to maintain a 

patent airway. 
• Loss of protective reflexes (unable to swallow, no cough, no gag reflex). 
• The patient purposefully responds to repeated painful stimulation, such 

as a vigorous sternal rub. 
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Moderate 
Sedation Gee 

DANGER 
Deep 

Sedation DANGER 

- 
De ep Mini mal Moderate General 

Sedarion Sedation Sedation Anesthesia 
Anxiolysis Analgesia Analgesia 

(Conscious Sedation") 

Responsiveness Normal Purposeful Purposeful Unarousable 
response response to response even with 
to verbal verbal or following painful 
stimulation tactile stimulation repeated or stimulus 

painful 
stimulation 

Airway Unaffected No intervention Intervention Intervention 
equred may be often required 

required 

Spontaneous Unaffected Adequate May be Frequently 
Ventilation inadequate inadequate 

Cardiovascular Unaffected Usually Usually May be 
Function matamed maintained impaired 



 

 

Knowledge Check 

Characteristics of anxiolysis include: {Choose all that a12pl}'.} 

D Reflex withdrawal from a painful physical stimulus 

r'.I Ability to respond normally to verbal commands 

D Diminished respiratory rate or blood pressure 

r'.I Ability to maintain a patent airway 

r'.I Administering midazolam (Versed) to a stressed patient prior to a procedure 
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Knowledge Check <cont.) 

Drag the type of sedation to the light blue box beside its description. 

Type of Sedation Description 

The patient is unresponsive to verbal 

Deep commands, but does purposefully resond to a 

Sedation sternal rub. Assistance may be needed to 
maintain a patent airway and adequate 
ventilation. 

Minimal The patient continues to respond normally to 
Sedation verbal commands. This level of sedation has 

(Anxiolysis) no effect on airway, breathing, or the 
cardiovascular system. 

Moderate The patient is able to open their eyes and 
Sedation raise their hand when asked. 
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· Knowledge Check 

Characteristics of anxiolysis include: (Choose all that apply.) 

o Reflex withdrawal from a painful physical stimulus 

l2 Ability to respond normally to verbal commands 

o Diminished respiratory rate or blood pressure 

t Ability to maintain a patent airway 

t2 Administering midazolam (Versed) to a stressed patient prior to a procedure 
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Knowledge Check«o 

Drag the type of sedation to the light blue box beside its description. 

Type of Sedation Description 
The patient is unresponsive to verbal 

I 
Deep 

I 
commands, but does purposefully resend to a 

Sedation 
sternal rub. Assistance may be needed to 
maintain a patent airway and adequate 
ventilation. 

Minimal The patient continues to respond normally to 
Sedation verbal commands. This level of sedation has 

(Anxiolysis) no effed. on airway, breathing, or the 
cardiovascular system. 

Moderate The patient is able to open their eyes and 
Sedation raise their hand when asked. 
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Goal and Objectives 

Goal 
This course will ensure standardized practice for delivering sedation/analgesia 
during diagnostic and therapeutic procedures performed outside of the 
operating roonn, according to MHC policy. The ultimate outcome is to provide 
for the safety of our patients during sedation. 

Objectives 
1. Identify who is qualifiied to order, administer, and monitor patients 

receiving moderate and deep sedation. 

2 . Describe the expected nursing care during procedural sedation. 
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Responsibilities 

At MHC, Registered Nurses (RNs) and Registered Cardiovascular Invasive 
Specialists (RCIS) who will be monitoring sedated patients during procedures 
and administering moderate sedation are responsible for the following: 

• Knowing the Sedation policy. 

• Maintaining competence in sedation medication administration. 

• Identifying when a patient has progressed to a deeper level of sedation than 
intended and intervening as needed. 

NOTE: RNs and RCIS do not administer deep sedation for procedures. 
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Goal and Objectives 

Goal 
This course will ensure standardized practice for delivering sedation/analgesia 
during diagnostic and therapeutic procedures performed outside of the 
operating room, according to MHC policy. The ultimate outcome is to provide 
for the safety of our patients during sedation. 

Objectives 
1. Identify who is qualified to order, administer, and monitor patients 

receiving moderate and deep sedation. 
2. Describe the expected nursing care during procedural sedation. 

Responsibilities 
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At MHC, Registered Nurses (RNs) and Registered Cardiovascular Invasive 
Specialists (RCIS) who will be monitoring sedated patients during procedures 
and administering moderate sedation are responsible for the following: 
• Knowing the Sedation policy. 
• Maintaining competence in sedation medication administration. 
• Identifying when a patient has progressed to a deeper level of sedation than 

intended and intervening as needed. 

NOTE: RNs and RCIS do not administer deep sedation for procedures. 
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Education Requirements 

The education requirements for RNs and RCISs include: 

Upon hire: 

• Current BLS certification. 

• Completion of the online HealthStream assignment. 

• Completion of the airway station during RN orientation. 

• Completion of the cardiac rhythm competency, the Basic ECG interpretation 
exam, or current ACLS certification. 

PeriodicallY. thereafter: 

Completion of period ic sedation education and demonstration of competence. 
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Provider Credential Check 
1
t ' MUNSON HEALTHCARE 

At MHC, all physicians, 
physician assistants (PAs), 
nurse practitioners (NPs), 
and oral surgeons must be 
credentialed to provide 
sedation/analgesia. 

Credential information is 
available via MHC Intranet. 

Click Tools & Resources. 

t 

Education Requirements 

The education requirements for RNs and RCISs include: 

Upon hire: 

• Current BLS certification. 

• Completion of the online HealthStream assignment. 

• Completion of the airway station during RN orientation. 

• Completion of the cardiac rhythm competency, the Basic ECG interpretation 
exam, or current ACLS certification. 

Periodically_thereafter; 
Completion of periodic sedation education and demonstration of competence. 
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Provider Credential Check 

owe i s ii .. 
At MHC, all physicians, 
physician assistants (PAs), 
nurse practitioners (NPs), 
and oral surgeons must be 
credentialed to provide 
sedation/analgesia. 

Credential information is 
available via MHC Intranet. 

Click Tools & Resources. 
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Knowledge Check 

Who can administer moderate and deep sedation for procedural sedation 
(assuming they have the proper credentials and have completed the 
education)? (Choose all that apRl'i ) 

r'.I Oral Surgeon 

D ICU RN who is ACLS-certified 

r'.I Physician 

r'.I Physician Assistant 

r'.I Nurse Practitioner 
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Pre-procedure Responsibilities: 
Provider Assessment 

The proceduralist/provider is required to complete a comprehensive 
assessment of the patient prior to performing the procedure. This includes: 

• A determination of the patient's American Society of Anesthesiologists 
Classification (ASA Class). 

• This is used as a guideline for NPO status. 

• An airway assessment. 

Key: Points: 
• Anesthesiology can be consulted on any case, but consultation is 

advisable for patients with an fASA Class of IV or . 
(See next page for description.) 

• The pre-procedure assessment must be documented by the anesthesia 
provider. 

· Knowledge Check 

Who can administer moderate and deep sedation for procedural sedation 
(assuming they have the proper credentials and have completed the 
education)? (Choose alt that apply.) 

a Oral Surgeon 

D ICU RN who is ACLS-certified 

a Physician 

t Physician Assistant 

Nurse Practitioner 
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Pre-procedure Responsibilities: 
Provider Assessment 
The proceduralist/provider is required to complete a comprehensive 
assessment of the patient prior to performing the procedure. This includes: 
• A determination of the patient's American Society of Anesthesiologists 

Classification (ASA Class). 
• This is used as a guideline for NPO status. 

• An airway assessment. 

Key_Points: 
• Anesthesiology can be consulted on any case, but consultation is 

advisable for patients with an ASA Class of IV or V. 
(See next page for description.) 

• The pre-procedure assessment must be documented by the anesthesia 
provider. 



 

 

Pre-procedure Responsibilities: 
ASA Classification 

ASA I 

ASA II 

ASA III 

(> ASA IV 

(> ASAV 

ASAVI 

American Society of Anesthesiologists Classification ("ASA Class") 6 

A normal healthy patient 

A patient with mild systemic disease 

A patient with severe systemic disease that limits activity but is not incapacitating 

A patient with severe systemic disease that is a constant threat to life 

A moribund patient who is not expected to survive w ithout the operation or procedure 

A declared brain-dead patient whose organs are being removed for donor purposes 

[> = Anesthesia consultation advised. 
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Pre-procedure Responsibilities: 
RN/RCIS Role 

The RN or RCIS assisting with a procedure requiring sedation must ensure 
the following documentation is complete: 

• Patient/family education 

• Patient monitoring during procedure 

• Time-based documentation during procedure 

Prior to the procedure, the RN/RCIS must ensure all necessary supplies and 
equipment are available. 
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Pre-procedure Responsibilities: 
ASA Classification • 

American Society of Anesthesiologists Classification (ASA Class")° 

Gee 

ASAI 

ASA Il 

ASAIII 

D> ASAN 

D> ASA 

ASA VI 

A normal healthy patient 

A patient with mild systemic disease 

A patient with severe systemic disease that limits activity but is not incapacitating 

A patient with severe systemic disease that is a constant threat to life 

A moribund patient who is not expected to survive without the operation or procedure 

A declared brain-dead patient whose organs are being removed for donor purposes 

D>=Anesthesia consultation advised 
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" Pre-procedure Responsibilities: 

RN/RCIS Role 
The RN or RCIS assisting with a procedure requiring sedation must ensure 
the following documentation is complete: 

Patient/family education 
• Patient monitoring during procedure 
• Time-based documentation during procedure 
Prior to the procedure, the RNIRCIS must ensure all necessary supplies and 
equipment are available. 
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Pre-procedure Responsibilities: 
Patient Preparation 

Procedural sedation 12re12aration is the same as anY. other 12rocedure or 
surge[Y.. 

• Ensure all orders and diagnostic tests are complete, e.g., lab tests, x-rays, 
skin preps, etc. 

• Verify the patient's NPO status. Follow orders based on ASA class. 

• Educate the patient and family regarding the· procedure scheduled and 
expectations of sedation; CONSENT SIGNED prior to any administration 
of sedation. 
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Pre-procedure Responsibilities: 
Patient Preparation (cont) 

Validate all required components are complete: 

1. Valid H&P is less than 30-days old with reassessment of the patient 
documented within 24-hours of admission prior to the procedure. 

2. Validation of the correct surgical/invasive procedure 

3. Evaluation immediately prior to the procedure 

4. Medications 

5. Allergies and previous drug reactions 

6. Patient's age 

7. Patient's weight 

8. Pre-procedure laboratory and other diagnostic testing 

9. Consent 
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Pre-procedure Responsibilities: 
Patient Preparation 
Procedural sedation preparationis thesameasany_other procedure pr 
surgery. 
• Ensure all orders and diagnostic tests are complete, e.g., lab tests, x-rays, 

skin preps, etc. 
• Verify the patient's NPO status. Follow orders based on ASA class. 
• Educate the patient and family regarding the procedure scheduled and 

expectations of sedation; CONSENT SIGNED prior to any administration 
of sedation. 

Paae 10 of 32 

+e ±t i 
.i i ' 

Pre-procedure Responsibilities: 
Patient Preparation%» 
Validate all required components are complete: 

1. Valid H&P is less than 30-days old with reassessment of the patient 
documented within 24-hours of admission prior to the procedure. 

2. Validation of the correct surgical/invasive procedure 
3. Evaluation immediately prior to the procedure 
4. Medications 
5. Allergies and previous drug reactions 
6. Patient's age 
7. Patient's weight 
8. Pre-procedure laboratory and other diagnostic testing 
9. Consent 
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Pre-procedure Responsi 
Patient Preparation (cont) 

• Ensure a comprehensive assessment of the patient is completed. 

• Perform a baseline pain assessment. 

• Verify patent IV access. 

• Pre-oxygenate the patient via nasal cannula at a flow rate of 2 Lim (unless 
medically contraindicated). 

• Verify emergency equipment is available and in working condition. 

• Identify the patient, using two identifiers. Validate the correct patient, 
procedure, and site. 

• Perform a time-out prior to beginning the procedure. 
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Pre-procedure Responsibilities: The 
Modified Aldrete Score (or validated tool) 

Modified Aldrete Scoring is a measurement tool rating post-procedure 
recovery of consciousness, activity, respirations, and blood pressure. 

• A pre-procedural Aldrete score is necessary to establish an accurate 
baseline of the patient's status. 

• Pre-existing conditions should be considered when evaluating the 
patient's score. 

• A post-procedural score should equal the pre-procedural baseline score 
prior to discharge from the recovery area. 

* PRINT the Modified Aldrete 
Scoring document for use 
with answers on the quiz . 

• 

+% 

Pre-procedure Responsibilities: 
Patient Preparation«o 

+% :, 

• Ensure a comprehensive assessment of the patient is completed. 
• Perform a baseline pain assessment. 
• Verify patent IV access. 
• Pre-oxygenate the patient via nasal cannula at a flow rate of 2L/m (unless 

medically contraindicated). 
• Verify emergency equipment is available and in working condition. 
• Identify the patient, using two identifiers. Validate the correct patient, 

procedure, and site. 
• Perform a time-out prior to beginning the procedure. 
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Pre-procedure Responsibilities: The 
Modified Aldrete Score (or validated tool) 
Modified Aldrete Scoring is a measurement tool rating post-procedure 
recovery of consciousness, activity, respirations, and blood pressure. 
• A pre-procedural Aldrete score is necessary to establish an accurate 

baseline of the patient's status. 
• Pre-existing conditions should be considered when evaluating the 

patient's score. 
• A post-procedural score should equal the pre-procedural baseline score 

prior to discharge from the recovery area. 

k PRINT the Modified Aldrete 
Scoring document for use 
with answers on the quiz. 

d 
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Attachment A: Modified Aldrete Scoring by Age Group Ii? copy Link 

Adult Scoring Guideline 
Ages Greater than 12 Years 

Component Scoring Guideline Score 

Activity Voluntary & purposeful movement of extremities = 2 A 
Non-voluntary or non-purposeful movement of extremities = 1 
Unable to move extremities= 0 

Respirations Respirations even and non-labored = 2 B 
Oyspnea or limited breathing = 1 
Apnea = O 

Circulation 8/P within 20% of pre-procedure level = 2 C 
8/P within 50% of pre-procedure level = 1 
8/P < 50% of pre-procedure level = 0 

Consciousness Fully alert = 2 D 
Arouses w ith name= 1 
Unresponsive to pain = 0 

Oxygen Saturation ~ 92% on room air = 2 E 
Noorlc: O? t n, ltoon <:::if > Q?~ = 1 

Knowledge Check 

The Modified Aldrete Scoring Guideline used to compare the patient's pre- and 
post-sedation status includes: (Choose all that apply.) 

r.i Activity 

r.i Respirations 

0 Pulse 

0 Cardiac rhythm 

r.i Blood pressure 
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Attachment A: Modified Aldrete Scoring by Age Group? copy uni 

Adult Scoring Guideline 
Ages Greater than 12 Years 

0 • 

Component 

Activity 

Respirations 

Circulation 

Consciousness 

Voluntary &purposeful movement of extremities = 2 
Non·voluntary or or-purposeful movement of extremities l 
Unable to move eremites0 

Respirations even and nor-labored 2 
Dyspnea gr limited breathing l 
Aneat 

BP within 20% f pre procedure level = 2 
/P within 50 of pre procedure level= T 
B/Pe50% of pre-procedure level= D 

Fuly alert + 2 
Arouses with name= 
Unresponsive to pain O 

B 

c 

Oxygen Saturation 92% 0n room air = 2 
le loon«at50%¥± 

· Knowledge Check 

e • 

Ge 

The Modified Aldrete Scoring Guideline used to compare the patient's pre- and 
post-sedation status includes: (Choose all that apply.) 

e Activity 

a Respirations 

D Pulse 

D Cardiac rhythm 

E Blood pressure 
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Pre-procedure Responsibilities: 
Baseline Assessment 

lmmediately_Rrior to medication administration, assess the following baseline 
parameters: 

• Blood pressure 

• Heart rate 

• Respiratory rate 

• Oxygen saturation 
► Maintain adult SpO2 ~ 92% and pediatric SpO2 ~ 95%. 

• End-tidal CO2 level 

► Maintain CO2 at 35 - 45 mmHg. 

► The CO2 level will increase if the patient's ventilatory status is compromised . 

• Level of consciousness 

• Cardiac rhythm 
► Continuous ECG monitoring is required for all patients with a cardiac history or 

expected dysrhythmias, and for all deep sedation cases. 

• Modified Aldrete score 
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Knowledge Check 

Pre-oxygenation at 2 Lim via nasal cannula is required for all procedural 
sedation cases, unless medically contiraindicated. 

@ True 

o False 
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" Pre-procedure Responsibilities: 

· Baseline Assessment · 
Immediately_ prior to medication administration, assess the following baseline 
parameters: 
• Blood pressure 
• Heart rate 
• Respiratory rate 
• Oxygen saturation 

Maintain adult Sp0, 2 92% and pediatric Sp0, 2 95%. 

• End-tidal CO, level 
»> Maintain CO, at 35 - 45 mmHg. 

The CO, level will increase if the patient's ventilatory status is compromised. 
• Level of consciousness 
• Cardiac rhythm 

» Continuous ECG monitoring is required for all patients with a cardiac history or 
expected dysrhythmias, and for all deep sedation cases. 

• Modified Aldrete score 
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· Knowledge Check 

Pre-oxygenation at 2 Um via nasal cannula is required for all procedural 
sedation cases, unless medically contraindicated. 

« True 

o False 
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Pre-procedure Responsibilities: 
Time-Out 

KeY. Point: A "time-out" is mandatory prior to the start of the procedure. 

During the time-out, the entire procedural team must pause, including the 
patient when possible, and verify the: 
• Correct patient, using two patient identifiers 
• Correct procedure 
• Correct site (if applicable), including laterality 

There must be 100% agreement of the team Rrior to starting the procedure. 

The time-out must be documented in the patient's medical record. 
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lntra-proce~dure Responsibilities: 
Monitoring 

At a minimum, the following parameters should be monitored and documented 
after everv. medication administration and everv. 5-10 minutes during the 
procedure, following each additional dose of medication and more frequently 
as the patient's clinical needs dictate. 

• Blood pressure 

• Heart rate 

• Respiratory rate 

• Oxygen saturation 
► Maintain adult SpO2 ~ 92% 

► Maintain pediatric SpO2 ~ 95%. 

• Identification and management 
of adverse events 

• Level of consciousness 

• Medication: dose, route, time 

• Modified Aldrete score 

• Pain level 

• EtC02 level 
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Pre-procedure Responsibilities: 
Time-Out • 
Key Point: A "time-out" is mandatory prior to the start of the procedure. 

During the time-out, the entire procedural team must pause, including the 
patient when possible, and verify the: 
• Correct patient, using two patient identifiers 
• Correct procedure 
• Correct site (if applicable), including lateralily 

There must be 100%_agreement of the team prior to starting the procedure. 
The time-out must be documented in the patient's medical record. 
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Intra-procedure Responsibilities: 
Monitoring 
At a minimum, the following parameters should be monitored and documented 
after every_medication administration and every_5-10 minutes during the 
procedure, following each additional dose of medication and more frequently 
as the patient's clinical needs dictate. 
• Blood pressure 
• Heart rate 
• Respiratory rate 
• Oxygen saturation 

> Maintain adult Sp0 2 92% 
> Maintain pediatric SpO, 2 95%. 

• Identification and management 
of adverse events 

• Level of consciousness 
• Medication: dose, route, time 
• Modified Aldrete score 
• Pain level 
• EtCO) level 
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Intra- & Post-procedure 
Assessment Considerations 

Monitor the following to determine the patient's tolerance to the procedure: 

• Significant variances in blood pressure, heart rate, respiratory rate and 
effort, Sp0 2, and end-tidal CO2. 

• The patient's response or lack of response to verbal and physical stimuli. 

• Facial grimacing and physical posturing, tensing, or flaccidity. 

When observing the above, ask yourself: 

• "Is the patient sedated enough?" 

• "Is the patient experiencing pain?" 

• "Is the patient over-sedated or at risk of being over-sedated?" 
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Post-procedure Monitoring 

Post-procedure, the following page lists parameters which should be monitored 
continuously and documented everY. 15 minutes, depending on the patient's 
condition and the procedure performed. 

Documentation will continue through the post-procedure period until the patient 
reaches 8 or greater on the Modified Aldrete score. 
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Post-procedure Monitoring 

Post-procedure, the following page lists parameters which should be monitored 
continuously and documented every 15 minutes, depending on the patient's 
condition and the procedure performed. 
Documentation will continue through the post-procedure period until the patient 
reaches 8 or greater on the Modified Aldrete score. 
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Post-proce~dure Responsibilities: 
Monitoring 

At a minimum, the following parameters should be monitored and documented 
after everv. medication administration and everv. 5-10 minutes during the 
procedure, following each additional dose of medication and more frequently 
as the patient's clinical needs dictate . 

• Blood pressure 

• Heart rate 

• Respiratory rate 

• Oxygen saturation 
► Maintain adult SpO2 ~ 92% 

► Maintain pediatric SpO2 ~ 95%. 

• Identification and management 
of adverse events 

• Level of consciousness 

• Medication: dose, route, time 

• Modified Aldrete score 

• Pain level 

• EtCO2 level 
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Post-procedure Responsibilities: 
Monitoring rcont.J 

• Blood pressure 

• Heart rate 

• Respiratory rate 

• Oxygen saturation 
► Maintain adult SpO2 ~ 92% 
► Maintain pediatric SpO2 ~ 95%. 

• Identification and management 
of adverse events. 

• End-tidal CO2 level 
► Maintain CO2 at 35 - 45 mmHg. 
► The CO2 level will increase if the patient's 

ventilatory status is compromised. 

• Cardiac rhythm 

• Level of consciousness 

• Medication: dose, route, time 

• Modified Aldrete score 

• Pa in level 

• Nausea 

► Continuous ECG monitoring is required for all patients with a cardiac history or 
expected dysrhythmias and for all deep sedation cases. 
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Post-procedure Responsibilities: 
Monitoring · 
At a minimum, the following parameters should be monitored and documented 
after every_medication administration and every_5-10 minutes during the 
procedure, following each additional dose of medication and more frequently 
as the patient's clinical needs dictate. 
• Blood pressure 
• Heart rate 
• Respiratory rate 
• Oxygen saturation 

> Maintain adult Sp0 2 92% 
> Maintain pediatric Sp0 2 95%. 

• Identification and management 
of adverse events 

• Level of consciousness 
• Medication: dose, route, time 
• Modified Aldrete score 
• Pain level 

EtCO, level 
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. Post-procedure Responsibilities: 

Monitoring «oo 
• Blood pressure 
• Heart rate 
• Respiratory rate 
• Oxygen saturation 

> Maintain adult Sp02 92% 
» Maintain pediatric Sp0, 2 95%. 

• Identification and management 
of adverse events. 

• Level of consciousness 
• Medication: dose, route, time 
• Modified Aldrete score 
• Pain level 
• Nausea 

• End-tidal CO, level 
> Maintain CO, at 35 - 45 mmHg. 
> The CO,level will increase if the patient's 

ventilatory status is compromised. 

• Cardiac rhythm 
> Continuous ECG monitoring is required for all patients with a cardiac history or 

expected dysrhythmias and for all deep sedation cases. 

Page 23 of 32 



 

 

l 

am~' 
Post-procedure Assessment Considerations 

• Patients may continue to be at significant risk for persistent/residual 
sedation effects or for developing complications after the procedure is 
completed. 

• The reassessment and documentation of vital signs will revert to unit­
specific standards of practice once the post-procedure monitoring criteria 
have been met. 

• The patient's pain level may become more acute as the level of sedation 
decreases and will need to be treated accordingly. 
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Post-procedure and Over-Sedation 

Over-sedated patients will 
require an extended recovery 

period. 0 
KeY. Points: ~ 
• Monitor Patient - If the patient 

received a reversal agent due 
to over-sedation, they must be 
monitored for a minimum of 
two hours after the last dose 
of the reversal agent. 

• Submit a VOICE File: 
► When a reversal agent is 

used to rescue a patient. 
► If there are any complications 

or adverse outcomes. 

1\)1 MUNSON HEALTHCARE 
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completed. 
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specific standards of practice once the post-procedure monitoring criteria 
have been met. 
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Post-procedure and Over-Sedation 

Over-sedated patients will 
require an extended recovery 
period. 0 
Key_Points: 
• Monitor Patient - If the patient 

received a reversal agent due 
to over-sedation, they must be 
monitored for a minimum of 
two hours after the last dose 
of the reversal agent. 

• Submit a VOICE File: 
» When a reversal agent is 

used to rescue a patient. 
» If there are any complications 

or adverse outcomes. 
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Discharge from Procedural Units 

Patients are either discharged to their inpatient unit or discharged to home 
from the procedural unit. 

Patients may be discharged when at least 30 minutes have elapsed since the 
last dose of sedation/analgesia was given. 

KeY. Points: 
If a reversal agent was administered, the patient must be monitored for at 
least 2 hours after the last dose of reversal agent was given. 
Monitoring can continue on an inpatient unit. 
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Discharge Criteria 

Prior to discharge, the following criteria must be met: 

• Vital signs must be stable. 

• Modified Aldrete score must be =:: 8. 

• None, or mild nausea with no active emesis. 

• Patient is arousable with protective reflexes intact 

• Pain-free, mild discomfort, or controlled with analgesics. 

• Mobility must be back to pre-procedure baseline. 
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from the procedural unit. 
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last dose of sedation/analgesia was given. 
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Prior to discharge, the following criteria must be met: 
• Vital signs must be stable. 

Modified Aldrete score must be 2 8. 
• None, or mild nausea with no active emesis. 
• Patient is arousable with protective reflexes intact. 
• Pain-free, mild discomfort, or controlled with analgesics. 
• Mobility must be back to pre-procedure baseline. 
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Interpreting the Modified Aldrete Score 

A patient requires either a score > 8 or !t.P-roceduralistf P-rovider's order to 
be transferred or discharged from the procedural unit. Other department/ 
procedural-specific discharge criteria may also need to be applied. 

KeY. Point: 
A score < 8 indicates the patient should be closely monitored with 
interventions applied as indicated. 
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Discharging Inpatients vs. Outpatients 

Inpatients: 
• A full hand-off report must be given to the next provider of care. 

Outpatients: 
• Written discharge instructions must be reviewed with the patient and 

responsible party. 

• Discharge instructions include the hospital- and department-specific 
instructions and the 24-hour minimum restrictions mandated for patients 
who have received pain or sedative agents, including an emergency phone 
number. 

KeY. Point: 
A responsible individual must be available to transport the patient home. 
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· Interpreting the Modified Aldrete Score 

A patient requires either a_score8 or a proceduralist'provider's order to 
be transferred or discharged from the procedural unit. Other department/ 
procedural-specific discharge criteria may also need to be applied. 

Key_Point 
A score < 8 indicates the patient should be closely monitored with 
interventions applied as indicated. 
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· Discharging Inpatients vs.'Outpatients 

Inpatients: 
• A full hand-off report must be given to the next provider of care. 

Outpatients: 

0 
Key_Point: 

• Written discharge instructions must be reviewed with the patient and 
responsible party. 

• Discharge instructions include the hospital- and department-specific 
instructions and the 24-hour minimum restrictions mandated for patients 
who have received pain or sedative agents, including an emergency phone 
number. 

A responsible individual must be available to transport the patient home. 
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Knowledge Check 

You are caring for a patient immediately post-bronchoscopy. She is very 
groggy, but arouses when you call her name. She can move her extremities 
when asked, but she keeps falling back to sleep. Her respirations are non­
labored, but her respiratory rate is 9-10. Her blood pressure is 108/68 
(baseline was 124/78). She needs 0 2 at 2 Um via nasal cannula to keep her 
oxygen saturation at 93%. 

What is her Modified Aldrete Score? 

0 4 

O 5 

O 6 

@ 7 

O 8 
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Knowledge Check <cont.) 

Continuing with the same patient in the previous question, what does her 
score need to be for her to be discharged from the procedural area? 

O Greater than or equal to 4 

O Greater than or equal to 6 

@ Greater than or equal to 8 

O Greater than or equal to 10 
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Knowledge Check 

You are caring for a patient immediately post-bronchoscopy. She is very 
groggy, but arouses when you call her name. She can move her extremities 
when asked, but she keeps falling back to sleep. Her respirations are non­ 
labored, but her respiratory rate is 9-10. Her blood pressure is 108/68 
(baseline was 124/78). She needs O at 2 L/m via nasal cannula to keep her 
oxygen saturation at 93%. 
What is her Modified Aldrete Score? 
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Knowledge Check«os 

Continuing with the same patient in the previous question, what does her 
score need to be for her to be discharged from the procedural area? 

o Greater than or equal to 4 

o Greater than or equal to 6 

@ Greater than or equal to 8 

o Greater than or equal to 10 
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Amy Krug, BSN, RN, CGRN 
Lisa Lord, MSN, RN, CNOR 
Jeannette Reynolds, MSN, BBA, RN, CPAN 

October 2023 

Goal and Objectives 

Goal 
This course will increase the participant's knowledge of managing potential 
symptoms associated with patients receiving procedural sedation. 

Objectives 
1. Identify when a patient has progressed to a deeper level of sedation. 

2. Identify nursing interventions appropriate to the patient's rescue needs. 
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Goal 
This course will increase the participant's knowledge of managing potential 
symptoms associated with patients receiving procedural sedation. 

Objectives 
1. Identify when a patient has progressed to a deeper level of sedation. 
2. Identify nursing interventions appropriate to the patient's rescue needs. 
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Common Side Effects of S~dation 

The most common side effects of sedation administration are: 

• Respiratory depression 

• Hypotension 

• Nausea and vomiting 

• Paradoxical response 

The most common adverse effect of opioids, especially when combined with 
sedatives, is respiratory depression. 

If left untreated, respiratory depression can progress to apnea, followed by 
cardiac arrest. 

EtCO2 and pulse oximetry may show early signs of respiratory distress. 
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Treatment of Respiratory Depression 

• Stop all administration of opioids and sedatives! 
► The duration of these medications depends on the drug, dose, route of 

administration, and the patient's condition. 

• Maintain an open airway: 
1. Reposition the head/neck using the chin-lift or jaw-thrust. 
2. Provide oxygen therapy. Be prepared to use an ambu bag if necessary. 
3. Insert a nasal or oropharyngeal airway as necessary. 

• If airway management is not effective, administer the appropriate reversal 
agent: 
► Flumazenil (Romazicon) for benzodiazepines. 
► Naloxone (Narcan) for opioids. 

• Call MRT as appropriate. 

If the patient does not respond to airway management maneuvers 
and the reversal agent, call a ============ (5-5555)! 
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The most common side effects of sedation administration are: 
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• Treatment of Respiratory Depression 
-" 

• Stop all administration of opioids and sedatives! 
► The duration of these medications depends on the drug, dose, route of 
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• Maintain an open airway: 

1. Reposition the head/neck using the chin-lift or jaw-thrust. 
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3. Insert a nasal or oropharyngeal airway as necessary. 

• If airway management is not effective, administer the appropriate reversal 
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• Call MRT as appropriate. 

If the patient does not respond to airway management maneuvers 
and the reversal agent, call a (5-5555)! 
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Knowledge Check 

The most common side effect of sedation administration is: 

@ Respiratory Depression 

o Paradoxical Response 

o Nausea and Vomiting 

o Hypotension 
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Knowledge Check <cont.) 

If respiratory depression occurs while I am assisting with a procedure that 
requires sedation, I should do all of the following: (Choose all tha apRIY) 

□ Reposition the head/neck by tucking the ch in to the chest. 

r2 Provide oxygen therapy, assisting with ventilation, if necessary. 

r2 Insert an oropharyngeal airway, if needed. 

r2 Administer the appropriate reversal agent. 
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Knowledge Check 

The most common side effect of sedation administration is: 

@ Respiratory Depression 

o Paradoxical Response 

o Nausea and Vomiting 

O Hypotension 
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Knowledge Check«a 
+ 

If respiratory depression occurs while I am assisting with a procedure that 
requires sedation, I should do all of the following: (Choose all that apply) 

D Reposition the head/neck by tucking the chin to the chest. 

Provide oxygen therapy, assisting with ventilation, if necessary. 

Insert an oropharyngeal airway, if needed. 

Administer the appropriate reversal agent. 
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Hypotension 

Hypotension is most likely caused by vasodilation, blood loss during the 
procedure, or a pre-existing condition, but could also be caused by sedation. 
The cause of the hypotension determines the treatment. 

Possible tre.atments: 

• IV fluid replacement 

• Vasopressors 

• Blood transfusion 

• If you suspect the cause is over-sedation, 
administer reversal agents per protocol: 
► Flumazenil (Romazicon) for benzodiazepines. 
► Naloxone (Narcan) for opioids. 
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Nausea and Vomiting 

Ast1iration is a major concern with the t1atient receiving sedation. 
Treatment for nausea and vomiting: 

• Position the patient to prevent aspiration. The preferred position is Semi­
Fowlers with the head of the bed at 30 degrees and the patient on his/her 
side. 

• Suction as necessary to maintain a patent airway. 

• Administer an antiemetic. 

• Patient to remain NPO until awake and alert. 

A 
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Nausea and Vomiting 4 

Aspiration is a major concern with the_patient receiving sedation. 
Treatment for nausea and vomiting: 

Position the patient to prevent aspiration. The preferred position is Semi­ 
Fowlers with the head of the bed at 30 degrees and the patient on his/her 
side. 

• Suction as necessary to maintain a patent airway. 
• Administer an antiemetic. 

Patient to remain NPO until awake and alert. 
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Paradoxical Responses 

The desired effect of moderate sedation or analgesia is a relaxed and 
cooperative patient. The patient is sedated but can be aroused and is able to 
follow simple commands. 

If a patient has a sensitivity to a specific drug, a paradoxical response can 
occur. Consider a paradoxical response if the patient becomes any of these: 

• Agitated 

• Uncooperative 

• Combative 

• Disoriented 
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Paradoxical Responses <cont.) 

A thorough patient assessment is imperative to determine the actual cause of 
the patient's symptoms. 
Paradoxical responses are seen more often in patients with a history of 
alcohol or IV drug abuse (most frequent). 

Other causes to consider include: 

• Hypoventilation due to hypoxia. 

• Inadequate dosing of pain medication during a painful procedure. 
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Paradoxical Responses«aw 
A thorough patient assessment is imperative to determine the actual cause of 
the patient's symptoms. 
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Over-sedation 

SY.mRtoms: 
• Decreased respiratory function (hypoventilation, decreased respiratory rate, 

or apnea) 

• Decreased cardiovascular function (hypotension or dysrhythmias) 

• Confusion 

• Decreased level of consciousness that can progress to coma 

• Depressed/absent cough and gag reflex 

• Decreased response to physical/verbal stimuli 
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Treatment of Over SedatiorJ ~ 

Treatment: 
• Ensure an open airway. 

• Encourage or stimulate the patient to breathe. 

• Administer supplemental oxygen to increase or maintain oxygen saturation 
greater than or equal to 92%. 

• Ventilate with ambu bag if spontaneous ventilation is inadequate. 

• Administer reversal agents per protocol : 
► flumazenil (Romazicon) for benzodiazepines. 

► naloxone (Narcan) for opioids or narcotics. 

• If hypotensive, infuse IV fluids or consider vasopressors. 

• Reposition patient to semi-fowlers. 

• Consider MRT or RT evaluation, if approriate. 

• If patient uses home CPAP/BiPAP, also use it post-procedure. 

If the patient does not respond to airway management maneuvers 
and the reversal agent, call a --- (5-5555)! 
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Treatment of Over Sedation 

Treatment: 
• Ensure an open airway. 
• Encourage or stimulate the patient to breathe. 
• Administer supplemental oxygen to increase or maintain oxygen saturation 

greater than or equal to 92%. 
• Ventilate with ambu bag if spontaneous ventilation is inadequate. 
• Administer reversal agents per protocol: 

> flumazenil (Romazicon) for benzodiazepines 
naloxone (Narcan) for opioids or narcotics 

• If hypotensive, infuse IV fluids or consider vasopressors. 
• Reposition patient to semi-fowlers. 
• Consider MRT or RT evaluation, if approriate. 
• If patient uses home CPAP/BiPAP, also use it post-procedure. 

If the patient does not respond to airway management maneuvers 
and the reversal agent, call a (5-5555)! 
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Knowledge Check 

Symptoms of over-sedation include: (Choose all that apply ) 

r2 Decreased response to stimuli 

r2 Decreased respiratory rate 

□ Agitation 

r2 Hypotension 
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Knowledge Check <cont.) 

If a patient is in respiratory arrest and does not respond to airway 
management and reversal agents, I should: 

@ Call a Code Blue. 

O Call and MRT. 

O Call the provider. 
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Symptoms of over-sedation include: (Choose all that apply ) 

tpecreased response to stimuli 

pecreased respiratory rate 

□ Agitation 

t Hypotension 
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Knowledge Check 
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If a patient is in respiratory arrest and does not respond to airway 
management and reversal agents, I should: 

« Call a Code Blue. 

O Call and MRT. 

o Call the provider. 
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Reporting Requirements 

Whenever it is necessary to administer a reversal agent, a VOICE file 
must be completed. Access the form from the MHC Intranet. 
Other complications related to sedation to be reported include: 

• Incidents in which the patient slips into a level of sedation that is greater 
than intended, e.g., moderate to deep sedation. 

• Profound hypotension (50% decrease from pre-procedure mean blood 
pressure) 

• Cardiac arrest 

• Defibrillation 

• Resp iratory arrest 

• Seizures 

• Aspiration 

• Medication errors 

• Vomiting 

VOICE 

◄>) 
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Knowledge Check 

I must fi ll out a VOICE fi le for the following situations: (Choose all that apply.) 

r2 If a patient slips into a deeper level of sedation than intended. 

r2 Profound hypotension 

r2 Medication errors 

r2 If a reversal agent is required to control an adverse reaction, 
such as respiratory depression. 

Page 16 of 17 

Reporting Requirements - . ' 
Whenever it is necessary to administer a reversal agent, a VOICE file 
must be completed. Access the form from the MHC Intranet. 
Other complications related to sedation to be reported include: 
• Incidents in which the patient slips into a level of sedation that is greater 

than intended, e.g., moderate to deep sedation. 
• Profound hypotension (50% decrease from pre-procedure mean blood 

pressure) 

• Cardiac arrest 

• Oefibrillation 
Respiratory arrest VOICE • 

• Seizures 0)) • Aspiration 

• Medication errors 

• Vomiting 

Page 156f 17 

Knowledge Check 

I must fill out a VOICE file for the following situations: (Choose all that apply) 
r'.i If a patient slips into a deeper level of sedation than intended. 

a profound hypotension 

E Medication errors 

r'.i If a reversal agent is required to control an adverse reaction, 
such as respiratory depression. 
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Goal and Objectives 

Goal 
This course will increase the participant's knowledge of administering 
medications for procedural sedation. 

Objectives 
1. Identify staff who can administer sedation. 

2. Select the appropriate medication and dose for reversing over sedation. 
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2. Select the appropriate medication and dose for reversing over sedation. 
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Introduction 

Dosage guidelines for procedural sedation and reversal agents are approved 
by the Pharmacy and Therapeutics (P & T) Committee at Munson Medical 
Center. 

These guidelines are intended for initial doses and may be exceeded or 
decreased according to the patient's history, previous response to sedatives or 
other clinical circumstances. 

Prior to administration, the P & T Committee must review and approve the use 
of all medications not listed in the approved guidelines. 
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Guidelines Location 

Nurses and Registered Cardiovascular Invasive Specialists (RCIS) should be 
familiar with medication guidelines before administering sedation. The 
medication guidelines are attached to the Sedation policy. 

Moderate & Deep Sedation/Analgesia Drug Usage Guidelines are listed below. 
Print the document to use as a reference for upcoming questions. 
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Attachment C: Moderate Sedation/ Analgesia Drug Usage Guidelines ~ 

A. IVP by RN or ED Trained Pharmacist in the presence of the provider credentialed for moderate sedation 

B. Not intended for Neonates - Unless otherwise indicated 

Drug 

Diazepam 
(Valium) 

Pharmacokinetics 

Onset: 
IV: 1-3 min 

Drug Dosage & 
Administration 

Adults IV: 5-
10mg - no faster 

Precautions / Contraindications 

• Titrate to effect. Do not di lute. • 
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Facility-specific 
IV Push and Infusion Guidelines 

Munson Healthcare has an IV Push/Infusion Chart to assist staff with 
decisions regarding the administration of medications. This chart can be found 
on the Intranet on the Pharmacy Department site. 

The chart contains various topics, including: 

• Medications administered by IV push or by infusion. 

• Approved medications per department. 

• Medications a nurse can give during a Code Blue. 

• Medications requiring a physician be present during administration. 

NOTE: See the IV Push Chart on the next slide. 
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MMC IV Push Chart 
I 'B" V 

Definitions 

Level 1 

Level 2 

PEDS 

Exclusions 
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MUNSON HEALTHCARE 

IV MEDICATION ADMINISTRATION GUIDELINES 

Units with general nursing and monitoring capabilities (ex . med-surg). 

Intermediate and telemetry units. RNs working on these units have more advanced training and advanced monitc 
telemetry) are present. Level 2 may be further divided into level 2a (telemetry units) or level 2b (step-down units) 

Critical and emergency care units (including operating rooms). Licensed clinicians working on these units are traio 
emergencies and manage critically ill patients. Advance monitoring and treatment resources are readily available. 

Birthing units and units dedicated to the care of antepartum and postpartum patients. OB units follow level 1 crite, 
noted. 

Any unit caring for patients 18 years of age or less. Peds may be further subdivided as level 1, lev el 2, and level 
criteria above. 

• Chemotherapy/antineoplastic agents • Basic IV hydration fluids (ex. 0.9% normal 
Normosol, lactated ringers) 

I 

• Biologics and immune therapies typically restricted to 
outpatient administration (ex. lnftiximab, vedolizumab} • Non-intravenous parenterally administere, • 

• 
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on the Intranet on the Pharmacy Department site. 
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• Medications administered by IV push or by infusion. 
• Approved medications per department. 
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• Medications requiring a physician be present during administration. 

NOTE: See the IV Push Chart on the next slide. 
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. MMC IV Push Chart 
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MUNSON HEALTHCARE 
IV MEDICATION ADMINISTRATION GUIDELINES 

Definitions 
Levelf Units with general nursing and monitoring capabilities (ex. e-surg) 
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Basic IV hydration fluids (ex. 0.9% normal 
Normosol, lactated ringers) 
Non-intravenous parenterally administrr 
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Who Can Administer Sedation? 

Medications for moderate sedation may be given by a 
registered nurse (RN) or registered cardiovascular invasive 
specialist (RCIS) in the presence of the physician , physician 
assistant (PA), nurse practitioner (NP), or oral surgeon 
credentialed in moderate sedation and in advanced airway 
management. 
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Who Can Administer Sedation? <cont.) 

Medications for dee[P sedation, can ONLY be administered 
by a provider credentialed in deep sedation. 

► Exception: Prop,ofol - a cri tical care RN may give 
propofol (Diprivan) IVP for an emergent intubation whi le a 
physician is present and performing the intubation. 
• Critical care is defined by the IV Push/Infusion Chart to 

include these units: 

✓ ICU 
✓ ED 
✓ PACU 

✓ A2 (critical) 
✓ A3 (critical) 
✓ IR 

✓ OR 
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specialist (RCIS) in the presence of the physician, physician 
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Who Can Administer Sedation? %o 

ICU 
ED 
PACU 
OR 
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A2 (critical) 
A3 (critical) 

V IR 

Medications for deep sedation, can ONLY be administered 
by a provider credentialed in deep sedation. 
► Exception: Propofol - a critical care RN may give 

propofol (Diprivan) IVP for an emergent intubation while a 
physician is present and performing the intubation. 
• Critical care is defined by the IV Push/Infusion Chart to 

include these units: 



 

 

Knowledge Check 

A patient is scheduled for a wound debridement at the bedside. The physician 
orders hydromorphone (Dilaudid) 0.1-0.Smg IV titrated over 1 minute for 
moderate sedation. 
This is an approved dose according to the MMC Moderate Sedation 
Guidelines. 

@ True 

r False 
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Knowledge Check <cont.) 

A patient is scheduled for a synchronized cardioversion. The physician orders 
propofol (Diprivan) at 1mg/kg per minute over 60 seconds. 
How long do the effects of propofol (Diprivan) last? 

r 1-2 minutes 

@ 3-10 minutes 

r 12-20 minutes 

r 25-30 minutes 
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Knowledge Check 
A patient is scheduled for a wound debridement at the bedside. The physician 
orders hydromorphone (Dilaudid) 0.1-0.5mg IV titrated over 1 minute for 
moderate sedation. 
This is an approved dose according to the MMC Moderate Sedation 
Guidelines. 

e True 

e False 
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Knowledge Check«on 

A patient is scheduled for a synchronized cardioversion. The physician orders 
propofol (Oiprivan) at 1mg/kg per minute over 60 seconds. 
How long do the effects of propofol (Diprivan) last? 

e 1-2 minutes 

3-10 minutes 

¢ 12-20 minutes 

¢ 25-30 minutes 
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Knowledge Check <cont.) 

A registered nurse from the ICU can give propofol (Diprivan) IV push with a 
physician order, if the physician is present in the room, but is not intubating the 
patient. 

r True 

® False 
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Reversal Agents 

• Reversal agents may be indicated when: 
► The level of sedation is deeper than desired. 

► The patient's responsiveness or cardio-respiratory status is compromised. 
► An idiosyncratic reaction occurs. 

• If a reversal agent is administered for the undesired effects, a ►'t•Jt-1§ file is 
required. 

• A patient should be monitored for a minimum of two hours after giving a 
reversal agent. 
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Reversal Agents . 
• Reversal agents may be indicated when: 

> The level of sedation is deeper than desired. 
► The patient's responsiveness or cardio-respiratory status is compromised. 
► An idiosyncratic reaction occurs. 

• If a reversal agent is administered for the undesired effects, a[ fie is 
required. 

• A patient should be monitored for a minimum of two hours after giving a 
reversal agent. 
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Commonly Used Opioids 

If a patient becomes difficult to arouse with verbal or physical stimuli related to 
sedation from an opioid, follow the Standing Order/Protocol for Adult Naloxone 
(Narcan) Protocol. The naloxone (Narcan) protocol can be located: 

• Policy website on the Intranet 

• Pharmacy website on the Intranet 

• Side of the crash cart 
Examples of commonly used opioids include: 

Codeine Morphine 
Demerol (meperidine) Norco (hydrocodone + acetaminophen) 
Dilaudid (hydromorphone) Oxycontin (oxycodone) 
Dolophine (methadone} Percocet (oxycodone + acetaminophen) 
Duragesic (fentanyl patch) Sublimaze (fentanyl injection) 

Page 13 of 30 

naloxone (Narcan) Protocol 

The naloxone protocol allows the registered nurse or RCIS to: 

• Titrate oxygen to maintain an oxygen saturation of at least 92%. 

• Perform further interventions, including the administration of naloxone 
depending on the patient's mental status and 0 2 saturation. 

• For patients with oxygen saturations~ to 80%, dilute the naloxone 0.4 mg 
in 9 ml of normal saline and administer in small , 1 ml doses following the 
protocol. This allows for better titration of the dosing [so the patient doesn't 
over respond to the naloxone and end up in severe pain]. 

• Give naloxone 0.4 mg undiluted for an 0 2 saturation below 80% or 
respiratory arrest. 

NOTE: Click the button. 

Review the naloxone 
(Narcan) Protocol 
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naloxone (Narcan) Protocbl 
• 

The naloxone protocol allows the registered nurse or RCIS to: 
• Titrate oxygen to maintain an oxygen saturation of at least 92%. 
• Perform further interventions, including the administration of naloxone 

depending on the patient's mental status and O, saturation. 
For patients with oxygen saturations 2 to 80%, dilute the naloxone 0.4 mg 
in 9 ml of normal saline and administer in small, 1 ml doses following the 
protocol. This allows for better titration of the dosing [so the patient doesn't 
over respond to the naloxone and end up in severe pain]. 

• Give naloxone 0.4 mg undiluted for an O, saturation below 80% or 
respiratory arrest. 

NOTE: Click the button. 

Review the naloxone 
(Narcan) Protocol 
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(D Show Changes 

Tag Policy 

Standing Order/Protocol for Adult Naloxone (Narcan) 

Purpose~ 
To provide a policy for Adult Naloxone (Narcan) standing orders/ protocols. 

Policy~ 
A. The Protocol for Adult Naloxone (Narcan) shown below, is approved as a standing order and may be 

init iated by a Registered Nurse (RN) or licensed Practical Nurse (LPN) without a provider order for any 
patient if : 

1. Patient is difficult to arouse with verbal/physica l stimuli ~AND~ 

2. Patient is on, or recently was on, opioids or suspected that the patient has consumed opioids 

~ . This protocol is not applicable for end of life/ pall iative or comfort care/ hospice patients. Call provider 
~ to clarify if any questions. 

naloxone (Narcan) Points to Remember 

• The onset of action for naloxone is within 2 minutes. 

• The half-life of naloxone is 30-90 minutes. 

• Many opioids have a longer half-life than naloxone, so it is important to 
monitor your patients closely. A repeat dose of naloxone may be required. 
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Tag Policy 

Standing Order/Protocol for Adult Naloxone (Narcan) 

Purpose 
To provide a policy for Adult Naloxone (Narcan) standing orders/protocols 

Policy 
A. The Protocol for Adult Naloxone (Narcan) shown below is approved as a standing order and may be 

initiated by a Registered Nurse (RN) or Licensed Practical Nurse (LPN) without a provider order for any 
patient if 

1 Patient is difficult to arouse with verbal/physical stimuli AND-- 

2.Patient is on, or recently was on, opioids or suspected that the patient has consumed opioids 

�- This protocol is not applicable for end of life/palliative or comfort care/hospice patients Call provider 
� to clarify if any questions 

I 

t 

naloxone (Narcan) Points 'to Remember 

• The onset of action for naloxone is within 2 minutes. 
• The half-life of naloxone is 30-90 minutes. 
• Many opioids have a longer half-life than naloxone, so it is important to 

monitor your patients closely. A repeat dose of naloxone may be required. 
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Knowledge Check 

A 52-year-old female was admitted post-intervention to her right coronary 
artery. She received an initial dose of morphine sulfate 2 mg IV push prior to 
her sheath pull. She continued to complain of discomfort@ 8/10. An additional 
morphine sulfate 4 mg IV push was administered for discomfort. Respirations 
are now 5/minute; oxygen saturation is 82%. The patient is not arousable to 
verbal stimuli, but is arousable to a sternal rub. 
Which dose of reversal agent should be initiated? 

® naloxone 0.4 mg diluted in 9 ml of normal saline, and give 1 ml IV push 

r naloxone 0.4 mg diluted in 9 ml of nomal saline, and give IV push 

r naloxone 0.4 mg IV push (undiluted) 

r naloxone 0.4 mg diluted in 9 ml of normal saline, and give 2 ml IV push 
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Treating Over Sedation from a Benzodiazepine 

If a patient becomes difficult to arouse with verbal or physical stimuli related to 
sedation from a benzodiazepine, follow the flumazenil (Romazicon) protocol. 

The flumazenil protocol can be located: 

• Policy website on Intranet 

• Pharmacy website on Intranet 
• Si,de of the crash cart 
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Commonly Used Benzodiazepines 

The most commonly used benzodiazepines are: 

- -
alprazolam (Xanax ) * flurazepam (Dalmane) 

chlordiazepoxide (Librium) lorazepam (Ativan) * - - -
clonazepam (Klonopin) midazolam (Versed) * 
clorazepate (Tranxene) oxazepam (Serax) 

diazepam (Valium ) * temazepam (Restoril) * 
estazolam (Prosom) triazolam (Halcion) 

* = MMC formulary benzodiazepines 
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flumazenil (Romazicon) Protocol 

The flumazenil Protocol allows the registered nurse or RCIS to: 

• Titrate oxygen to maintain an oxygen saturation of at least 92%. 

• Perform interventions, including administering flumazenil if the patient is 
unarousable AND: 
► Oxygen saturation is less than 89% OR 
► Respiratory rate is less than 6. 

• Initial dose: flumazenil 0.2 mg IV push over 30 seconds 

NOTE: Click the button to review the flumazenil protocol; 
check for repeat dosing and the complete intervention sequence. 

Review the flumazenil 
(Romazicon) Protocol 
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Commonly Used Benzodiazepines 
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flumazenil (Romazicon) Protocol 

The flumazenil Protocol allows the registered nurse or RCIS to: 
• Titrate oxygen to maintain an oxygen saturation of at least 92%. 
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unarousable AND: 
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Flumazenil Protocol 

Purpose~ 
Flumazenil (Romazican) protocol for suspected Benzodiazepine overdose in adults. 

Policy~ 

Flumazenil Reversal Protocol (Phys,aan Order Requtred) 

~ Flumazenil (Romazicon) protocol for suspected Benzodiazepine Overdose in Adults 

P.tost comnon Benzodaz.eplnes 

Cl• Alprazolam (Xanax) 
Chloldia,.pol<ide (librium) 

• Clonazepam (Klonoprn) 
• Clorazepate (Tran,cene) 

OiaZ!!pam (\/Blium) 
Estazolam {ProSom) 

Difficult to a.rouse vAh werballphysical stinul 
or suspected ben.zo.dazepine overoose 

• Page respiratory therapy STAT 
• ~:AT~p02 

CJ) Show Changes 

Tag Policy 

am~ 
flumazenil (Romazicon) Points to Remember 

• The onset of action is 1-2 minutes. 

• Duration: 
► Re-sedation occurs after approximately 1 hour (range: 19-50 minutes). 

• Many benzodiazepines have a longer half-life than flumazenil, so it is 
important to monitor your patients closely. A repeat dose may be required. 

• Avoid use of flumazenil in patients with chronic benzodiazepine use. 
Its use may precipitate seizures. 
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Tag Policy 

Flumazenil Protocol 

Purposes 
Flurnazenil (Romazican) protocol for suspected Benzodiazepine overdose in adults 

Policy 
Flumnazenil Reversal Protocol (Physioan Order Requed 

Purpose Fluaend (Rona.icon) protocol for suspected Benodiarepine Overdose in Adults 

• 

I 

• 4 

• 

flumazenil (Romazicon) Points to Remember 

• The onset of action is 1-2 minutes. 
• Duration: 

► Re-sedation occurs after approximately 1 hour (range: 19-50 minutes). 
• Many benzodiazepines have a longer half-life than flumazenil, so it is 

important to monitor your patients closely. A repeat dose may be required. 
• Avoid use of flumazenil in patients with chronic benzodiazepine use. 

Its use may precipitate seizures. 
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Knowledge Check 

You are assigned to an 88-year-old man who arose from a sitting position and 
had a syncopal episode. He was placed on the stroke unit for telemetry 
monitoring. At the start of your evening shift, he becomes very agitated. An 
order is obtained to give him lorazepam (Ativan). He finally falls asleep after 
0300. At the end of the shift (0700), you find him difficult to arouse to both 
verbal and physical stimuli. His respirations are 5/minute and his oxygen 
saturation is 86%. 
Which reversal dosing agent is appropriate for this patient? 

r Undiluted naloxone (Narcan) 0.4 mg IV push STAT 

r Diluted naloxone (Narcan) 0.4 mg in 9 ml normal saline 

® flumazenil (Romazicon) 0.2 mg IV push over 30 seconds 

r flumazenil (Romazicon) 0.4 mg IV push over 30 seconds 
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Selecting naloxone (Narcan) vs. flumazenil (Romazicon) 

When a patient has received/taken both a benzodiazepine and an opioid, 
and a reversal agent is needed, give the naloxone first. 

Reasons: 

• Opioids are more likely to cause respiratory depression and other 
adverse effects, such as hypotension. 

• flumazenil can cause seizures in pat ients with a history of long-term use 
of benzodiazepines. 
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• Selecting naloxone (Narcan) vs. fiumazenil (Romazicon) . 
When a patient has received/taken both a benzodiazepine and an opioid, 
and a reversal agent is needed, give the naloxone first. 
Reasons: 
• Opioids are more likely to cause respiratory depression and other 

adverse effects, such as hypotension. 
• flumazenil can cause seizures in patients with a history of long-term use 

of benzodiazepines. 
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Knowledge Check 

A 21 -year-old female patient has returned following endoscopy in the Medical 
Procedure Room. She received Demerol 75 mg and Versed 7.5 mg during the 
procedure. 

She has a history of taking Xanax 0.25 mg three times per day for anxiety and 
Vicodin PRN for pain. She was discharged to 82 following an uneventful 
recovery with an Aldrete score of 8. Respirations are now 5/minute with an 
oxygen saturation of 85%. The patient is not arousable to verbal stimuli, but 
does arouse to a sternal rub. 
Which reversal agent protocol should be used first? 

@ naloxone (Narcan) Protocol 

r flumazenil (Romazicon) Protocol 
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Knowledge Check (cont.) 

A 21 -year-old female patient has returned following endoscopy in the Medical 
Procedure Room. She received Demerol 75 mg and Versed 7.5 mg during the 
procedure. 

She has a history of taking Xanax 0.25 mg three times per day for anxiety and 
Vicodin PRN fair pain. She was discharged to 82 following an uneventful 
recovery with an Aldrete score of 8. Respirations are now 5 minute with an 
oxygen saturation of 85%. The patient is not arousable to verbal stimuli, but 
does arouse to .a sternal rub. 
Which dose of Narcan (naloxone) should be administered? 

r naloxone 0.4 mg IV push (undiluted) 

r naloxone 0.4 mg diluted in 9 ml of nomal saline, and give IV push 

r naloxone 0.4 mg diluted in 9 ml of normal saline, and give 2 ml IV push 

@ naloxone 0.4 mg diluted in 9 ml of normal saline, and give 1 ml IV push 
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Vicodin PRN for pain. She was discharged to B2 following an uneventful 
recovery with an Aldrete score of 8. Respirations are now 5 minute with an 
oxygen saturation of 85%. The patient is not arousable to verbal stimuli, but 
does arouse to a sternal rub. 
Which dose of Narcan (naloxone) should be administered? 

r naloxone 0.4 mg IV push (undiluted) 

c naloxone 0.4 mg diluted in 9 ml of nomal saline, and give IV push 

c naloxone 0.4 mg diluted in 9 ml of normal saline, and give 2 ml IV push 

@ naloxone 0.4 mg diluted in 9 ml of normal saline, and give 1 ml IV push 
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Treating Patients Who Revert to a Deeper Level of Sedation 

• Remember, the effects of opioids and benzodiazepines last longer than the 
effects of the reversal agents. 

• Continue to monitor the patient for signs of progression to a deeper level of 
sedation for a minimum of 2 hours. 

• Repeated dosing of the reversal agents may be needed. 

• Create and submit a ~l•n➔= file. 
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Dissociative Sedation 

Dissociative sedation is a trance state where the patient remains awake, but is 
unaware of pain and will have no memory of the event. 

• In comparison to deep sedation, which causes the patient to: 
► Be unarousable, except with repe.ated or painful stimuli 

► Experience respiratory depression 
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Dissociative sedation is a trance state where the patient remains awake, but is 
unaware of pain and will have no memory of the event. 
• In comparison to deep sedation, which causes the patient to: 

> Be unarousable, except with repeated or painful stimuli 
> Experience respiratory depression 
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Ketamine for Dissociative Sedation 

Ketamine will be administered by providers credentialed for deep sedation. 

1. A pharmacist, nurse, or non-credentialed provider may administer 
medications for dissociative sedation in the Emergency Department, as 
long as a provider credentialed for deep sedation, an RN, and a 
respiratory therapist are ALL present. 

2. Respiratory adverse events, such as apnea or laryngospasm (although 
uncommon), may still occur, and providers must always be prepared to 
rescue the patient from a deep sedation state anytime ketamine is 
administered. 

3. Ketamine (IM/IV) is used for dossociative sedation in both children and 
adults (including the mentally disabled) for medical procedures such as, 
but not limited to: fracture reduction, laceration repair, abscess drainage, 
foreign body removal. 

4. If Ketamine is administered IM, IV access should be immediately 
available. 
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Magnetic Resonance 
Imaging {MRI) Safety 

Heather Davis, RT(R), Radiology 
Amy Anderson, RT(R), MR, Radiology 

April 2025 

Goal and Objectives 

Goal 
This course will enable the learner to provide a sa nvironment for pati~ 
and staff who are in the presence of the MRI scanner. 

Objectives 
1 . Describe basic knowledge of magnetic fields and their 

influence on objects near them. 
2. Describe the importance of safety when working around 

the MRI scanner. 
3. Identify precautions that should be taken to avoid accidents 

when working near the MRI scanner. 
4. Identify precautions that should be taken when patients 

have implantable devices or metallic foreign bodies. 
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The MRI Magnet 

Magnetic resonance imaging (MRI) is a 
noninvasive, painless medical test that helps 
physicians diagnose and treat medical 
conditions by providing views of the inside of 
the human body. 

The MRI uses a powerful m~ tic field, 
radio waves, and a comput~~~~~ uce 
detailed three-dimensional pictures of internal 
body structures. 
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The MRI Magnet (cont; 

■ C 

Im 

Most people have had some experience with natural magnets and their 
attractive forces, such as, attaching papers to a refrigerator door. 

The MRI scanner is a large magnet (10,000 lbs.) 
with a tremendously strong magnetic pull. The 
magnet in the MRI scanner eates a force field 
which can affect objects that a lose to it. As 
you approach the MRI scanner, th attractive 
force field increases rapidly. 

The strong magnetic field can have adverse 
effects on patients and staff who are within the 
scanner's magnetic force field. 
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Magnetic Field Hazards 

All MRI magnets have a magnetic field that 
extends into the exam room. 

The various distances from the magnet 
consist of GAUSS Lines, which measure the 
attractive force of the magns t a certain 
distance. 

As Gauss Line distances decrease, Vie 
magnetic field strength increases, unt il the 
field is so strong, it can cause any 
ferromagnetic object* to have a missile effect. 

* An object attracted by a magnet and can become magnetized. 
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Magnetic Field Hazards (cont; 
Ill 

Ferromagnetic metal alloys usually contain iron, nickel,. or cobalt. 
These elements are found in most metal objects. 

Examples of ferromagnetic objects: 
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These elements are found in most metal objects. 
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Magnetic Field Hazards (cont.) 

The Missile Effect 
This refers to the capability of the MRI magnetic field to attract a 
ferromagnetic object into the scanner with considerable force. 

It can cause: 
• Delayed patient care 
• Possible injury to patient or sta 
• Possible damage to the MRI scanner 
• Approximate cost due to each "missile effect" incident: $250 000 

It takes 96 hours to 
• Turn the magnet off 
• Remove the obJect 
• Power back up 

The MRI Magnet is AIWOY-S Onl 

The MRI Magnet is Alway.!_ 

The M RI Magnet is Alway.1 

Progress P;,ge 8 of 32 

It takes 96 hours to 
• Turn the magnet off 

Remove the object 
Power back up 

cz 
Magnetic Field Hazards «so 

The Missile Effect 
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Test Your Knowledge 

Which of the following items should you remov,.e from your pockets prior to 
entering the strong magnetic field of an MRI syst ? 

o Scissors 

o Safety pin 

o House key 

@ All of the above 
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Magnetic Field Hazards (cont> 

MRI staff should ensure that implants are "MR Conditional" and should 
instruct patients to immediately report any burning sensations experienced 
during the scan. 

Displacement and Heating of Surgical Implants: 

• Cardiac pacemakers 
• Neurostimulators 
• Pain control pumps 
• Penile implants 
• Cochlear implants 

Progress -
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MRI staff should ensure that implants are "MR Conditional" and should 
instruct patients to immediately report any burning sensations experienced 
during the scan. 
Displacement and Heating of Surgical Implants: 

Cardiac pacemakers 
Neurostirmulators 

• Pain control pumps 
• Penile implants 

Cochlear implants 

Magnetic Field Hazards «so 
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Magnetic Field Hazards (cont.) 

Displacement (movement) of these implants may cause a life-threatening 
situation! 

Stents and Aneurysm Clips: 

Pr!)Qress , P;ig'i,.U of32 

Magnetic Field Hazards (cont.) 

Electromagnetic Interference with Electronic Devices 
Mechanically- or electrically-activated 
implants may stop or malfunction in the 
presence of the MRI magnetic field. 

Patients with pacemakers h~ied 
during or shortly after MRI exam~ e to 
disruption of pacemaker function by the 
MRI system. 

Hospital staff with pacemakers or other 
implanted electronic devices could also 
be affected, if they come within the strong 
magnetic field of the MRI. 
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Magnetic Field Hazards (cont> 

All patients with body piercing jewelry must be screened for jewelry removal 
before they have an MRI scan! 

Risks for these patients include: 

• Discomfort or painful sen~s due to 
possible displacement of the ~lry. 

■ Patient burns due to heat generated from 
the interaction between the jewelry and 
the electromagnetic fields. 
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Magnetic Field Hazards (cont) 
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All patients with transdermal patches must be screened for patch removal 
before they have an MRI scan. 

Transdermal Patches: 

Some patients are now we~ans-dermal patches for medication deli 

Many of these patches cont~i~-~~ num foil or other metallic componentl 
which can cause excessive heating, leading to burns in patients undergoi 
MRI scan. 
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All patients with transdermal patches must be screened for patch removal 
before they have an MRI scan. 

Transdermal Patches: 

Some patients are now wearr trans-dermal patches for medication delivery. 
Many of these patches contain ali um foil or other metallic components 
which can cause excessive heating, g to burns in patients undergoing a 
MRI scan. 



 

 

Magnetic Field Hazards (cont) 

All patients with tattoos must be screened before they have an MRI scan. 

Tattoos: 

Many patients scheduled for an MRI scan will 
present with tattoos. ~ 

These tattoos will be either_co_s~ or 
decorative and can be located anywhere on 
the body. 

Some of these tattoos will contain 
ferromagnetic material, which can cause 
heating, swelling, or burning at the tattoo site. 
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Magnetic Field Hazards (cant.; 

Pregnancy All pregnant patients must be screened before they have an MRI scan. 

MR imaging is recognized as a beneficial diagnostic tool to assess a wide 
of diseases and conditions that affect pregnant women and their fetuses. 

MR imaging in pregnant women should only be performed in cases where 
referring physician and radio ist agree that the findings of the MRI has 
potential to change or alter the c of the mother or fetus and that the 
outweighs the risk. 

The Policies, Guidelines, and Recommendations for MRI Imaging, Safety~ 
Patient Management issued by the Safety Committee of the Society for M 
imaging states: 

"MRI may be used for pregnapt women if 
other non-ionizing diagnostic imaging is 
inadequate, or if the MRI provides important 
information that would otherwise require 
exposure to ionizing radiation (Cli, 
fluoroscopy, etc.)." 
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Summary of MRI Hazards 
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Summary of MRI Hazards 

Hazard Possible Danger 
Body-piercing jewelry 

Transdermal skin patches 

Tattoos 

Aneurism clips 

Stents 

Cochlear implants 

Penile implants 

Pacemakers 

Displacement; Heat 

Burning 

Burning 

Displacement 

Displacement 

Displacement 

Displacement 

Malfunction or Stop 
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MRI Patient Safety Labels 

Click each label to learn more: 

MRI Safe Equipment Label 
No Restrictions 

MRI Conditional Equipment Label 
Equipment needs to be tested prior to use 

MRI Unsafe Equipment Label 
Equipment is strongly ferromagnetic and 
must not be used in the scan room 

Pro ress Pa e19of32 

Thermal Injury Protection 

Electrical currents can be induced while in tlie 
thermal injury. 

More tips: 

• Cold compresses can be used over heavy tattoos to reduce issue heating. 

• Surface coils should be checked before scanning. 

• Unused electrically-conductive materials outside the patient shoul 

Arms and legs should not cross or 
touch each other. 

NO r NO 

Proper Positioning of MRI Patient in Bore lmp(oper Posftioning of MRI Patient 

Progress 

The patient's body shoul not touch 
the inner bore of the net. 
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Thermal Injury Protection 

Electrical currents can be induced while in the agnet bore and cause 
thermal injury. 
More tips: 

• Cold compresses can be used over heavy tattoos to reduce tissue heating. 
• Surface coils should be checked before scanning. ' 

Unused electrically-conductive materials outside the patient sh6l be remov 

Arms and legs should not cross or The patiant"s 
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Emergency Shutdown (Quenchingj 

A loss in superconductivity can result in massi~ heat gain in the rnagr1el; 
producing cryogen boil-off and release. This is c "quenching." 

■ The resulting damage caused by quenching is cos and time-cons 

• Emergency quenching should be avoided. 

• If extended power loss is expected, the magnetic field can e ramp 
down to prevent quenching. Backup or temporary power sho 
available at all times. 
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Patient Hearing Protection 

■ MRI systems can produce a very noisy envir nment for the patient. 

■ All patients should be offered hearing protection, specially when using 
systems which have sound pressures above 99 d . 

. , 
, . 
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Emergency Shutdown (Quenching) 
A loss in superconductivity can result in massive heat gain in the magnet, 
producing cryogen boil-off and release. This is called "quenching." 
• The resulting damage caused by quenching is costly and time-consuming. 
• Emergency quenching should be avoided. 

• If extended power loss is expected, the magnetic field can be ram 
down to prevent quenching. Backup or temporary power should be 
available at all times. 

Page 21 of 32 

Patient Hearing Protection 

• MRI systems can produce a very noisy environment for the patient. 

• All patients should be offered hearing protection, 
especially when using 

systems which have sound pressures above 99 as. 
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■ Many patients experience anxiety prior toa n~ ~ri~g MRI exams. 
Some may not be able to complete the exam u ~ claustrophobia. 

■ It can be helpful to use audio and visual distraction . 
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Patients Requiring Immediate Medical Attention 

• When a patient needs immediate medical ca e in 
the scan room, all responders must have 
sufficient training in MRI safety. 

■ This applies to medical/technical staff, as well as 
police, fire, and security personnel. 

• If resuscitation is needed, the patient should be 
moved from the scanner to a safe area. 

• Emergency and disaster plans should be in place 
and conducted periodically. 
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Patients with Claustrophobia - Anxiety - Emotional Distres 

• Many patients experience anxiety prior to and during MRI exams. 
Some may not be able to complete the exam due to claustrophobia. 
It can be helpful to use audio and visual distractions. 
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• When a patient needs immediate medical care in 
the scan room, all responders must have 
sufficient training in MRI safety. 

• This applies to medical/technical staff, as well es 
police, fire, and security personnel. 

• If resuscitation is needed, the patient should be 
moved from the scanner to a safe area. 

• Emergency and disaster plans should be in piece 
and conducted periodically. 



 

 

Screening 

All Qatients and any familY. members entering the MRI 
Scanner must be screened by the MRI technologist. 

All ancilla[Y staff entering the MRI Scanner must verbally 
be screened by the MRI technologist. 

Screening Patients 

All patients must complete the Magnetic Resonance Imaging lnfonnation 
before they have an MRI scan. 
• These forms are not currently used at Grayling Hospital or Otsego Memorial Hospital. 

Out atient 
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'~ \ MUNSON HEALTHCARE Form il4941 (06/ll) P3,ge 1 of 2 

MAGNETIC RESONANCE IMAGING (MRI) PATIENT INFORMATION/ ASSESSMENT Ill llllllllllllll II Ill 
4941 

Patient legal Name: _________________________ _ 
(Last) (First) (Middle Initial) 

Date of Birth: ___ ! __ I ___ Age: __ Height:__ Weight: ___ (lbs.) 
Have you had surgery on the area being scanned today: D Yes D No If yes, when? ________ _ 

Previous radiology exams on the area being scanned today: D Yes O No 
If yes, what type of exam: _ X-RAY _ Cat Scan _ Ultra Sound _ MRI _ PET 

Briefly describe why your doctor wants this MRI: _________________ _ 
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Screening 

All patients and any family_members entering the MRI 
Scanner must be screened by the MRI technologist. 

All ancillary staff entering the MRI Scanner must verbally 
be screened by the MRI technologist. 
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Screening Patients 
All patients must complete the Magnetic Resona 
before they have an MRI scan. 
These forms are not currently used at Grayling Hospital or Otsego Memorial Hospital. 

Outpatient 

MAGNETIC RESONANCE IMAGING (MRI) PATIENT INFORMATION/ ASSESSMENT 11111111111111111 IIIII 
494f 

pgtlet Lgal#la: 
(Lest) [Fiest) [idle initial 

Dte of Birth ''Height: Weight: ohs 
Have you had surgery on the area being scanned today: [Yes [No lfves, when? 
Previous radiology exams on the area being scanned today fl Yes [] No 
If yes, what type of exam: .XRAY Cat Scan Ultra Sound _MRI PET 
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Screening Patients (cont> 

All patients must complete the Magnetic Resonance Imaging lnfonnation R 
before they have an MRI scan. 
• These fonns are not currently used at Otsego Memorial Hospital. 

In atient 

+ E3 I 8 of 3 I 0 I u~ 

'~\MUNSON HEALTHCARE 

RN RADIOLOGY MRI CHECKLIST 

RN TO COMPLETE WITH PATIENT PRIOR TO MRI 

D Is the MRI questionnaire filled out and signed by the patient? 

D Does the patient have any implants? 
o If yes, is the make and model identi fied? 
o Do you need assistance identifying? 

D If the patient is in t he ER: 

Screening Patients (cont> 

Patients with Metallic Foreign Bodies 

• All patients with a history of injury by a metallic 
foreign body must be screened and evaluated 
before being placed in the magnetic field of an 

MRI scanner. ~ 
• Examples of metallic foreign ·es: 

✓ BBs ✓ Shrapnel 
✓ Bullets ✓ Buckshot 
✓ Pellets ✓ Eye or body 

metal fragments 
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Screening Patients «so 

All patients must complete the Magnetic Resona 
before they have an MRI scan. 
These forms are not currently used at Otsego Memorial Hospital. 
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RN RADIOLOGY MRI CHECKLIST 

RN TO COMPLETE WITH PATIENT PRIOR TO MRI 

fl ttheMRl questionnaire filled out and signed by the patient? 

[ Does the patient have any implants? 
o lfyes,is the make and model identified 
0 Do you need assistance identifying 
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Patients with Metallic Foreign Bodies 

• All patients with a history of injury by a metallic 
foreign body must be screened and evaluated 
before being placed in the magnetic field of an 
MRI scanner. � 

• Examples of metallic foreign 'ies: 
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Screening Patients (cont) 

Patients with Implants 

■ Information that must be supplied by the patient, 
a family member, or by hospital staff for a patient 
with an implant includes: 
✓ Make and model of impl~ 
✓ Manufacturer of implant 
✓ Date of implant insertion 

■ Medical Alert Cards: Most people who get an 
implant receive a medical alert card stating 
whether or not the implant is MRI compatible. 
These cards should be checked by the MRI 
technologist. 
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Safety Considerations 

Zones of Exclusion 
Joint Commission standards require Radiology to have iM•IIZ•MM of exclusion 
when performing MRI exams. 

Click the buttons to discover the zones. 

Reception 
Desk 

Zone 1: 
General Public 

References 

' 

Patient Dressing 
Room 

Zone 2: 
Unscreened 
MRI patients 

I 

' 

MRI Control 
Room 

Zone 3: 
Screened 
MRI patients 
and MRI personnel 

Gould, T , & Edmonds, M. (2010, October 25). How MRI works. In howstuffworks. Retrieved 
September 15, 2022, from https://science.howstuffwo .com/mri.htm 

MR safety. (n.d ). In American College of Radiology (AC~). Re • ved September 22, ~ 
from https://www.acr.org/Clinical-Resources/Radiology-Safe R-Safety 

MR safety. (n.d ). In The MR Core Research Facility. Retrieved Sept~ ber 15, 2022, from 
https://www.mrc.wayne.edu/safety.htm 

Munson Medical Center Policies and Procedures. (2022, January 3). M 

Further Questions? Call Heather Davis, Radiology, ext. 57244 
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Safety Considerations 

Zones of Exclusion 
Joint commission standards require Radiology to have TT] of exclusion 
when performing MRI exams. 

Reception 
Desk 
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General Public 

Patient Dressing 
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Zone 2: 
Unscreened 
MRI patients 

MRI Control 
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Zone 3: 
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MRI patients 
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MRI Magnet 
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Zone 4: 
Screened Mr patient 
under constant direct "on.or twain MR personnel 

Click the buttons to discover the zones. 
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2 Goals and Objectives Page 2

Goals and Objectives 

Goals 
To assist staff in recognizing signs and symptoms of malignant hyperthermia (MH) to 
be able to implement treatment options. 

To increase awareness of the Malignant Hyperthermia Association of United States 
(MHAUS). 

Objectives 

1. List the signs of malignant hyperthermia (MH). 

2. State which patients are more conducive to the development of this crisis. 

3. Demonstrate knowledge and understanding of administering dantrolene sodium 
(Ryanodex). 

4. Describe management of an MH crisis to include cooling measures, electrolyte 
imbalances, and dysrhythmias. 

Course contains videos - use ·@· 
• 
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What is Malignant Hyperthermia? 

MH is a genetically inherited disorder of skeletal muscle that predisposes 
susceptible individuals to a life-threatening adverse reaction upon exposure to some 
anesthetic agents. 

It leads to a hypermetabolic crisis manifesting as metabolic and respiratory acidosis, 
tachycardia. cardiac arrhythmias, skeletal muscle rigidity, and heat production. 

Although the occurrence of an MH crisis is rare, incidence varies per geographic 
location which includes Michigan. 
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Malignant Hyperthermia 

While most cases of MH occur during general anesthesia, the one-hour period 
immediately following surgery (including the recovery room) is also a critical time. 

In addition, MH can occur if trigger anesthetics and/or succinylcholine are used in 
any location, such as EDs, dental surgeries, surgeon's offices, or ICUs. 
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Malignant Hyperthermia <conn 

Triggers for MH include: 

• Inhaled general anesthetics (e.g. desflurane, enflurane, halothane, 
isoflurane, sevoflurane) 

• Succinylcholine 

• Exertional heat or exercise (rare) 

Page n of nn 

Malignant Hyperthermia %» 

Triggers for MH include: 
• Inhaled general anesthetics (e.g. desflurane, enflurane, halothane, 

isoflurane, sevoflurane) 

• Succinyicholine 
• Exertional heat or exercise (rare) 

Page n of nn 

09@ 



6 MH Susceptible Patients Page 6

MH Susceptible Patients 

Currently, no simple diagnostic test is available for screening the general public. 

Patients with a history of MH, family history, or even possible history are treated as 
though they are MH susceptible. 

Screening: 
• Scheduled cases will be screened prior to surgery. 

• Emergent cases will be screened prior to induction when patient condition or family 
presence allows. 

• Screening should include family or personal history of MH and/or complications 
from anesthesia. 

Page n of nn 

000 
M H Susceptible Patients 

Currently, no simple diagnostic test is available for screening the general public 

Patients with a history of MH, family history, or even possible history are treated as 
though they are MH susceptible. 

Screening 
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Pre-Procedure Prep 

During the preprocedural screening, if a patient has been identified as MH 
susceptible, the following preparation is needed: 

• Anesthesia/providers create a detailed plan considering alternative anesthetic 
agents. 

• When possible, schedule the patient as a first case. 

• Notify all post-procedure destinations. 

• Place the MH cart outside of the procedure room. 
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During the preprocedural screening, if a patient has been identified as MH 
susceptible, the following preparation is needed: 

• Anesthesia/providers create a detailed plan considering alternative anesthetic 
agents 
When possible, schedule the patient as a first case. 

• Notify all post-procedure destinations. 
Place the MH cart outside of the procedure room 

Page n of nn 



8 Clinical Features Page 8

Clinical Features 

The sequence and timing of clinical manifestations may vary from patient to patient. 

• Unexplained tachycardia or arrhythmias (usually ventricular tachycardia and 
premature ventricular contractions) - Early Sign 

• Unexplained increase in end-tital carbon dioxide (EtC02) - Early Sign 
• Tachypnea or breathing over the ventilator - Early Sign 
• Sinus tachycardia - Early Sign 
• Masseter muscle or generalized muscle rigidity - Early Sign 
• Hyperkalemia - mixed metabolic/respiratory acidosis - Early Sign 
• Rapidly rising body temperature (hyperthermia) - Late Sign 
• Myoglobinuria - Late Sign 
• Rhabdomyolysis - Late Sign 
• Disseminated intravascular coagulation (DIC) - Late Sign 

Pediatric patients 

• Sinus tachycardia, hypercarbia, rapid temperature increase, and skin mottling; 
may not see muscle rigidity in pediatrics 
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Response to an MH Crisis 
If a MH crisis is suspected, immediately take the following steps: 

(Click each arrow to view the information.) 

Call/page anesthesia provider ST AT if not present. 

Please complete the 
activity before 

moving on. 

Discontinue volatile agents (inhaled general anesthetics and/or Succinylcholine). 

Obtain the MH Cart/Bag and dantrolene (Ryanodex or Dantrium). 

Obtain MH Crisis Checklist from MH Cart/Bag and follow the guidelines on the 
checklist. 
1. Master copies of hospital specific MH crisis checklists are attached to the MHC 

PolicyStat - Malignant Hyperthermia Guidelines. 

Contact the Malignant Hyperthermia Association of the United States (MHAUS) 
for additional support. 

Contact Pharmacy & Phlebotomy to assist, as needed. 
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MH Initial Treatment 

• Hyperventilate with 100°/o oxygen at flows of 1 0ml/min. 

• If available, insert activated charcoal filters into the anesthesia breathing circuit 

• Administer initial dose of dantrolene (Ryanodex or Dantrium) 2.5 mg/kg IVP 

• Establish large bore IV access (avoid hands), infuse Dextrose 5% (D5W) or 
0.9% sodium chloride. 

• Avoid Lactated Ringer's and Normasol, which contain calcium. 

• Continue patient monitoring of ECG, pulse oximetry, capnometry, and core body 
temperature. 
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MH Crisis Medications 

• Dantrolene sodium IV (Ryanodex, Dantrium) 

• Preservative-free sterile water for injection (in vials) 

• 8.4°/o sodium bicarbonate 

• 10% calcium chloride 

• 50% dextrose 

• 2% lidocaine (amiodarone is also acceptable) 

• Regular insulin, 100 unit/ml (refrigerated) 

• Normal saline solution (at least 3,000 ml, refrigerated) 

• D5W 
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Dantrolene Sodium 

Dantrolene sodium is available as a solution (Dantrium), or as a suspension (Ryanodex) 
once reconstituted, for treatment of MH. 

Vial strength 

Reconstitution per vial 

Time to reconstitute 

# Vials/per dose 

Color 

Dose 

Product Comparison 
I . 

Each vial 20 mg 

60 ml of sterile water 
preservative free yields 

0.33 mg/ml 

15-20 minutes for 13 vials 

13-18 vials 

Shaken until solution 
is clear 

2.5 mg/kg 
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Each vial 250 mg 

5 ml of sterile water 
preservative free yields 

50 mg/ml 

<1 minute for 1 vial 

1-2 vials 

Uniform orange color 

2.5 mg/kg 
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You must watch the 
video to advance. 

Dantrolene Sodium (Ryanodex) 

Mixing and Administration Instructions: 
• Each vial is to be reconstituted with 5 ml of sterile water (NO preservative/NO bacteriostatic 

agent) 

• Mix thoroughly. 

• Draw up patient-specific, weight-based dose (2.5 mg/kg). 

• Administer IVP into a large bore IV (avoid hand) of 0.9% normal saline or 05W solution; flush 
line after dose is given 

• Has potential for tissue necrosis with extravasation. 

ex Video 
- - to watch a 4½ minute video on how to mix and administer Ryanodex. 
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Dantrolene Sodium (Ryanodex)<conn 

Dosing chart is on the 
MH cart, and also 
comes with the vial of 
Ryanodex. 

Maximum cumulative 
dose is 1 O mg/kg 
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Dantrolene Sodium (Ryanodex) Locations 

Cadillac 
MH Cart 

Grayling 
MH Cart 

Otsego Memorial Hospital 
• Anesthesia Pyxis 
• ICU Pyxis 

MMC 

Charlevoix 
• MH Cart 
• Pharmacy 

Manistee 
MH Cart 

Paul Oliver Memorial Hospital 
MH Cart 

• 2 VJ a ls: OR 200 floor in the M H Cart 
• 2 vials: OB (Recovery Room) Pyxis 
• 2 VJals: Basement Pharmacy 
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MH Crisis Checklist 
Please refer to your facility-specific MH Crisis Checklist and policy for Malignant 

Hyperthermia treatment and management. 

WebWindow 

https:/lmobile.mhc.net!Malignant Hyperthermia Crisis Checklist 2022.pdf 
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Recommended MH Supplies 

Important - Know the location of your hospital's MH supplies. 
• Charcoal filters 

• Variety of syringes, including (3) 5ml syringes and (3) 60 ml syringes 

• IV catheter supplies (large bore) 

• Central venous access catheter kits (appropriate sizes for patient population) 

• Transducer kits for arterial and central venous catheters 

• Arterial blood gas (ABG) kits and syringes (3 ml) for blood gas analysis or point of care monitors 

• Pressure bag 

• Core temperature probes 

• Bucket for ice and cold packs 

• Large Steri-Drape TM to cover surgical wound 

• Urinary catheter kit 

• Urine collection container for myoglobin level 

• Small and large plastic bags 

• Test strips for urine hemoglobin 

• Variety of blood collection tubes 
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Additional Equipment 

• Capnography 

• Cooling blanket 

• Emergency equipment: 
• Crash cart 
• Defibrillator 
• Intubation supplies 
• Mechamcal ventilator 
• Handheld resuscitation bag with mask 
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MH Supportive Therapy 

• Cool patient, as needed, based on body temperature using ice packs to neck, 
axilla or groin, cooling blankets, chilled intravenous solution, or lavage. 

• Obtain lab work, including blood gas. 

• Re-dose dantrolene based on patient response. 

• Treat respiratory and metabolic acidosis, hyperkalemia. and dysrhythmias, as 
needed (avoid calcium channel blockers). 

• Monitor renal function and treat myoglobinuria, if needed. 

• Provider should consider insertion of an arterial line, central venous catheter, 
and/or a pulmonary artery catheter. 
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Transferring a MH Suspected or 
Confirmed Patient 

• The anesthesia provider will determine the location to best manage patient 
care during the acute phase (e.g., inpatient facility Post Anesthesia Care Unit 
(PACU) or critical care unit). 

• Notify house supervisor/admitting for bed placement needs, as applicable. 

• The anesthesia provider will arrange the transfer and accompany the patient, 
as needed. 
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Confirmed Patient 

The anesthesia provider will determine the location to best manage patient 
care during the acute phase (e.g., inpatient facility Post Anesthesia Care Unit 
(PACU) or critical care unit), 

• Notify house supervisor/admitting for bed placement needs, as applicable. 
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Post-MH Crisis 

• Observe the patient for at least 24 hours on a critical care unit. 

• Monitor ABGs, electrolytes, calcium, clotting studies, myoglobin, urine output 
and color, and other studies as ordered. 

• Key indicators of stability include: 

• EtC0 2 is declining or normal 

• Heart rate is stable 

• Hyperthermia rs resoMng 

• Generalized muscle rigidity has resolved 

• Restock MH cart or bag 

• Ensure additional vials of dantrolene (Ryanodex or Dantrium) are readily 
available. 
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Observe the patient for at least 24 hours on a critical care unit 
• Monitor ABGs, electrolytes, calcium, clotting studies, myoglobin, urine output 

and color, and other studies as ordered. 
• Key indicators of stability include 
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• Heart rate is stable 
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Post-MH Crisis Complications 

• Dantrolene sodium (Ryanodex) is associated with flushing, drowsiness, voice 
disorders, dysphagia, and nausea. 
• Symptoms may persist up to 48 hours post-dose. 

• Rhabdomyolysis 
• Urine becomes cola-colored (dark red or brown). 

• Patient may c/o muscle pain. 
• Immediately notify attending provider and anesthesia provider. 

• Paralysis, blindness, renal failure, reoccurrence of syndrome, muscle weakness, 
multi-organ failure, and/or death 
• Patients should not ambulate without assistance until normal strength and balance has 

returned. 

• Obstetrical cases 
• Dantrolene sodium (Ryanodex) readily crosses placenta - may lead to side effects in 

unborn child. 

• Notify the obstetrician and pediatrician of dantrolene sodium (Ryanodex) administration. 

Page n of nn 

000 
Post-MH Crisis Complications 
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Documentation and Reporting 

A. Notify the unit manager and director of the event. 

8. Document event on unit-based patient care records (EMR). 

C. Complete a facility occurrence report (e.g. , VOICE) under "adverse medication 
event". 

D. Anesthesia Services should review each case and consider contributing 
information to the MHAUS. 
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A. Notify the unit manager and director of the event. 
B. Document event on unit-based patient care records (EMR) 
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MH Guidelines 

WebWindow 

https:l/munsonheatthcare-all.policystat.com/policyl14063752natest 
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Malignant Hyperthermia Association 
of the United States (MHAUS) 

Mission: To promote optimum care and scientific understanding of MH and related 
disorders. 

The MHAUS Association provides: 

• Resources for healthcare professionals 
• Education and research 

• Patient/family teaching re: MH precautions, susceptibility, and testing centers 

Visit http://www.mhaus.org for healthcare provider and public education materials. 

For support during an MH crisis, 

call the 24-hour MH Hotline 

1-800-644-9737 
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Critical Care Standards 

Purpose 
To provide a standard for nursing care in the critical care patient population and enhance coordination of 

care among the healthcare team. 

Scope 
Critically ill patients receiving care in A2, A3, and the Intensive Care Unit (ICU). 

Policy 
A. All Registered Nurses (RN) are prepared to: 

1. Utilize corresponding policies and procedures to implement nursing process for 
patient care. 

2. Respond to urgent and emergent situations. 

3. Perform specialized nursing procedures specific to critically ill patient needs. 

4. Administer care and specialized interventions in the critically ill patient population. 

5. Document care and specialized interventions. 

B. Nursing care of critically ill patients in critical care units includes: 

1. Systems Assessments: 

a. Perform and document head-to-toe assessment every 4 hours, unless the 
patient's condition or physician order indicates alternative frequency. 

b. Including the following: 
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Critical Care Standards 

Purpose 
To provide a standard for nursing care in the critical care patient population and enhance coordination of 
care among the healthcare team 

Scope 
Critically ill patients receiving care in A2, A3, and the Intensive Care Unit (ICU) 

Policy 
A. All Registered Nurses (RN) are prepared to 

1. Utilize corresponding policies and procedures to implement nursing process for 
patient care. 

2. Respond to urgent and emergent situations 

3. Perform specialized nursing procedures specific to critically ill patient needs 

4. Administer care and specialized interventions in the critically ill patient population 

5. Document care and specialized interventions. 

B. Nursing care of critically ill patients in critical care units includes: 

1. Systems Assessments 

a. Perform and document head-to-toe assessment every 4 hours, unless the 
patient's condition or physician order indicates alternative frequency 

b. Including the following: 
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i. Recent and relevant events and patient outcomes. 

ii. Device use, care and management and patient tolerance. 

iii. Wound/skin care and management. 

iv. Pain assessment and documentation unless patient condition 
requires a greater frequency. Pain reassessment will occur after 
treatment (per the Pain Management policy). 

v. All individualized care needs for the critically ill patient. 

2. Lines/Tubes/Devices 

a. Assessment is completed and documented every four hours including 
type, station, and status. 

3. Vital signs: 

a. Blood pressure, heart rate, respiratory rate, and pulse oximetry with oxygen 
delivery method are monitored and recorded hourly, unless otherwise 
ordered or the patient's condition indicates alternative frequency. 

b. When titrating medications, vital signs are documented according to 
medication order titration guidelines. 

Temperatures are recorded at a minimum of every 4 hours unless 
otherwise ordered or the patient's condition indicates alternative 
frequency. Temperatures are recorded hourly when warming or cooling 
measures are used. 

i. All patients with abnormal temperatures are assessed for 
potential complications related to hypothermia or hyperthermia. 

ii. RN may initiate warm blankets, commercial warming devices, 
and/or fluid warmer on any patient with a rectal or core 
temperature of less than 35.6°C. Provider must be notified. 

iii. RN may initiate cooling blankets on any patient with a rectal or 
core temperature of greater than 38°C if antipyretics and other 
means of external cooling have been ineffective. Provider must 
be notified. 

iv. The fluid warmer may be used for any patient with a rectal or 
core temperature of less than 35.6°C. 

4. Hemodynamic monitoring: 

a. Electrocardiogram (ECG) monitoring is established upon arrival and 
maintained throughout hospitalization. 

b. Invasive line pressures are documented every hour unless otherwise 
ordered or the patient's condition indicates alternative frequency. This 
includes but is not limited to: arterial blood pressure (ABP), central venous 
pressure (CVP), pulmonary artery pressure (PAP), pulmonary capillary 
wedge pressure (PCWP), lntracranial pressure (ICP), cerebral perfusion 
pressure (CPP). 
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c. Arterial lines and pulmonary artery catheters must always be transduced. 
Exception: during magnetic resonance imaging (MRI) testing. 

d. Transport monitoring: Minimum transport monitoring of critical care 
patients will include continuous ECG, blood pressure, and oxygen 
saturation monitoring. Arterial lines and pulmonary artery catheters must 
always be transduced, even during transport. Additional monitoring may 
be held or continued during transport. 

5. Respiratory: 

a. Airway or endotracheal tube (ETT) station is documented every four 
hours. 

b. ETT is repositioned every four hours and prn in collaboration with 
Respiratory Therapy (RT). 

c. An RN may extubate a patient upon a physician's order or per protocol, 
with RT at the bedside. 

6. Fluid volume status and intake & output (1&0): 

a. Patients require strict hourly l&O with daily weights unless otherwise 
ordered or the patient's condition indicates alternative frequency. 

7. Nutrition: 
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To enhance patient safety and clinical consistency by outlining continuous cardiac monitoring 

guidelines, arrhythmia detections and overall alarm management. 

Definitions 
1. Cardiac Monitoring/Telemetry Monitoring: Continuous cardiac rhythm display at the bedside 

and/or transmitted to a central monitoring console that can provide alarms or print/save 
rhythm strips. 

2. Telemetry Technician: Licensed or unlicensed staff member with training and competency in 
electrocardiogram (ECG) rhythm interpretation. 

3. Telemetry Observer: An individual assigned to listen for and/or observe specific visual cues 
with the intention of escalating information to a resource trained to assess and/or intervene in 
a specific situation. 

Policy 
A. An order is needed to initiate and discontinue cardiac monitoring. Orders should specify any 

parameters and any circumstances in which the patient can be temporarily or permanently 
removed from monitoring. 

B. When initiating cardiac monitoring, the following identifiers are used: 

1. 10-digit account number 

2. Last Name, First Name (NOTE: This will automatically pull through ADT feed if 
10-digit account number is entered correctly) 
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Cardiac Telemetry Monitoring 

Purpose 
To enhance patient safety and clinical consistency by outlining continuous cardiac monitoring 
guidelines, arlhythmia deteclin and overall alarm management. 

Definitions 
1. Cardiac Monitoring/Telemetry Monitoring: Continuous cardiac rhythm display at the bedside 

and/or transmitted to a central monitoring console that can provide alarms or print/save 
rhythm strips 

2 Telemetry Technician: Licensed or unlicensed staff member with training and competency in 
electrocardiogram (ECG) rhythm interpretation. 

3. Telemetry Observer: An individual assigned to listen for and/or observe specific visual cues 
with the intention of escalating information to a resource trained to assess and/or intervene in 
a specific situation 

Policy 
A. An order is needed to initiate and discontinue cardiac monitoring. Orders should specify any 

parameters and any circumstances in which the patient can be temporarily or permanently 
removed from monitoring. 

B. When initiating cardiac monitoring, the following identifiers are used: 

1 10-digit account number 

2. Last Name, First Name (NOTE: This will automatically pull through ADT feed if 
10-digit account number is entered correctly) 
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C. The Registered Nurse (RN) is responsible to: 

1. Initiate and maintain continuous monitoring and to perform initial review and 
adjustment of settings and alarm parameters. 

2. Regularly review and interpret cardiac rhythm and document findings in the chart. 

3. Assess need for continued cardiac monitoring daily, using provider orders or 
protocol, where applicable. 

4. Report clinically relevant abnormalities identified on review or by alarm/event review 
to the provider. Abnormalities include but are not limited to: 

a. Any new dysrhythmia (i.e., tachy or brady arrhythmia exceeding alarm) 

b. Heart block 

c. New atrial fibrillation or flutter or inadequate rate control of these rhythms 

d. Ventricular tachycardia/fibrillation 

e. Supra-ventricular tachycardia 

f. Any symptomatic patient with a dysrhythmia 

g. Any dysrhythmia requiring immediate treatment 

5. Initiate code response or other facility specific rapid response protocols or 
appropriate emergency interventions 

6. The RN may delegate tasks to appropriately trained support personnel. These may 
include, but are not limited to: equipment preparation, skin preparation, electrode 
application/reapplication, application of monitoring equipment. 

D. Where present, telemetry technicians may review and adjust specific settings and alarm 
parameters and may interpret cardiac rhythms, complete specific documentation, and shall 
report abnormalities to the RN. 

1. The technician will monitor each telemetry unit for ventricular tachycardia, 
ventricular fibrillation, asystole, tachycardia and bradycardia, low battery and lack of 
rhythm. The telemetry technician will contact the nurse with findings. 

2. A telemetry log may be kept on each unit with pertinent info such as the patient's 
name, dominant rhythm, assigned nurse and the direct phone number(s) for the 
assigned care team. 

E. A telemetry technician and/or any RN not directly responsible for the patient's care who 
observes events or responds to alarms at the bedside or central monitoring station will notify 
the primary nurse of any changes in the patient's condition, monitor settings, or alarm 
parameters. 

F. Where present, telemetry observers are identified 24 hours a day. The telemetry observer may 
perform other clerical duties that do not remove them from direct view or audio of the monitor. 
The observer will arrange for another trained observer or nurse to fill the role temporarily if 
needed for breaks or to perform other job duties away from the area. 

G. Any support personnel should consult with/notify the appropriate individual (eg., telemetry 
observer or technician, RN, etc.) prior to removing a patient from monitoring for showering, 
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procedures/testing or discharge. 

Electrode and Lead Placement, Battery Replacement 
A. Electrodes are applied according to Lippincott Procedures - Cardiac monitoring (lww.com) 

instructions found online. Electrodes shall be changed daily and as needed (PRN) or in 
accordance with manufacturer recommendations. 

B. Lead placement should be confirmed at the beginning of each shift, along with verification the 
monitor/ transmitter is functioning properly and that suitable battery life remains. 

C. Battery change should occur minimally when "low battery" signal appears, or with 
approximately 25% battery life remaining. 

Lead Selection 
A. Lead II is generally selected as the standard monitoring lead. 

B. For a standard 5 lead system, V1 is commonly selected as the second lead. An alternate lead 
may be selected based on which provides a clearer trace, more prominent or upright waves, or 
by which a particular area of the heart can be better monitored. 

Cleaning 
A. Upon discontinuation of telemetry monitoring, the telemetry unit and electrodes are cleaned 

per manufacturer instructions. 

Cardiac Rhythm Waveforms and Documentation 
A. A rhythm strip will be measured, interpreted, and documented per the following guidelines: 

1. Rhythm interpretation is ongoing and documented as part of the nursing 
assessment 

2. Inpatient care (critical, intermediate, or telemetry care departments) at admission, 
each shift with initial RN assessment, and with any significant change in rhythm or 
significant symptoms 

3. Emergency Department (ED) at admission and with any life-threatening rhythms or 
significant changes in patient condition 

4. Rhythm waveform documentation should include the name of identified rhythm, 
heart rate, PR/QRS/QT intervals where applicable, and the name of the RN or 
Telemetry Technician performing the documentation. 

Monitoring Guidelines 
A. HR alarms will be set appropriately to the patient's baseline HR, rhythm, clinical condition or 

treatment plan by an RN or Telemetry Technician. 

B. If a monitored patient has a pacemaker, the pacemaker detection function of the cardiac 
monitor must be turned ON 
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Refer to Munson Healthcare (MHC) entity specific intravenous (IV) Medication Guidelines and/ 
or consult with pharmacy for information related to risk of prolonged QT interval and for IV 
medication administration and required monitoring. 

C. QT interval monitoring functions of the cardiac monitors may be utilized by the RN/Tele Tech 
as an adjunct to patient/ rhythm assessment. A patient with a baseline prolonged QT or on a 
medication that has the potential of prolonging the QT interval may have orders for more 
frequent QT measurements. 

D. ST segment monitoring and ST mapping functions of the cardiac monitors may be utilized by 
the RN/Tele Tech as an adjunct to patient assessment. (Note: some clinical conditions make it 
difficult to achieve accurate ST monitoring i.e., atrial fib or flutter with an irregular baseline, 
ventricular pacing, left bundle branch block. Consider turning ST monitoring off in these 
conditions). 

E. Silencing Alarms: 

1. A trained telemetry observer or technician or a registered nurse may silence clearly 
erratic/false alarms such as those caused by motion or artifact while requesting 
evaluation by clinical personnel. 

2. A lethal rhythm alarm may be silenced by a Telemetry Technician or RN after the RN 
evaluates the rhythm and/or patient condition. 

Alarm Settings and Clinical Management 
A. The Clinical Engineering department has oversight for the testing and maintenance of clinical 

devices to ensure accurate settings, proper operation, and detectability of alarms. 

B. Monitor settings are configured according to manufacturer recommendations to enhance 
patient safety. A copy of all configuration settings is maintained by the Clinical Engineering 
department. These settings may only be changed with approval of the Cardiac Monitoring 
Steering Committee or the Cardiac Monitoring Alarm Committee, with the endorsement of the 
Clinical Leadership Council. 

C. Arrhythmia monitoring will be on and audible for all monitored patients, with the exception of 
patients who are receiving end of life care, where death is anticipated and an order for comfort 
care is present. 

D. Alarm volume should be set audibly so that nursing staff is able to hear and respond 
appropriately to non-critical and critical alarms. It is the responsibility of the bedside nurses, 
the unit coordinator, and other clinical staff to maintain the appropriate alarm volume which 
decreases noise pollution for patients and visitors, while ensuring prompt staff notification of 
alarm situations. 

E. Select alarm parameters are unlocked and able to be adjusted on an individual basis by the RN, 
Telemetry Technician, or other licensed clinician within their scope of service. 

F. All monitor alarm settings should be adjusted to reflect patient or condition specific values and 
should be reviewed and adjusted (if indicated) at admission, each shift, and as needed by the 
RN and/or Telemetry Technician. 

1. The nursing staff member will determine the appropriate response to the alarm; 
however, the nurse is responsible to confirm findings, verify patterns, and evaluate 
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2. Alethal rhythm alarm may be silenced by a Telemetry Technician or RN after the RN 
evaluates the rhythm and/or patient condition 

Alarm Settings and Clinical Management 
A. The Clinical Engineering department has oversight for the testing and maintenance of clinical 

devices to ensure accurate settings, proper operation, and detectability of alarms 

B. Monitor settings are configured according to manufacturer recommendations to enhance 
patient safety. A copy of all configuration settings is maintained by the Clinical Engineering 
department. These settings may only be changed with approval of the Cardiac Monitoring 
Steering Committee or the Cardiac Monitoring Alarm Committee, with the endorsement of the 
Clinical Leadership Council 

C. Arrhythmia monitoring will be on and audible for all monitored patients, with the exception of 
patients who are receiving end of life care, where death is anticipated and an order for comfort 
care is present. 

D. Alarm volume should be set audibly so that nursing staff is able to hear and respond 
appropriately to non-critical and critical alarms. It is the responsibility of the bedside nurses, 
the unit coordinator, and other clinical staff to maintain the appropriate alarm volume which 
decreases noise pollution for patients and visitors, while ensuring prompt staff notification of 
alarm situations. 

E. Select alarm parameters are unlocked and able to be adjusted on an individual basis by the RN, 
Telemetry Technician, or other licensed clinician within their scope of service. 

F All monitor alarm settings should be adjusted to reflect patient or condition specific values and 
should be reviewed and adjusted (if indicated) at admission, each shift, and as needed by the 
RN and/or Telemetry Technician 

The nursing staff member will determine the appropriate response to the alarm; 
however, the nurse is responsible to confirm findings, verify patterns, and evaluate 
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interpretations through patient assessment. The response to an alarm may include 
but is not limited to silencing the alarm, recording the strip, and/or initiating 
emergency interventions. 

2. In the event of a Code Blue or Cardioversion, an event strip will be documented 
containing the initiation of the event and documentation of changes in rhythm 
continuing through termination of efforts. As an alternative, a strip from the 
defibrillator may be used to record the events of the Code Blue. 

G. Patient care staff are familiar with alarm settings, policies and procedures. 

Transfer/Discharge Procedure 
A. At the time of transfer/discharge, the patient MUST be discharged from the bedside and/or 

central monitoring console, and when applicable, have their encounter be dissociated from the 
electronic health record (EHR). 

B. Refer to manufacturer instructions for use for specific steps to transfer or discharge patient. 

Transport Monitoring 
A. An RN (or in some cases, a paramedic) shall accompany the patient for transport if the patient 

is in critical condition, hemodynamically unstable and/or on continuous vasoactive infusions. 

B. Other monitored patients transported by unlicensed staff will be monitored remotely by the 
telemetry technician, telemetry observer, or RN. A portable phone will be assigned and in the 
possession of the staff member closest to/responsible for the patient at all times. Monitoring 
staff will use this phone to communicate emergency conditions and request immediate 
assistance for the patient. 

Reference 
1. Wiegand, D. L. (Ed.). (2017). AACN Procedure Manual for High Acuity, Progressive, and Critical 

Care (7th ed., pp. 467-476). St. Louis, MO: Elsevier. 
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Purpose 
To provide a process for stroke care. 

Background 
The vision of the stroke care program is to reduce the incidence of stroke in Northern Michigan through 

public education and to optimize quality outcomes through collaboration and innovation. 

The mission of the stroke program at Munson Medical Center (MMC) is to deliver the best evidence­

based care to the patient with a stroke according to the guidelines established by the American Stroke 

Association. 

Scope 
The scope of the services is for patients who are 18 years of age and older presenting to the Emergency 

Department (ED) with acute stroke-like symptoms within 24 hours of last known well. Patients with acute 

stroke symptoms who arrive within 4.5 hours of last known well are considered for thrombolytic. 

Patients presenting with acute stroke symptoms with a last known well of 24 hours or less may be 

considered for neurointervention. 

Policy 
Stroke Team 

A. Core stroke team members: The role and responsibilities of these members are to oversee the 
stroke program, this includes program compliance with evidence-based practice guidelines for 
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The mission of the stroke program at Munson Medical Center (MMC) is to deliver the best evidence­ 
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Association 
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Department (ED) with acute stroke-like symptoms within 24 hours of last known well. Patients with acute 
stroke symptoms who arrive within 4.5 hours of last known well are considered for thrombolytic 
Patients presenting with acute stroke symptoms with a last known well of 24 hours or less may be 
considered for neurointervention. 

Policy 
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stroke and close monitoring of stroke metrics for process improvement opportunities with 
reporting to the Stroke Interdisciplinary Team. 

1. ED Medical Director 

2. Medical Director of the Stroke Program 

3. Director of the Endovascular Stroke Program 

4. Neurocritical Care Lead Provider 

5. Stroke Program Lead Advanced Practice Provider 

6. Nursing Director Critical Care and Stroke 

7. Stroke Program Manager 

8. Stroke Program Clinical Coordinator 

B. Acute Stroke Team members: If a patient has an apparent stroke and symptom onset is less 
than 24 hours, the triage or ED charge nurse will notify the stroke team members by the use of 
the Stroke Protocol Burst Page. 

1. ED physicians 

2. ED charge registered nurse (RN} 

3. ED staff nurses 

C. Ad hoc stroke team member: 

1. Stroke Neurology 

2. Neuro-interventionalist on call. 

3. Neurosurgery Advanced Practice Provider (APP} working with the Neuro­
interventionalist 

Procedure 
Triage ED Nurse 

A. The triage nurse will identify patients with focal neurological complaints with an onset of less 
than twenty-four CT hours and complete a focused neurological examination. 

1. Subjective focal neurological complaints include: 

a. Aphasia 

b. Ataxia 

C. Cranial nerve palsy 

d. Dysarthria 

e. Diplopia 

f. Hemiparesis 

g. Sensory loss 

h. Visual field deficits 
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2. Alternatively, the ED charge nurse may be alerted by Emergency Medical Services 
(EMS) about an incoming patient with focal neurological complaints. 

Initial Management 
A. The patient is quickly assessed by a provider. 

B. Routine orders may be initiated by nursing staff: 

1. Complete vital signs, Pulse Oximetry 

2. Peripheral intravenous (IV), oxygen, cardiac monitor 

3. Bedside glucose 

4. Labs: complete blood count (CBC) with diff, prothrombin time (PT)/partial 
thromboplastin time (PTT), basic metabolic, international normalized ratio (INR), 
Troponins, Magnesium Level, Phosphorus, Hepatic function, fibrinogen level, 
Urinalysis, Pregnancy test (serum) if female is of childbearing age 

5. Electrocardiogram (EKG) 

C. Patients should remain on strict no orals (NPO) while in the ED unless they successfully pass 
the bedside swallowing screen completed by the nursing staff. The nursing staff will 
document the results of the screening. This should be done for all stroke and suspect stroke 
patients. 

D. If indicated, nasogastric (NG) tubes, urinary (Foley) catheters, and arterial lines should be 
placed before thrombolytic administration. 

E. Evaluation will be performed by an ED provider including history, physical, and neurological 
exam. The National Institute of Health Stroke Scale (NIHSS) will be completed. Evaluation will 
be facilitated by using the "Stroke Protocol Resource Packet" located in designated areas. The 
stroke packet consists of an Inclusion/Exclusion Thrombolytic Checklist, Stroke Candidate 
Process Flow, NIHSS Documentation, Swallow Screen, Stroke Alert Nurse Checklist, Talking 
Points for Stroke/Thrombolytic for Acute Stroke Patient Fact Sheet, stroke neuro checklist and 
vital sign documentation flow sheet. 

F. Blood pressure (BP) management before thrombolytic; 

1. If a potential candidate for thrombolytic has a systolic BP greater than 180 or a 
diastolic BP greater than 105 for more than two or more readings 5-10 minutes 
apart, the medical management will be found in the ED Stroke PowerPlan or the 
Stroke MRT PowerPlan. 

2. If one of these does not bring the systolic BP less than or equal to 185, and the 
diastolic BP less than or equal to 110, the patient will no longer be considered a 
thrombolytic candidate. 

3. Post Thrombolytic BP management may include Vasopressors (see attached 
guideline) when ordered. BP parameters post thrombolytic less than 180mmHg 
systolic for the first 24 hours after administration of thrombolytic. 

G. For ischemic stroke patients who will not receive thrombolytic: 

1. BP treatment should be withheld unless systolic BP is greater than 220 mm Hg or 
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Imaging 

diastolic BP is greater than 120 mmHg, as long as there are no concomitant medical 
conditions requiring treatment (e.g. aortic dissection) 

2. BP management may include vasopressors when ordered. (See attached guideline.) 

A. A non-contrast head Computed Tomography (CT) scan should be performed within 20 minutes 
of arrival at the ED. As soon as the patient is identified as a potential thrombolytic and or 
thrombectomy candidate the physician or nursing staff will notify the charge nurse. The clerk 
will convey this information to the CT radiology department for CT scanning by the Burst Page 
and/or ED PowerPlan. 

B. The head CT should be read by a qualified radiologist within 35 minutes of the patient's arrival. 

C. CT angiogram imaging will be performed on patients presenting with acute stroke symptoms 
with a last known well of less than 24 hours. 

D. CT Perfusion imaging will be completed on those patients presenting with acute stroke 
symptoms with a last known well of less than 24 hours. 

Endovascular Intervention 
A. If the patient has a last known well time of less than 24 hours and Computed Tomography 

Angiography (CTA)/Computed Tomography Perfusion (CTP) suspicious for large vessel 
occlusion (LVO) consultation with the Neuro-interventionalist takes place. 

B. A decision is made by the neuro-interventionalist for potential endovascular intervention 
candidacy. The ED provider and/or the Neurosurgical APP relay pertinent information to the 
neuro-interventionalist. 

C. Once a decision is made for intervention an lnterventional Radiology (IR) Stroke page is called 
notifying the IR team of a patient in the ED or nursing unit. 

D. Written consent is obtained. The consent contains the risks and benefits of intervention. 

E. Hand-off is completed between IR and ED. 

F. Post procedure the patient is admitted to the Intensive Care Unit (ICU). 

G. Monitoring post procedure: 

1. Vital signs will be obtained and recorded every 15 minutes for 2 hours, then every 30 
minutes for 6 hours, then every hour for 16 hours. 

2. Swallow screen: This will be performed before any oral intake. 

3. Neurological checks: These will be performed and documented by nursing staff 
using the Stroke Protocol Packet (6910). Neurological checks will be completed with 
the same frequency as vital signs as indicated above. 

4. The patient will be observed for signs of intracerebral hemorrhage (ICH), including 
neurological worsening, decreasing mental status, acute hypertension, nausea, 
vomiting, diaphoresis, or new headache. 

5. The patient will require an ICU bed. 
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Determining Candidacy for Thrombolytic 
A. The emergency physician will review all labs and EKG and repeat a brief neurological 

assessment. Findings are reviewed with the patient and family members. 

B. The Inclusion/Exclusion Checklist is completed by the physician for eligible candidates. 

C. Obtaining consent 

1. The potential benefits and risks of thrombolytic therapy will be discussed with the 
patient and family members. The risk of ICH and other bleeding will be specifically 
discussed. Documentation of the discussion and the final decision of the patient/ 
family are adequate and written consent is not necessary. 

D. Administration of Thrombolytic 

1. In appropriate patients, the goal is tenecteplase administration within 45 minutes of 
arrival. The thrombolytic will be obtained and mixed by the pharmacist according to 
the manufacturer's instructions. Actual weight will be obtained when possible. 

a. A peripheral IV should be placed before tenecteplase administration; 
preferably an 18 gauge in the antecubital. 

b. Type and screen should be sent to all patients receiving thrombolytic. 

c. Patient should be on bed rest except for assisted use of the bedside 
commode 24 hours after infusion. 

d. No IM injections for 24 hours after administration 

e. If a subcutaneous injection is prescribed (e.g. insulin), pressure should be 
held at the site for 1 0 minutes. 

f. Medications: Withhold any anticoagulant or drugs that have a predominant 
effect on platelets. 

2. Following thrombolytic administration, no nasogastric tube, foley catheter, or 
invasive lines/procedures for 24 hours unless clinically indicated. 

E. Monitoring during and after thrombo/ytic administration 

1. Vital signs 

a. BP will be obtained and recorded every 15 minutes for 2 hours, then every 
30 minutes for 6 hours, then every hour for 16 hours. 

b. The physician will be notified immediately if systolic BP is greater than 180 
or less than 120, diastolic BP is greater than 100 or less than 60, HR is 
greater than 120 or less than 50, or respiratory rate is greater than 24. 

2. Swallow screen: This will be performed before any oral intake. 

3. Neurological checks: These will be performed and documented by nursing staff 
using the thrombolytic flow sheet. Neurological checks will be done with the same 
frequency as vital signs as indicated above. 

4. The patient will also be observed for signs of ICH, including neurologic worsening, 
decreasing mental status, acute hypertension, nausea, vomiting, diaphoresis, or new 
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headache. 

5. The patient will be observed for other signs of bleeding and adverse drug reactions: 
gingival oozing, ecchymosis, petechiae, bleeding at IV or arterial puncture sites, 
abdominal/flank pain, hemoptysis, hematemesis, shortness of breath (SOB)/rales/ 
rhonchi, arrhythmias, or anaphylaxis (angioedema). 

6. The patient will require an ICU bed. 

7. The thrombolytic flow sheet will be handed off to the receiving unit. 

F. BP management after thrombolytic administration 

1. BP should be maintained at systolic BP less than 180mmHg, diastolic BP less than 
105mmHg 

a. If systolic BP greater than 180 or diastolic BP greater than 105 mmHg 
follow the medical management in the ED Stroke PowerPlan or Stroke 
MRT PowerPlan. 

b. If diastolic BP is greater than 140 for two or more readings 5 -10 minutes 
apart follow the medical management in the ED Stroke PowerPlan or 
Stroke MRT PowerPlan. 

G. Management of bleeding complications 

1. For active bleeding from arterial or venous puncture sites, apply direct mechanical 
pressure. 

2. For any suspected severe or life-threatening hemorrhage, immediately notify the 
provider. 

3. For suspected ICH (decreasing level of consciousness (LOC), neurological 
worsening, acute hypertension, nausea, vomiting, or new headache): 

a. Obtain immediate CT head 

b. Redraw STAT labs: type and cross (if not already drawn), PT, PTT, platelet 
count, and fibrinogen. 

c. Arrange for cryoprecipitate from the blood bank. 

4. If ICH present: 

a. Consider giving cryoprecipitate. 

b. Consult Neurosurgery 

c. Consider Hematology consult 

d. Consider serial head CT to assess progress 

5. For severe non-neurological hemorrhage, obtain appropriate imaging, correct 
thrombolytic state, and obtain appropriate medical or surgical consult. 

H. Disposition 

1. Patients who have received thrombolytic will be admitted to an ICU bed. 

2. Hemodynamically unstable patients will be admitted to an ICU bed. 
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headache 

5. The patient will be observed for other signs of bleeding and adverse drug reactions 
gingival oozing, ecchymosis, petechiae, bleeding at IV or arterial puncture sites, 
abdominal/flank pain, hemoptysis, hematemesis, shortness of breath (SOB)/rales/ 
rhonchi, arrhythmias, or anaphylaxis (angioedema) 

6. The patient will require an ICU bed 

7 The thrombolytic flow sheet will be handed off to the receiving unit 

f BP management after thrombolytic administration 

1. BP should be maintained at systolic BP less than 180mm#Hg, diastolic BP less than 
105mmHg 

a. If systolic BP greater than 180 or diastolic BP greater than 105 mmHg 
follow the medical management in the ED Stroke PowerPlan or Stroke 
MT powerPlan. 

b. If diastolic BP is greater than 140 for two or more readings 5 -10 minutes 
apart follow the medical management in the ED Stroke Powerplsn or 
Stroke MRT power Plan. 

G. Management of bleeding complications 
1. For active bleeding from arterial or venous puncture sites, apply direct mechanical 

pressure 

2. For any sected severe or life threatening hemorrhage, immediately notify the 
provider. 

3. For suspected ICH (decreasing level of consciousness (LOC), neurological 
worsening, acute hypertension, nausea, vomiting, or new headache): 

a. Obtain immediate CT head 

b. Redraw STAT labs: type and cross (if not already drawn),PT,pTT, platelet 
count, and fibrinogen 

c. Arrange for cryoprecipitate from the blood bank. 

4. ICH present: 
a. Consider giving cryoprecipitate 

b. Consult Neurosurgery 

c. Consider Hematology consult 

d. Consider serial head CT to assess progress 

5. For severe non-neurological hemorrhage, obtain appropriate imaging, correct 
thrombolytic state, and obtain appropriate medical or surgical consult 

H. Disposition 

1 patients who have received thrombolytic will be admitted to an ICU bed 

2. Hemodynamically unstable patients will be admitted to an ICU bed 
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3. All other acute stroke patients, other than those patients who are admitted with 
palliative care, will be admitted to a monitored bed preferably on A7. 

I. Monitoring of Thrombolytic Data 

1. Meetings to review thrombolytic cases are scheduled. 

2. Team members include Stroke Neurology, ED Physician Champion, Stroke Program 
Manager, Stroke Coordinator, ED Manager, ED Educator, EMS, and others as 
appropriate. 

3. The team reviews and discusses cases with designated follow-up to practitioners 
who were involved in the care. 

Hemorrhagic Stroke 
A. If non-traumatic hemorrhagic stroke is suspected, initial management is similar to acute 

ischemic stroke: IV access, oxygen, cardiac monitor, and labs (CBC, PT /PTT), with Type & 
Screen sent on all anticoagulated patients. Physician assessment and CT head should be 
performed with the same urgency (i.e. within 20 min arrival) as non-hemorrhagic stroke. 

B. Patients on anticoagulation or anti-platelet agents, see the Emergent Reversal of 
Anticoagulated Patients Protocol. 

C. BP control 

1. Patients presenting with a systolic BP of 150 to 220 mmHG, acute lowering of 
systolic BP to 140 mm HG is safe. Goal blood pressure recommendations per Stroke 
Neurology, Neurocritical Care and or Neurosurgery service. 

D. Swallow Screen 

1. Patients should remain on strict NPO while in the ED unless they successfully pass 
the bedside swallowing screen which is completed by the nursing staff. The nursing 
staff will document the results of the screening. This should be done for all stroke 
and suspect stroke patients. 

E. Neurosurgery consultation 

1. Any surgical management, intracranial pressure monitoring, and further medication 
management will be based on neurosurgery recommendations. 

F. Neurocritical Care consultation 

1. Provide recommendations for care and treatment as needed. 

G. Monitoring 

1. Assess for electrolyte abnormalities, seizures, vasospasms, and signs of 
neurological change. 

2. Consider repeat CT scans to monitor ongoing bleeding and other complications. 

H. Disposition 

1. Patients with hemorrhagic stroke will be admitted to the ICU or A7 Stroke Unit unless 
palliative care/end-of-life is requested by the family or patient advocate. 
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3. All other acute stroke patients, other than those patients who are admitted with 
palliative care, will be admitted to a monitored bed preferably on A7 

Monitoring of Thrombolytic Data 

1 Meetings to review thrombolytic cases are scheduled 

2 Team members include Stroke Neurology, ED Physician Champion, Stroke Program 
Manager, Stroke Coordinator, ED Manager, ED Educator, EMS, and others as 
appropriate 

3. The team reviews and discusses cases with designated follow-up to practitioners 
who were involved in the care. 

Hemorrhagic Stroke 
A. If non-traumatic hemorrhagic stroke is suspected, initial management is similar to acute 

ischemic stroke: IV access, oxygen, cardiac monitor, and labs (CB, PT/PTT), with Type & 
Screen sent on all anticoagulated patients. Physician assessment and CT head should be 
performed with the same urgency (i.e, within 20 min arrival) as non-hemorrhagic stroke 

B. Patients on anticoagulation or anti-platelet agents, see the Emergent Reversal of 
Anticoagulated Patients Protocol. 

C BP control 
1 Patients presenting with a systolic BP of 150 t0 220 mm+HG, acute lowering of 

systolic BP to 140 mmHG is safe. Goal blood pressure recommendations per Stroke 
Neurology, Neurocritical Care and or Neurosurgery service. 

D. Swallow Screen 

1. Patients should remain on strict NPO while in the ED unless they successfully pass 
the bedside swallowing screen which is completed by the nursing staff. The nursing 
staff will document the results of the screening. This should be done for all stroke 
and suspect stroke patients. 

E. Neurosurgery consultation 
1 Any surgical management, intracranial pressure monitoring, and further medication 

management will be based on neurosurgery recommendations 

f Neurocritical Care consultation 

1. Provide recommendations for care and treatment as needed. 

G. Monitoring 
1, Assess for electrolyte abnormalities, seizures, vasospasms, and signs of 

neurological change 

2. Consider repeat CT scans to monitor ongoing bleeding and other complications 

H. Disposition 
1 Patients with hemorrhagic stroke will be admitted to the ICU or A7 Stroke Unit unless 

palliative care/end-of-ife is requested by the family or patient advocate 
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2. For patients with a new hemorrhagic stroke that is felt to be of aneurysmal origin 
(i.e. subarachnoid hemorrhage [SAH]) the Neuro-interventionalist on call will be 
consulted. 
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Thrombolysis for Acute lschemic Stroke 

Purpose 
To provide a process for Thrombolysis (Tenecteplase or Alteplase) for Acute lschemic Stroke (AIS). 

Tenecteplase is the preferred thrombolytic for AIS for Munson Healthcare (MHC) facilities. However, 

since Munson Medical Center (MMC) is a Joint Commission (JC) recognized Comprehensive Stroke 

Center; it is a requirement to be able to offer Alteplase to patients who refuse Tenecteplase due to its 

current off label use. Genentech, the manufacture of both thrombolytics, has recently filed for Food and 

Drug Administration (FDA) approval of Tenecteplase for AIS and tentatively expects approval by end of 

2024. 

Procedure 
All pharmacists are responsible for understanding the steps needed to administer Tenecteplase OR 
Alteplase at the bedside. 

A. Emergency Department (ED) Procedure 

1. The ED pharmacist is alerted by an overhead burst page. If the ED pharmacist is not 
available, the Pharmacy will send a pharmacist to ED to assist. 

2. The ED pharmacist will be present during the initial patient assessment, follow the 
patient to the Computed Tomography (CT) scan if clinically indicated and work 
closely with the ED physician to begin mixing the Tenecteplase or Alteplase if the 
patient meets criteria and is consenting to treatment. 

3. ED patients will receive Alteplase administration in the ED. 

B. Inpatient Pharmacy Department Procedure 

1. Pharmacy staff will be notified of a Stroke Medical Response Team (MRT) via the 
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Thrombolysis for Acute lschemic Stroke 

Purpose 
To provide a process for Thrombolysis (Tenecteplase or Alteplase) for Acute schemic Stroke (AIS). 
Tenecteplase is the preferred thrombolytic for AIS for Munson Healthcare (MHC) facilities. However, 
since Munson Medical Center (MMC) is a Joint Commission (O) recognized Comprehensive Stroke 
Center, it is a requirement to be able to offer Alteplase to patients who refuse Tenecteplase due to its 
current off label use. Genentech, the manufacture of both thrombolytics, has recently filed for Food and 
Drug Administration (FDA) approval of Tenecteplase for AIS and tentatively expects approval by end of 
2024 

Procedure 
All pharmacists are responsible for understanding the steps needed to administer Tenecteplase 0 
Alteplase at the bedside. 

A. Emergency Department (ED) Procedure 

1 The ED pharmacist is alerted by an overhead burst page. If the ED pharmacist is not 
available, the Pharmacy will send a pharmacist to ED to assist. 

2 The ED pharmacist will be present during the initial patient assessment, follow the 
patient to the Computed Tomography (CT) scan if clinically indicated and work 
closely with the ED physician to begin mixing the Tenecteplase or Alteplase if the 
patient meets criteria and is consenting to treatment 

3. ED patients will receive Ateplase administration in the ED. 

B Inpatient pharmacy Department procedure 

1 Pharmacy staff will be notified of a Stroke Medical Response Team (MRT) via the 
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hospital paging system. 

2. The Intensive Care Unit (ICU} Pharmacist will respond to all Stroke MRTs Monday -
Friday 

3. When a pharmacist is unable to immediately respond to the bedside the pharmacist 
will communicate with the charge registered nurse (RN} to obtain pertinent patient 
information [name, weight, medical record number (MRN}] and remain in contact 
with the team until Alteplase eligibility is determined. 

4. Inpatients must be transferred to the ICU after Tenecteplase or Alteplase 
administration. The pharmacist will communicate with the ICU charge nurse to 
determine the patient's location for Tenecteplase or Alteplase preparation and 
administration. 

C. Decision to Administer 

1. The pharmacist will be directed by the medical team provider(s) during the initial 
response whether or not the patient meets criteria for Tenecteplase or Alteplase 
administration. A STAT CT of the head will be performed to rule out a hemorrhagic 
stroke, the pharmacist may follow the patient to CT if clinically indicated. If the 
patient meets criteria for Tenecteplase or Alteplase and the patient is consenting to 
treatment the pharmacist will prepare Tenecteplase or Alteplase for administration 
at the bedside as directed by the provider. 

2. Obtain the Tenecteplase or Alteplase kit from the pharmacist code blue bag. 

D. Dosing 

1. Tenecteplase 

a. 0.25mg/kg (ABW} IVPush over 5 second. Max dose of 25mg 

2. Alteplase 

E. Reconstitution 

a. Both bolus and infusion are based on patient weight; it will be very 
important for the pharmacist to verify the patient's actual body weight 
during the stroke MRT for accurate dosing. 

i. The total dose equals 0.9mg/kg (maximum dose= 90mg) 

ii. 10% of the total administered as an intravenous (IV} Push bolus 
over one minute 

iii. 90% administered as a continuous infusion over 60 minutes (i.e. 
0.09mg/kg IV push followed by 0.81 mg/kg continuous infusion 
over 60 minutes) 

1. Tenecteplase 

a. Remove the shield assembly from the supplied B-D® 10 ml syringe with 
TwinPak™ Dual Cannula Device. NOTE: Do not discard the shield 
assembly. 

b. Aseptically withdraw 1 O ml of Sterile Water for Injection, USP, from the 
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hospital paging system. 

2The intensive Care Unit (ICU) Pharmacist will respond to all Stroke MRTs Monday 
Friday 

3. When a pharmacist is unable to immediately respond to the bedside the pharmacist 
will communicate with the charge registered nurse (RN) to obtain pertinent patient 
information [name, weight, medical record number (MRN)] and remain in contact 
with the team until Alteplase eligibility is determined 

4. Inpatients must be transferred to the ICU after Tenecteplase or Alteplase 
administration. The pharmacist will communicate with the ICU charge nurse to 
determine the patient's location for Tenecteplase or Alteplase preparation and 
administration 

C Decision to Administer 
1, The pharmacist will be directed by the medical team provider(s) during the initial 

response whether or not the patient meets criteria for Tenecteplase or Alteplase 
administration. A STAT CT of the head will be performed to rule out a hemorrhagic 
stroke, the pharmacist may follow the patient to CT if clinically indicated. If the 
patient meets criteria for Tenecteplase or Alteplase and the patient is consenting to 
treatment the pharmacist will prepare Tenecteplase or Alteplase for administration 
at the bedside as directed by the provider. 

2 Obtain the Tenecteplase or Alteplase kit from the pharmacist code blue bag. 

D. Dosing 
] 1. Tenecteplase 

a. 0.25mg/kg (A8W) VPush over 5 second. Max dose of 25mg 

2. Alteplase 
a. Both bolus and infusion are based on patient weight; it will be very 

important for the pharmacist to verify the patient's actual body weight 
during the stroke ART for accurate dosing. 

The total dose equals 0.9mg/kg (maximum dose = 90mg) 

ii. 10% of the total administered as an intravenous (IV) Push bolus 
over one minute 

iii. 90% administered as a continuous infusion over 60 minutes (i.e. 
0.09mg/kg IV push followed by 0.81mg/kg continuous infusion 
over 60 minutes) 

E. Reconstitution 
1. Tenecteplase 

a. Remove the shield assembly from the supplied g.p 1p ml syringe with 
TwinPake pual Cannula Device. NOTE: Do not discard the shield 
assembly. 

b. Aseptically withdraw 10 mt of Sterile Water for Injection, USP, from the 
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supplied diluent vial using the red hub cannula syringe filling device. Only 
use the supplied Sterile Water for Injection, USP for reconstitution. 

c. Aseptically reconstitute the vial with 10 ml Sterile Water for Injection, USP 
by directing the stream into the lyophilized powder to obtain a final 
concentration of 5 mg/ml. Slight foaming upon reconstitution is not 
unusual; any large bubbles will dissipate if the product is allowed to stand 
undisturbed for several minutes. 

d. GENTLY SWIRL until contents are completely dissolved. DO NOT SHAKE. 
Solution should be colorless or pale yellow and transparent. Once the 
appropriate dose of Tenecteplase is drawn into the syringe, stand the 
shield vertically on a flat surface (with green side down) and recap the red 
tab cannula. 

e. Because Tenecteplase contains no antibacterial preservatives, 
reconstitute immediately before use. If not used immediately, refrigerate 
solution at 2-8°C (35-46°F) and use within 8 hours. DO NOT FREEZE. Final 
concentration of Tenecteplase is 5 mg/ml. 

2. Alteplase 

a. Using aseptic technique, remove the flip-caps from the Alteplase and 
Sterile Water for Injection, USP (SWFI) vials and swab with alcohol. 

b. Open the package containing the transfer device by peeling the paper label 
off, remove the protective cap from one end of the device and insert into 
the upright vial of SWFI, DO NOT INVERT, but remove the protective cap 
from the other end of the device. 

c. Position the Alteplase vial upside-down over the exposed piercing pin so 
that the center of the stopper is directly over the piercing pin and push the 
vial of Alteplase onto the piercing pin. 

d. Invert the two vials so that the Alteplase is on the bottom (upright) and 
allow the SWFI to flow into the Alteplase bottle until empty (this will take 
about two minutes). Remove the transfer device from the Alteplase and 
empty SWFI vial and GENTLY SWIRL the Alteplase (DO NOT SHAKE) until 
dissolved. 

e. Genetech Video for Dosing and Reconstitution of Alteplase 
www.activase.com/ais/dosing-and-administration/reconstituting.html 
(Video is located on the right-hand side of the website) 

f. Alteplase Waste 

i. Draw the waste from the vial first and place in purple waste 
bin. This reduces the risk of over administration. 

g. Alteplase Bolus Dose 

i. Draw the amount of the bolus dose (obtained from the chart) 
into a syringe WITHOUT FILTERING and attach the appropriate 
label or utilize the blank label in the kit. Bolus dose must be 
given immediately before the infusion, therefore prepare both at 
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supplied diluent vial using the red hub cannula syringe filling device. Only 
use the supplied Sterile Water for Injection, USP for reconstitution. 

c. Aseptically reconstitute the vial with 10 mL. Sterile Water for Injection, USP 
by directing the stream into the lyophilized powder to obtain a final 
concentration of 5 mg/mL. Slight foaming upon reconstitution is not 
unusual; any large bubbles will dissipate if the product is allowed to stand 
undisturbed for several minutes 

d. GENTLY SWIRL until contents are completely dissolved. DO NOT SHAKE 
Solution should be colorless or pale yellow and transparent. Once the 
appropriate dose of Tenecteplase is drawn into the syringe, stand the 
shield vertically on a flat surface (with green side down) and recap the red 
tab cannula 

e. Because Tenecteplase contains no antibacterial preservatives, 
reconstitute immediately before use. If not used immediately, refrigerate 
solution at 2-8C (35-46F) and use within 8 hours. DO NOT FREEZE. Final 
concentration of Tenecteplase is 5 mg/mL 

2. Alteplase 

a. Using aseptic technique, remove the flip-caps from the Alteplase and 
Sterile Water for Injection, USP (SWFI) vials and swab with alcohol 

b. Open the package containing the transfer device by peeling the paper label 
off, remove the protective cap from one end of the device and insert into 
the upright vial of SWFI, DO NOT INVERT, but remove the protective cap 
from the other end of the device 

c. Position the Alteplase vial upside-down over the exposed piercing pin so 
that the center of the stopper is directly over the piercing pin and push the 
vial of Alteplase onto the piercing pin 

d. Invert the two vials so that the Alteplase is on the bottom (upright) and 
allow the SWFl to flow into the Alteplase bottle until empty (this will take 
about two minutes). Remove the transfer device from the Alteplase and 
empty SWFI vial and GENTLY SWIRL the Alteplase (DO NOT SHAKE) until 
dissolved 

e. Genetech Video for Dosing and Reconstitution of Alteplase 
www.activase.com/ais/dosing-and-administration/reconstituting.html 
(Video is located on the right-hand side of the website) 

f Alteplase Waste 

i Draw the waste from the vial first and place in purple waste 
bin. This reduces the risk of over administration 

g. Alteplase Bolus Dose 

i. Draw the amount of the bolus dose (obtained from the chart) 
into a syringe WITHOUT FILTERING and attach the appropriate 
label or utilize the blank label in the kit. Bolus dose must be 
given immediately before the infusion, therefore prepare both at 
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the same time. 

F. NOTE: Tenecteplase and Alteplase CANNOT BE TUBED 

G. Prior to Administration 

1. Prior to administration of Tenecteplase or Alteplase a 'timeout' will occur and the 
decision to administer a thrombolytic will be confirmed with the ordering provider. 

2. Once the decision to give Alteplase has been verified the trained pharmacist, nurse 
or ED provider will begin administering the medication. 

H. Administration 

1. Tenecteplase 

a. Determine the correct dose of Tenecteplase based on patient weight. 
Tenecteplase is for IV administration only. 

b. WITHDRAW the appropriate volume of solution based on patient 
weight. The recommended total dose should not exceed 25 mg. Discard 
solution remaining in the vial. 

c. Tenecteplase is incompatible with dextrose containing solutions. When 
used together, precipitation may occur. 

d. FLUSH a dextrose-containing line with a saline-containing solution prior to 
and following administration (precipitation may occur when Tenecteplase 
is administered in an IV line containing dextrose). ADMINISTER as an IV 
BOLUS over 5 seconds. 

2. Alteplase 

a. Prime the Primary Plum set 103 inch tubing (Order no 14687-28), "blue to 
shoe" and "one drip flip" (see intranet site for educational video and one 
page tip document). Remember to open the vent for glass bottles AFTER 
filling the drip chamber. 

b. If you haven't withdrawn the bolus dose and waste from the vial (see F and 
G above), the following steps are for withdrawing from the tubing: 

i. "Scrub the hub" CLAVE secondary port (near the pumping 
chamber) using alcohol swab, attach 1 O or 20 ml syringe, and 
withdraw the calculated bolus dose. (Ensure there is no air in the 
syringe when attaching to the port). Label and hand to person 
administering bolus dose. 

ii. "Scrub the hub" CLAVE secondary port using alcohol swab, then 
attach appropriate size syringe and withdraw the calculated 
waste. Discard in purple pharmaceutical waste container. 

c. Insert tubing into the Plum 360 pump, selected Critical Care/Tele CCA, 
select Line A, and select "alteplase-Stroke". Program the calculated 
infusion dose to infuse over 1 hour. 

d. After close to an hour when the alteplase container and drip chamber are 
empty and air is just getting to the pumping chamber, attach an empty 10 
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the same time 

NOTE: Tenecteplase and Alteplase CANNOT BE TUBED 

G. Prior to Administration 

1. Prior to administration of Tenecteplase or Alteplase a 'timeout' will occur and the 
decision to administer a thrombolytic will be confirmed with the ordering provider 

2. Once the decision to give Alteplase has been verified the trained pharmacist, nurse 
or ED provider will begin administering the medication. 

H. Administration 

1 Tenecteplase 

a. Determine the correct dose of Tenecteplase based on patient weight 
Tenecteplase is for IV administration only 

b. WITHDRAW the appropriate volume of solution based on patient 
weight. The recommended total dose should not exceed 25 mg. Discard 
solution remaining in the vial. 

c. Tenecteplase is incompatible with dextrose containing solutions. When 
used together, precipitation may Occur 

d. FLUSH a dextrose- containing line with a saline-containing solution prior to 
and following administration (precipitation may occur when Tenecteplase 
is administered in an IV line containing dextrose), ADMINISTER as an IV 
BOLUS over 5 seconds. 

2. Alteplase 

a. Prime the Primary Plum set 103 inch tubing (Order no 14687-28), "blue to 
shoe" and one drip flip (see intranet site for educational video and one 
page tip document). Remember to open the vent for glass bottles AF TER 
fling the drip chamber. 

b. If you haven't withdrawn the bolus dose and waste from the vial (see F and 
G above), the following steps are for withdrawing from the tubing. 

i. Scrub the hub" CLAVE secondary port (near the pumping 
chamber) using alcohol swab, attach 10 or 20 ml syringe, and 
withdraw the calculated bolus dose. (Ensure there is no air in the 
syringe when attaching to the port). Label and hand to person 
administering bolus dose 

ii. Scrub the hub" CLAVE secondary port using alcohol swab, then 
attach appropriate size syringe and withdraw the calculated 
waste. Discard in purple pharmaceutical waste container. 

c. Insert tubing into the plum 360 pump, selected Critical Care/ Tele CCA, 
select Line A, and select "alteplase-Stroke" Program the calculated 
infusion dose to infuse over 1 hour 

d. After close to an hour when the alteplase container and drip chamber are 
empty and air is just getting to the pumping chamber, attach an empty 10 
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ml syringe to the Clave Y-site (after disinfecting). Remove spike from 
alteplase container and spike a normal saline bag. Close the vent. Squeeze 
drip chamber to fill to the fill line. 

e. Use the back-prime feature to back air into the syringe until the air is 
cleared, being careful not to collect alteplase in the syringe. 

f. Program the Plum 360 pump Line A for "maintenance IV fluid" at the same 
rate the alteplase was running, with a volume to be infused (VTBI) of 20 
ml. This will assure the patient receives the ENTIRE dose. 

I. Post Administration 

1. Pharmacist to enter focus note to document when thrombolytic was available for 
administration and when physician gave verbal order to give Tenecteplase or 
Alteplase (if known). 

2. Pharmacist to double check medication administration record (MAR) to confirm 
charting of Tenecteplase or Alteplase administration. If needed, pharmacist will 
enter the Tenecteplase or Alteplase orders chart as given after administration. 

3. Complete the "Tenecteplase or Alteplase replacement and usage form" attached to 
the box and return to the pharmacy buyer. 

J. Unused Doses 

1. If Tenecteplase or Alteplase is mixed and not administered for any reason send to 
the Pharmacy Buyer for reimbursement and crediting (syringe, IVPB and/or vial 
along with all tubing and boxes, completed 'Tenecteplase or Alteplase replacement 
and usage form"). 
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ml syringe to the Clave Y-site (after disinfecting). Remove spike from 
alteplase container and spike a normal saline bag. Close the vent. Squeeze 
drip chamber to fill to the fill line. 

e. Use the back-prime feature to back air into the syringe until the air is 
cleared, being careful not to collect alteplase in the syringe. 

f Program the Plum 360 pump Line A for maintenance IV fluid" at the same 
rate the alteplase was running, with a volume to be infused (VTBl) of 20 
mt This will assure the patient receives the ENTIRE dose 

Post Administration 

1. Pharmacist to enter focus note to document when thrombolytic was available for 
administration and when physician gave verbal order to give Tenecteplase or 
Alteplase (if known). 

2. Pharmacist to double check medication administration record (MAR) to confirm 
charting of Tenecteplase or Alteplase administration. If needed, pharmacist will 
enter the Tenecteplase or Alteplase orders chart as given after administration. 

3. Complete the "Tenecteplase or Alteplase replacement and usage form" attached to 
the box and return to the pharmacy buyer 

J. Unused Doses 

1. f Tenecteplase or Alteplase is mixed and not administered for any reason send to 
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along with all tubing and boxes, completed Tenecteplase or Alteplase replacement 
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Reference Text: 
Diabetic Ketoacidosis (DKA); Adult 

This power plan is intended for use in individuals 22 years of age and up. It may also be used in 

individuals 18-21 years of age if care will not be primarily directed by a pediatric hospitalist (i.e. 
community hospital admissions1 ICU-level care). 

Last updated: 4/3/2024 

I. DKA TREATMENT SUMMARY - QUICK REFERENCE 

Initial fluid & 

electrolyte 

management 

Maintenance fluids 

& electrolytes + 

Initial Management 

• Fluid resuscitation 

• Electrolyte replacement 

Acidosis Treatment 

• Two-bag method 

• Continuous insulin infusion 

Transition to Subcutaneous Insulin 

• Requires 2-hr overlap with IV insulin 

• Upon DKA resolution 

• Resumption of diet 

1 Apr2024 

Reference Text: 
Diabetic Ketoacidosis (0KA); Adult 

his power plan is intended for use in individuals 22 years of age and up. It may also be used in 
individuals 18-21 years of age if care will not be primarily directed by a pediatric hospitalist (i.e. 
community hospital admissions, ICU-level care). 

Last updated: 4/3/2024 

I, DKA TREATMENT SUMMARY -- QUICK REFERENCE 

Initial fluid & 
electrolyte 

management 

[nitial Management 
Fluid resuscitation 
Electrolyte replacement 

Maintenance fluids 
& electrolytes + Acidosis Treatment 

Two-bag method 
Continuous insulin infusion 

Transition to Subcutaneous Insulin 
Requires 2-hr overlap with IV insulin 
Upon DKA resolution 
Resumption of diet 
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I 

IF 

IF 

IF 

IF 

IF 

Quick Reference for Nursing 
I ('\ ...., 

I QlH BG I 

... Default rate (no bolus, no titration) Infuse at 0.1 unit/kg/hr 
I ... BG 71-99 mg/dL I -PAUSE INSULIN-

Check BG Q15min until >100. To resume insulin, STANDARD 

... BG s 70 mg/dL or symptomatic 
HYPOglycemia 

I ... Patient has persistent or recurrent 
HYPOglycemia 

... BG does NOT decrease by ~100 mg/dL 
within the first two hours 

I ... Potassium< 3.3 mmol/L 

2 

ensure Bag 2 is running at full rate 
-PAUSE INSULIN-
Follow hypoglycemia protocol. To resume 
insulin, ensure Bag 2 is running at full rate 
-CALL PROVIDER-
May consider decreasing insulin rate to 0.05 
unit/kg/hr 
-CALL PROVIDER-
May consider increasing insulin rate to 0.15 
unit/kg/hr 

I -PAUSE INSULIN & CALL PROVIDER-
Replace potassium per DKA electrolyte 
replacement protocol 

Q4H BMP+ 

Mg+ Phos 

BG >250 250 0 (zero) 250 
--

BG 150-250 125 125 250 

BG< 150 0 (zero) 250 250 
FLUID RESTRICTED 

BG >250 125 0 (zero) 125 
BG 150-250 75 125 200 

BG< 150 0 (zero) 250 250 

< 3.3 Total dose: 80 mEq over minimum of 4 hours, AND 
1. PAUSE insulin 
2. Call provider to discuss before resuming 

3.3 - 3.5 Total dose: 60 mEq over minimum of 3 hours 

3.6- 3.9 Total dose: 40 mEg over minimum of 2 hours 
4- 5.2 Total dose: 20 mEg over minimum of 1 hour 

> 5.5 Call ~rovider 
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010 +0.45% ± 
20 mEq/LKCL 

0.9% NaCl or 
0.45% NaCl ± 
20 mEq/L KCL 

Call provider 

Total dose; 60 mte over minimum of 3 hours 
40 mfc over minimum of 2 hours 

Total 20 mEq over minimum of 1 hour 

Total dose; 80 mEq over minimum of 4 hours, AND 
1. PAUSE insulin 
2. Call provider to discuss before resuming 

DKA Bag 2 
Blood glucose DKA Bag I rate 4pee TOTAL rate w uextrose rate 
(mg/dt) (mt/hr) (mt/hr) (mt/hr) 

STANDARD 
BG >250 250 0(zero 250 
8G 150-250 125 125 250 
8G <150 0 (zero) 250 250 

FLUID RESTRICTED 
8G >250 125 0[zero) 125 
8G 150-250 75 125 200 
BG <150 250 250 

Potassium Level Parenteral (as potassium chloride [vPB) 
(mmol/L 

»5.5 

3.3-3.5 
3.6-3.9 
4-5.2 

O 
_awso 

Quick Reference for Nursing 

Ir .BG 71-99 mg/dt 
...Default rate [no bolus, no titration 

If Potassium « 3.3 mmot/L 

If _Patient has persistent or recurrent 
HYPOglycemia 

-PAUSE INSULIN­ 
Check BG Q15min until >100. To resume insulin, 

al ~...%.._]"ooirnmi atfat rote 
Ir 8Gg70 mg/dt or symptomatic PAUSE INSULIN 

HYPOglycemia follow hypoglycemia protocol. To resume 
insulin, ensure Bag 2is running at full rate 
-CALL PROVIDER­ 
May consider decreasing insulin rate to 0.05 

[unit/kg/hr 
Ir BG does NOT decrease by 2100 mg/dt -CALL PROVIDER­ 

within the first two hours May consider increasing insulin rate to 0.15 
unit/kg/h 
-PAUSE INSULIN & CALL PROVIDER­ 
Replace potassium per D#KA electrolyte 
replacement protocol 

04H BMP+ 
Mg+Phos 

Pius magnesium 
phos replacement 

2 Apr 2024 



II. DKA TREATMENT DETAILS 

A. INITIAL FLUID MANAGEMENT: 

3 

20 ml/kg total fluid bolus 

(option for 10 ml/kg in certain 
patients) 

Lactated Ringer's 

(preferred in most cases) 

-OR-

0.9% NaCl 

8. INITIAL ELECTROLYTE REPLACEMENT: 

Serum potassium 
mmol/L 

Serum potassium 
mmol/L 

C. IV INSULIN INFUSION 

Clinical Scenario 

Replacement before 
insulin therapy not 

required 

Replacement before 
insulin therapy 

RECOMMENDED 

Action Required 

Follow DKA electrolyte 
replacement protocol 

when indicated 

Follow DKA electrolyte 
replacement protocol 

- ... Default rate (no bolus, no titration) Infuse at 0.1 unit/Whr 
IF ... BG 71-99 mg/dL -PAUSE INSULIN-

Check BG Q15min until >100. To resume insulin, 
ensure Bag 2 is running at full rate 

IF ... BG s 70 mg/dL or symptomatic -PAUSE INSULIN-
HYPOglycemia Follow hypoglycemia protocol. To resume 

insulin, ensure Bag 2 is running at full rate 
IF ... Patient has persistent or recurrent -CALL PROVIDER-

HYPOglycemia May consider decreasing insulin rate to 0.05 
unit/kg/hr 

IF ... BG does NOT decrease by 100 mg/dL -CALL PROVIDER-
within the first two hours May consider increasing insulin rate to 0.15 

unit/kg/hr 
IF ... Potassium< 3.3 mmol/L -PAUSE INSULIN & CALL PROVIDER-

Replace potassium per OKA electrolyte 
replacement protocol 

Apr2024 

II. OKA TREATMENT DETAILS 
A. INITIAL FLUID MANAGEMENT: 

20 mL/kg total fluid bolus 
(option for 10 mt/lg in certain 

patients) 

Lactated Ringer's 
(preferred in most cases] 

-OR­ 

0.9% NaCl 

B. INITIAL ELECTROLYTE REPLACEMENT: 

Serum potassium 
mmol/L 

Serum potassium 
mmol/L 

C. IV INSULIN INFUSION 

Replacement before 
insulin therapy not 

required 

Replacement before 
insulin therapy 

RECOMMENDED 

Follow DKA electrolyte 
replacement protocol 

when indicated 

Follow DKA electrolyte 
replacement protocol 

3 

...Default rate [no bolus, no titration 
...BG 71.-99 mg/dL 

_..BG <70 mg/di or symptomatic 
HYPOglycemia 

Patient has persistent or recurrent 
HYPOglycemia 

BG does NOT decrease by 100 mg/di 
within the first two hours 

.Potassium < 3.3 mmol/L 

infuse at 0.1 unit/kg/hr 
-PAUSE INSULIN­ 
Cheek BG Q15min until >100. To resume insulin, 
ensure Bog 2 is running at full rate 
-PAUSE INSULIN­ 
follow hypoglycemia protocol. To resume 
insulin, ensure ?ls runnir at f rote 
-CALL PROVIDER­ 
May consider decreasing insulin rate to 0.05 
um g/hr 
-CALL PROVIDER­ 
May consider increasing insulin rate to 0.15 
unit/kg/hr 
-PAUSE INSULIN & CALL PROVIDER­ 
Replace potassium per DA electrolyte 

ement protocol 
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D. TWO-BAG MAINTENANCE FLUIDS: 

OKA Bag 1 and OKA Bag 2 w/Oextrose are connected to two different IV pumps and connected to 

each other via Y-site to be administered through one IV line. 

Provider to order bag 1 and bag 2 at same time as insulin drip, according to initial electrolytes: 

DKA Bag 1 

Initial potassium / 
\ 

K• 5 5.3 mmol/L ~ ---.. 

K• >5.3 mmol/L ~ ---.. 

Corrected Na• 

~135 mmol/L 

Corrected Na• 

< 135 mmol/L 

Corrected Na• 

~135 mmol/L 

Corrected Na• 

< 135 mmol/L 

---+ 

---+ 

---+ 

---+ 

Corrected serum sodium =Na+ 0.016*(b/ood glucose - 100) 

DKA Bag 2 w/ Dextrose 

Initial potassium / 
\ 

K• 5 5.3 mmol/L ---+ 
D10-0.45% NaCl 

+ KCI 20mEq/L IV SOLN* 

K• >5.3 mmol/L ---+ D10-0.45% NaCl IV SOLN 

0.45% NaCl + KCI 

20mEq/L IV SOLN 

0.9% NaCl + KCI 

20mEq/L IV SOLN 

0.45% NaCl IV SOLN 

0.9% NaCl IV SOLN 

*Solution requires compounding by pharmacy. If pharmacy unavailable to compound, may 

utilize D10/0.45 NaCl with electrolyte replacement per protocol. 

Bag 1 & 2 titration 

1. Standard rate 

DKA Bag 1 rate 
DKA Bag2 

TOTAL rate Functional 
Blood glucose (mg/dl) w/Dextrose 

(ml/hr) 
rate (ml/hr) 

(ml/hr) Dextrose 

BG >250 250 0 250 0% 

BG 150-250 125 125 
I 

250 
I 

5% 

BG< 150 0 250 250 10% 

4 Apr2024 

D. TWO-BAG MAINTENANCE FLUIDS: 
0KA Bag 1 and DKA Bag 2 w/Dextrose are connected to two different IV pumps and connected to 
each other via Y-site to be administered through one V line. 
Provider to order bag 1 and bag 2 at same time as insulin drip, according to initial electrolytes: 

DKA Bag 1 

rs»mow " 

Corrected Na 
<13mmol/l 

K»5.3mmol/L • 

Corrected Na 
2135 mmot/t 

Corrected Na 
«135 mmol/L 

Corrected Na 
2135 mmo/t 

• 0.45% NaCl + KC 
20m£a/L IN SOLN 

0.9% NI +KI 
20mt@/L IN SOLN 

0.45% Na(I IV SOLN 

0.9% NaCl IV SOUN 

Corrected serum sodium = Na +0.016(blood glucose - 100) 

DKA Bag 2 w/ Dextrose 

g.3mmol/t 010-0.45% NaCl 
+Kc 2om£a/L IN SOLN 

»5.3mmol/I 010-0.45% Na IN SOLN 

solution requires compounding by pharmacy. If pharmacy unavailable to compound, may 
utilize D10/0.45 NaCl with electrolyte replacement per protocol. 

DKA Bae 
w/Dex 
rate (m 

0KA Bag Irate 
(mt/hr) Blood glucose (mg/dt) 

Bag1&2 titration 
1. Standard rate 

• •• ",,., ' "" 0 

� 

BG 150-250 125 125 250 5% 

8G <150 0 

4 Apr 2024 



2. Fluid restriction 

DKA Bag 1 rate 
DKA Bag2 

TOTAlrate Functional 
Blood glucose (mg/dl) w/Dextrose 

(ml/hr) 
rate (ml/hr) 

(ml/hr) Dextrose 

BG >250 125 0 125 0% 

BG 150-250 75 125 I 200 I 6.25% 

BG< 150 0 250 250 10% 

E. ONGOING ELECTROLYTE REPLACEMENT (SEE APPENDIX 1) 
1. Nurse to order and replace per OKA Electrolyte Replacement Protocol using the Nursing -

OKA Electrolyte Replacement care set. If patient not eligible for replacement protocol, 
provider to order all electrolyte replacement. 

F. TRANSITION TO SUBCUTANEOUS INSULIN 

1. Patients will be transitioned from IV insulin to long-acting subcutaneous (basal) insulin 

when ALL of the following criteria are met: 

a. pH> 7.3 

b. Anion gap < 12 

c. Serum bicarbonate > 15 

d. Blood glucose < 200 

e. Beta-hydroxybutyrate < 5 or trending down 

f. Patient is tolerating PO and ready to resume full diet 

2. Nurse to call provider when criteria are met to help facilitate transition to next step in 

DKA management. 

3. Continue insulin infusion and IV fluids for TWO hours after administration of 
subcutaneous long-acting (basal) insulin. 

Ill. DKA TREATMENT RATIONALE 

5 

A. Definitions 
1. Diabetic ketoacidosis (DKA): An acute metabolic complication of diabetes. DKA is 

characterized by metabolic acidosis and ketone body derangements (e.g., ketosis) 

resulting from a profound or absolute lack of insulin in the body. Though hyperglycemia 

is usually associated with DKA, a minority of patients with DKA will have euglycemia 

(normal blood glucose). 

2. Two-bag system: An approach to DKA management that uses two maintenance fluid 

solutions (one WITH and one withOUT dextrose), allowing insulin to run at a set rate. In 

clinical trials, the two-bag system has led to faster DKA resolution, less hypoglycemia, 

and faster anion gap closure compared to conventional (i.e., methods with insulin 

titration) approaches. 

Apr2024 

2. Fluid restriction 

0 

DKA Bag 1 rate DKA Bag 2 TOTAL rate Functional Blood glucose (mg/dt) w/Dextrose (mt/hr) rate (mug/er) 
(mt/hr) Dextrose 

> 

BG 150-250 75 125 200 6.25% 
. 

BG <150 0 250 250 10% 

E. QNGOING ELECTROLYTE REPLACEMENT (SEE APPENDIX1] 
1.Nurse to order and replace per DKA Electrolyte Replacement Protocol using the Nursing 
DA Electrolyte Replacement care set. If patient not eligible for replacement protocol, 
provider to order all electrolyte replacement. 

F, TRANSITION TO SUBCUTANEOUS INSULIN 
1. Patients will be transitioned from Iv insulin to long-acting subcutaneous (basal] insulin 

when ALL of the following criteria are met: 
a. pH>7.3 
b. Aniongap < 12 
c. Serum bicarbonate > 15 
d. Blood glucose < 200 
e. Beta-hydroxybutyrate < Sor trending down 
f Patient is tolerating PO and ready to resume full diet 

2. Nurse to call provider when criteria are met to help facilitate transition to next step in 
DKA management. 

3. Continue insulin infusion and Iv fluids foe Two hours after administration of 
subcutaneous long-acting (basal) insulin. 

Ill. DKA TREATMENT RATIONALE 
A. Definitions 

1. Diabetic ketoacidosis (DKA An acute metabolic complication of diabetes. DKA is 
characterized by metabolic acidosis and ketone body derangements (e.g., ketosis] 
resulting from a profound or absolute lack of insulin in the body. Though hyperglycemia 
is usually associated with DKA, a minority of patients with DKA will have euglycemia 
(normal blood glucose) 

2. Two-bag system; An approach to DKA management that uses two maintenance fluid 
solutions (one WITH and one withouT dextrose), allowing insulin to run at a set rate. In 
clinical trials, the two-bag system has led to faster pKA resolution, less hypoglycemia, 
and faster anion gap closure compared to conventional (ie., methods with insulin 
titration) approaches. 

Apr 2024 



Table 1. Common diagnostic criteria for DKA. Adapted from Diabetes Care. 2009;32(7):1335-1343. 

Glucose (mg/dL}* >250 >250 >250 
Arterial pH 7.3 to 7.25 7.24 to 7 <7 
Serum bicarbonate (mEq/L} 18 to 15 15 to 10 <10 
Urine ketones Positive Positive Positive 
beta hydroxybutyrate (mmol/L) 3to4 4to 8 >8 

>10 >12 >12 
Alert Alert/drowsy Stupor/coma 

*Blood glucose may be normal in patients with euglycemic OKA. 

6 

B. Initial fluid & electrolyte management 

1. Fluid resuscitation: Patients with DKA frequently present with significant dehydration 

from GI losses and decreased oral intake. Many of these patients will require IV fluids 

prior to insulin initiation. 

a. Aggressive fluid resuscitation with 0.9% NaCl may cause renal tubular acidosis. 

In prospective clinical trials, this has been shown to cause or worsen acidemia 

and hyperkalemia, leading to increased incidence of AKI and need for renal 
replacement therapy.1

-4 

b. The use of a balanced crystalloid such as Lactated Ringer's (LR) solution may be 

preferred for DKA management. Prospective clinical data show that use of 

balanced crystal/oids lead to faster time to OKA resolution and faster time to IV 
insulin discontinuation compared to 0.9% NaCl.5,6 

c. Despite theoretical concerns, LR is NOT contraindicated in hyperkalemia, acute 
renal failure, or lactic acidosis, and is indeed preferred over 0.9% NaCl in these 

settings. 

d. Relevant contraindications to LR may include elevated intracranial pressure, 

metformin-associated lactic acidosis, overt liver failure, and severe 

hypercalcemia. 

2. Electrolyte replacement: Correction of electrolyte derangements, especially 

hypokalemia, is recommended prior to the initiation of insulin. Since insulin therapy will 

decrease potassium further, the cutoffs for potassium replacement are higher in DKA 

compared to other diseases. Serum potassium levels< 3.3 mmoVL should be repleted 

before insulin is started. See Appendix 1 for more information. 

C. IV insulin infusion 

1. IV insulin is required to correct the underlying pH abnormalities in DKA. Insulin 

secondarily lowers blood glucose when elevated. 

2. As opposed to a one-bag system, the two-bag system for OKA treatment does NOT 

require insulin titration. Boluses of IV insulin are NOT recommended with the two-bag 

system. 

Apr2024 

Table 1. Common diagnostic criteria for DKA. Adapted from Diabetes Care. 2009,32(7):1335-1343. 
0KA - - ~ 

Mild Moderate Severe 
Glucose [mg/dt) >250 >250 >250 
Arterial pt 7.3107.25 724t07 <7 
Serum bicarbonate (mEq/L) 18 t0 15 15 to10 <10 
Urine ketones Positive Positive Positive 
beta hydroxybutyrate (mmot/L] 3to4 4to8 »8 
Anion gap >10 >12 >12 
Mental Status Alert Alert/drowsy Stupor/coma 

Blood glucose may be normal in patients with euglycemic DKA. 

B. Initial fluid & electrolyte management 
1. fluid resuscitation; Patients with DKA frequently present with significant dehydration 

from Gt losses and decreased oral intake. Many of these patients will require v fluids 
prior to insulin initiation 

a. Aggressive fluid resuscitation with 0.9% NaCl may cause renal tubular acidosis. 
In prospective clinical trials, this has been shown to cause or worsen acidemia 
and hyperkalemia, leading to increased incidence of AKl and need for renal 
replacement therap," 

b. The use of a balanced crystalloid such as Lactated Ringer's (LR) solution may be 
preferred for DKA management. Prospective clinical data show that use of 
balanced crystalloids lead to faster time to DA resolution and faster time to [V 
insulin discontinuation compared to 0,9¥ Nacy58 

c. Despite theoretical concerns, LR is NOT contraindicated in hyperkalemia, acute 
renal failure, or lactic acidosis, and is indeed preferred over 0.9% NaCl in these 
settings 

d. Relevant contraindications to LR may include elevated intracranial pressure, 
metformin-associated lactic acidosis, overt liver failure, and severe 
hypercalcemia. 

2. Electrolyte replacement; Correction of electrolyte derangements, especially 
hypokalemia, is recommended prior to the initiation of insulin. Since insulin therapy will 
decrease potassium further, the Cutoffs for potassium replacement are higher in DKA 
compared to other diseases. Serum potassium levels <3.3 mmol/t should be repleted 
before insulin is started. See Appendix 1 for more information 

C. IV insulin infusion 
1. IVinsulin is required to correct the underlying pH abnormalities in DKA. Insulin 

secondarily lowers blood glucose when elevated. 
2. As opposed to a one-bag system, the two-bag system for DA treatment does NOT 

require insulin titration. Boluses of IV insulin are NOT recommended with the two-bag 
system. 

6 Apr 2024 
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D. Two-bag maintenance fluids 

1. Treatment of DKA with the two-bag system has been tested in prospective, randomized 
clinical trials in adults.7

•
8 Pertinent findings include: 

a. Faster normalization of blood pH 
b. Faster closure of the anion gap 

c. Fewer instances of significant hypoglycemia 
d. Less IV insulin administered in total 

e. No increase in length of hospital stay 
2. Standard nomenclature will be adopted throughout MHC for the naming of Bag 1 and 

Bag 2 on labels and smart pump infusion devices: 
a. Bag 1: "DKA Bag 1" 

b. Bag 2: "DKA Bag 2 w/Dextrose" 

3. OKA Bag 1 and OKA Bag 2 w/Oextrose are connected to two different IV pumps & 
connected to each other via Y-site, to be administered through one IV line. 

4. There are four (4) options for DKA Bag 1. The choice between these four options is 

dependent on: 
a. Initial serum potassium, and 

b. Corrected serum sodium 
5. There are two (2) options for DKA Bag 2 w/Dextrose. The choice between the two may 

be dependent on either initial or subsequent serum potassium levels. 

6. Maintenance fluid titration: 
a. Standard: the total, combined rate of DKA Bag 1 and DKA Bag 2 w/Dextrose is 

always equal to 250ml/hr. The specific rates of Bag 1 or Bag 2 will be titrated by 
nursing per hourly glucose measurement. 

b. Fluid restriction: the total, combined rate of DKA Bag 1 and DKA Bag 2 
w/Dextrose is NOT constant. The specific rates of Bag 1 or Bag 2 will vary 
between 125 and 250 ml/hr and will be titrated by nursing per hourly glucose 

measurement. 
E. Ongoing electrolyte replacement 

1. Prompt recognition and treatment of evolving hypokalemia and other electrolyte 
derangements is crucial in DKA management, as patients frequently present with 

electrolyte depletion and insulin therapy may have dramatic effects on serum 
electrolyte balance. 

2. Electrolytes will be supplemented throughout the treatment window by the nursing­

driven by the DKA Electrolyte Replacement Protocol and monitored with Q4H BMP 
laboratory measurement. 

3. See Appendix 1 for the OKA Electrolyte Replacement Protocol 

F. Transition to subcutaneous insulin 

1. Biochemical markers: DKA resolution is marked by normalization of blood pH, anion gap, 
and blood glucose. 

2. Symptoms: Nausea, vomiting, and pertinent GI symptoms from presentation are 
resolved. Patients are able to tolerate meals. 
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D. Two-bag maintenance fluids 
1. Treatment of DKA with the two-bag system has been tested in prospective, randomized 

clinical trials in adults.7•8 Pertinent findings include: 
a. Faster normalization of blood pH 
b. Faster closure of the anion gap 
c. Fewer instances of significant hypoglycemia 
d. Less IV insulin administered in total 
e. No increase in length of hospital stay 

2. Standard nomenclature will be adopted throughout MHC for the naming of Bag 1 and 
Bag 2 on labels and smart pump infusion devices: 

a. Bag 1: "DKA Bag 1" 
b. Bag 2: "DKA Bag 2 w/Dextrose" 

3. OKA Bag 1 and OKA Bag 2 w/Dextrose are connected to two different IV pumps & 
connected to each other via Y-site, to be administered through one IV line. 

4. There are four (4) options for DKA Bag 1. The choice between these four options is 
dependent on: 

a. Initial serum potassium, and 
b. Corrected serum sodium 

5. There are two (2) options for DKA Bag 2 w/Dextrose. The choice between the two may 
be dependent on either initial or subsequent serum potassium levels. 

6. Maintenance fluid titration: 
a. Standard: the total, combined rate of DKA Bag 1 and DKA Bag 2 w/Dextrose is 

always equal to 250ml/hr. The specific rates of Bag 1 or Bag 2 will be titrated by 
nursing per hourly glucose measurement. 

b. Fluid restriction: the total, combined rate of DKA Bag 1 and DKA Bag 2 
w/Dextrose is NOT constant. The specific rates of Bag 1 or Bag 2 will vary 
between 125 and 250 ml/hr and will be titrated by nursing per hourly glucose 
measurement. 

E. Ongoing electrolyte replacement 
1. Prompt recognition and treatment of evolving hypokalemia and other electrolyte 

derangements is crucial in DKA management, as patients frequently present with 
electrolyte depletion and insulin therapy may have dramatic effects on serum 
electrolyte balance. 

2. Electrolytes will be supplemented throughout the treatment window by the nursing­ 
driven by the DKA Electrolyte Replacement Protocol and monitored with Q4H BMP 
laboratory measurement. 

3. See Appendix 1 for the OKA Electrolyte Replacement Protocol 
F. Transition to subcutaneous insulin 

1. Biochemical markers: DKA resolution is marked by normalization of blood pH, anion gap, 
and blood glucose. 

2. Symptoms: Nausea, vomiting, and pertinent GI symptoms from presentation are 
resolved. Patients are able to tolerate meals. 
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3. Transition to SQ insulin: To prevent relapse, insulin therapy MUST continue after the 

acute treatment phase. Continue insulin infusion and IV fluids for TWO hours after 

administration of subcutaneous long-acting (basal) insulin. 
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APPENDIX 1: DKA ELECTROLYTE REPLACEMENT PROTOCOL 

Purpose 
To provide a plan for replacing potassium, magnesium, and phosphorus during the acute management 
of diabetic ketoacidosis in adults. 

Criteria for use* 
1. Patients must be monitored by continuous telemetry 
2. To be used exclusively within the Adult DKA PowerPlan subsequent to a provider order 
3. To be discontinued at the time of IV insulin discontinuation 
4. Serum creatinine is~ 2.5 mg/dL and patient not on renal replacement therapy 

*If patient not eligible for replacement protocol, provider to order all electrolyte replacement. 

Process and Product Selection 
1. Nurse to order electrolyte replacement in PowerChart based on potassium, magnesium, or 

phosphate protocol below. 
a. PowerChart search term: "Nursing - DKA Electrolyte Replacement" 
b. Ordering provider: "Nurse, per protocol" 

2. Nurse to discontinue electrolyte replacement protocol when IV insulin is discontinued 
3. Parenteral product selection will be guided by site formulary, availability, and MHC system 

electrolyte policies: 
a. MHC High-Alert Medications Policy 
b. Parenteral Potassium Supplementation Policy- Adult 

4. Enteral administration is preferred where indicated 

Monitoring 

9 

1. Scheduled BMP will be ordered for all patients every 4 hours 
2. Nursing to order additional serum potassium levels as directed in Potassium Replacement 

Protocol 
3. Replace electrolytes based only on appropriate serum measurements. To be an appropriate 

measurement, the lab draw must meet the following criteria: 
a. Lab NOT drawn during IV replacement of the electrolyte (electrolytes contained in 

maintenance IV fluids do not count) 
b. Lab drawn at least 60 minutes after administration of the electrolyte replacement, 

including oral (PO) replacement 

--

Labs drawn in this timeframe are 

NOT appropriate to use for 

replacement 

--------+ 
l.....__-.,---____,/ l__J ' ---.-

Duration of infusion ii-1::bfi 
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3. To be discontinued at the time of IV insulin discontinuation 
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Process and Product Selection 
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a. MHC High-Alert Medications Policy 
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Monitoring 

1. Scheduled BMP will be ordered for all patients every 4 hours 
2. Nursing to order additional serum potassium levels as directed in Potassium Replacement 

Protocol 
3. Replace electrolytes based only on appropriate serum measurements. To be an appropriate 

measurement, the lab draw must meet the following criteria: 
a. Lab NOT drawn during IV replacement of the electrolyte (electrolytes contained in 

maintenance IV fluids do not count) 
b. Lab drawn at least 60 minutes after administration of the electrolyte replacement, 

including oral (PO) replacement 

Labs drawn in this timeframe are 
NOT appropriate to use for 

replacement 

9 

-- IV ELECTROLYTE 

Duration of infusion 

is sass 

60 mins 
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Potassium Replacement Protocol 
Replacement rate: 10 mEq/hr. If patient is monitored via continuous telemetry AND has a condition that 
requires more rapid supplementation, the administration rate shall not exceed 20 mEq/hr. 

Potassium Enteral Parenteral (as potassium chloride IVPB} When to recheck level 
Level 
(mmol/L} 
< 3.3 Use IVPB replacement Total dose: 80 mEq over minimum of 4 hours, AND At next appropriate 

time until K >3.3 

I 1. PAUSE insulin mmol/L (see graphic I 
2. Call provider to discuss before resuming above) 

3.3-3.5 Use IVPB replacement Total dose: 60 mEq over minimum of 3 hours 

3.6-3.9 40 mEq PO/NG x 1 Total dose: 40 mEq over minimum of 2 hours 
dose 

Do not give both PO and IV replacement 
Do not give both PO 

I 

and IV replacement 
4-5.2 20 mEq PO/NG x 1 Total dose: 20 mEq over minimum of 1 hour 

dose 
Do not give both PO and IV replacement 

Do not give both PO 
and IV replacement 

>5.5 Call provider 

Magnesium Replacement Protocol 
Replacement rate: 1 gram/hour 

At next appropriate 
time after replacement 
has finished (see 
graphic above) 

At next appropriate 
time after replacement 
has finished (see 
graphic above) 

At next appropriate 
time after replacement 
has finished (see 
graphic above) 

Magnesium Level Parenteral (as magnesium sulfate When to recheck level 
(mg/dL} IVPB} 
~ 1.5 

1.6-1.9 

Total dose: 4 grams over minimum of 
4 hours 

Total dose: 2 grams over minimum of 
2 hours 

Phosphate Replacement Protocol 
Replacement rate: 15 mmol over 1 hour 

At next appropriate time after replacement has 
finished (see graphic above) 

At next appropriate time after replacement has 
finished (see graphic above) 

Phosphorus Enteral Parenteral (as sodium phosphate IVPB}* When to recheck level 
Level 
(mg/dL} 
< 1.5 

1.5- 1.9 

K-Phos Neutral 2 tabs 15 mmol x3 doses 
q2hrx3 

I 
K-Phos Neutral 2 tabs 1 15 mmol x2 doses 
q2hrx2 

*Solution requires compounding by pharmacy. 

10 

Owner: Pharmacy 
Reviewed: 4/2024 
Reference attached to: DKA IV Glucose Management order 

At next appropriate time after 
replacement has finished 

I 
At next appropriate time after 
replacement has finished 
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time after replacement 
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qraphic above) 

3.6-3.9 40 mEa PO/NG 1 Total dose; 40 mEa over minimum of 2 hours At next appropriate 
dose time after replacement 

Do not give both PO and IN replacement has finished (see 
Do not give both PO graphic above) 
and IV replacement 

4-5.2 20 mE0 PO/NG 1 Total dose; 20 mEq over minimum of 1 hour At next appropriate 
dose time after replacement 

Do not give both Pp and IN replacement has finished (see 
Do not give both PO graphic above) 
and IV replacement 

>5.5 Call provider 

Magnesium Replacement Protocol 
Replacement rate: 1 gram/hour 

Magnesium Level Parenteral {as magnesium sulfate When to recheck level 
(mg/dt) IVPB) 
$1.5 Total dose; 4 grams over minimum of At next appropriate time after replacement has 

4 hours finished (see graphic above) 
1.6-1.9 Total dose; 2 grams over minimum of At next appropriate time after replacement has 

2hours finished (see graphic above 

Phosphate Replacement Protocol 
eplacement rate; 15 mmol over 1 hour 

Phosphorus Enteral Parenteral (as sodium phosphate 1VP8j When to recheck level 
Level 
(mg/dt 
< l.S KPhos Neutral 2 tabs 15 mmol x3 doses 

n2hr 3 
At next appropriate tire after 
replacement has finished 

K-Phos Neutral 2 tabs 15 mmo/ x2 doses 
a2hr 

Solution requires compounding by pharmacy. 
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Massive Transfusion Protocol 

Purpose 
To provide a process in the case of a massive transfusion. 

Policy 
Indications 

A. Massive blood loss and profound hemorrhagic/hypovolemic shock. 

B. Triggers: 

1. Greater than 6 units packed red blood cells (PRBC) transfused within 2 hours. 

2. Hemodynamically unstable patient with identified or suspected coagulopathy of 
trauma or disseminated intravascular coagulopathy (DIC) 

3. Any time at the discretion of the trauma surgeon/ intensivist. 

4. Assessment of blood consumption (ABC) score of greater than or equal to 3 (total 
possible score 4) 

a. Penetrating mechanism (no= 0; yes= 1) 

b. Emergency department (ED) systolic blood pressure less than 90 mmHg 
(no= 0; yes= 1) 

c. ED heart rate greater than 120 bpm (no= 0; yes= 1) 

d. Positive Ultrasound FAST Exam (no= 0; yes= 1) 

5. Trauma patient who requires more than 1 liter crystalloid to maintain systolic blood 
pressure greater than 90mmHg. 
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To provide a process in the case of a massive transfusion 
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A. Massive blood loss and profound hemorrhagic/hypovolemic shock 

B. Triggers: 

1 Greater than 6 units packed red blood cells (PRBC) transfused within 2 hours 

2. Hemodynamically unstable patient with identified or suspected coagulopathy of 
trauma or disseminated intr@vascular coagulopathy (DIC) 

3. Any time at the discretion of the trauma surgeon / intensivist 
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possible score 4) 

a. Penetrating mechanism (no= 0; yes= 1) 

b. Emergency department (ED) systolic blood pressure less than 90 mmHg 
(no= 0; yes= 1) 

c. ED heart rate greater than 120 bpm (no= 0; yes=1) 

d. Positive Ultrasound FAST Exam (no= 0, yes= 1) 

5. Trauma patient who requires more than 1 liter crystalloid to maintain systolic blood 
pressure greater than 90mm+Hg. 
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Responsible Parties 
A. Team leaders: depending on area in hospital 

1. Trauma surgeon (trauma bay, operating room (OR), intensive care unit (ICU)) 

2. lntensivist (in ICU when trauma surgeon unavailable). 

3. ED physician (in ED when trauma surgeon unavailable) 

4. Anesthesiologist (in OR or Post Anesthesia Care Unit (PACU)) 

5. Trauma advanced practice provider (APP) 

6. Obstetrician (OB) 

7. Sound hospitalist 

B. Clinical pathologist 

C. Lab blood bank/ laboratory personnel 

D. Pharmacy 

E. Nursing supervisor/ charge nurse 

F. Clinical team: 

1. Trauma physician assistant (PA)/nurse practitioner (NP) 

2. ED registered nurse (RN)/paramedic 

3. ICU RN 

4. OR RN 

5. ED Technician / ICU technician / OR technician 

G. Vascular Access 

Procedure 
A. Initiation of the massive transfusion protocol (MTP): 

1. Trauma surgeon, intensivist, ED physician, trauma APP, anesthesiologist, Sound 
hospitalist, or OB initiate MTP. 

a. Staff member call switchboard to page out MTP overhead and to all 
responsible parties. 

b. Staff member enter order for Massive Transfusion in Gerner 

i. Initiate Lab - every 30 minutes immediately 

c. Blood bank and lab supervisor notified (by switchboard) of MTP initiation. 

d. Nursing/house supervisor to come to area if needed. 

e. Blood bank will notify clinical pathologist of MTP initiation 

f. Maintain communication with blood bank during the initiation and 
maintenance of MTP. 
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g. Consider the use of tranexamic acid (TXA) on patients greater than 18yrs 
old, initial 1 g dose over 10 minutes and then a second 1 g dose over the 
next 8 hours. **MUST BE USED WITHIN 3 HOURS OF INITIAL INJURY, 
IDEALLY less than 1 HOUR 

h. Communicate with pharmacy the need for anticoagulation reversal agents. 

2. Clinical pathologist or designee: 

a. Supervises procurement of lab tests. 

b. Tracks the use and available supply of blood and blood products. 

c. Advises the clinical team on the use of blood, blood products, and 
procoagulants 

d. Use of products based on lab results and available reserves. 

3. Lab: confirm patient identification (ID) and medical record number (MR#) (actual or 
John Doe) 

a. Initial testing 

i. Type and cross (GTAB) 

ii. STAT coagulation profile: Prothrombin time (PT), partial 
thromboplastin time (PTT), fibrinogen, hemoglobin (HGB), 
platelet count 

iii. Basic metabolic panel (BMP), arterial blood gas (ABG), and 
lactate. 

b. Massive transfusion serial lab process. 

4. Blood bank: 

i. Repeat labs every 30 minutes until discontinued by clinical team. 

ii. Include complete blood count (CBC), PT /PTT, fibrinogen, lactate, 
BMP, and ionized calcium. 

a. Prepares and releases 

i. First of five uncrossmatched PRBCs - a-negative or a-positive 
as indicated 

ii. 5 more units uncrossmatched, a-negative or a-positive PRBC as 
indicated (unless type specific available). 

iii. 5 single units of plasma 

iv. 5 units platelets 

b. Delivers the first trauma pack to the location of the MTP 

c. Prepares fresh frozen plasma (FFP) to stay 5 single units 
ahead. 

d. Prepares platelets to stay 5 units ahead. 

e. Ships components at temperatures appropriate for the product being 
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g. Consider the use of tranexamic acid (TXA) on patients greater than 18yrs 
old, initial 1g dose over 10 minutes and then a second 1g dose over the 
next 8 hours. MUST BE USED WITHIN 3 HOURS OF INITIAL INJURY, 
IDEALLY less than 1 HOUR 

h. Communicate with pharmacy the need for anticoagulation reversal agents 

2 Clinical pathologist or designee: 

a. Supervises procurement of lab tests 

b. Tracks the use and available supply of blood and blood products 

c. Advises the clinical team on the use of blood, blood products, and 
procoagulants 

d. Use of products based on lab results and available reserves 

3. Lab: confirm patient identification (ID) and medical record number (MR#) (actual or 
John Doe) 

a. Initial testing 

i. Type and cross (GTAB) 

ii. STAT coagulation profile: Prothrombin time (PT), partial 
thromboplastin time (pr fibrinogen, hemoglobin (HGB), 
platelet count 

iii. Basic metabolic panel (8MP), arterial blood gas (ABG), and 
lactate 

b. Massive transfusion serial lab process. 

i. Repeat labs every 30 minutes until discontinued by clinical team 

ii. Include complete blood count (CBC) pT/pTT fbrinogen, lactate, 
BMP and ionized calcium. 

4. Blood bank: 

a. Prepares and releases 

i. First of five uncrossmatched PRBS - 0-negative or O-positive 
as indicated 

ii. 5more units uncrossmatched, O-negative or O-positive PRBC as 
indicated (unless type specific available) 

iii. 5 single units of plasma 

iv. 5units platelets 

b. Delivers the first trauma pack to the location of the MTP 

c. Prepares fresh frozen plasma (FFP) to stay 5 single units 
ahead 

d. Prepares platelets to stay 5 units ahead 

e. Ships components at temperatures appropriate for the product being 
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delivered. This should prevent inappropriate temperature storage of a 
blood product, such as refrigeration of platelets. 

f. Prepares trauma packs (see attached schedule). Trauma packs should be 
ready to be delivered every 20 minutes. 

g. Updates to appropriate type-specific or crossmatched components once 
available. 

h. Tracks results of labs as they become available. 

i. Communicates with clinical pathologist and designated clinical team 
leader (usually the trauma surgeon, anesthesiologist, or intensivist 
depending on clinical area). 

j. Access and maintenance of services: 

i. Notifies blood center and requests urgent delivery as needed. 

ii. Communicates status of reserves to clinical pathologist. 

5. ED RN/paramedic and ICU RN respond to all MTPs 

a. Maternity Unit: ED Brings Belmont and Maternity provides the MTP Cart 

b. ED MTP: ICU brings the Belmont only (not the MTP cart) 

c. All Other Units: ICU Brings MTP Cart and Belmont. ED also brings Belmont 
for backup. 

Vascular Access ensure patient has large bore IV (unless physician inserting Cordis) 

B. Maintenance of MTP: 

1. Charge nurse/Patient Care Coordinator: 

a. Checks for accuracy of specimens and verification of patient identity. 

b. Expedites transfer of patient within the institution. 

c. Expedites transfer of lab specimens in timely fashion. 

d. Communicates with and assists clinical team to maintain accuracy and 
timeliness. 

2. Clinical team: 

a. Draws, labels and maintains serial labs every 30 minutes during MTP or 
until discontinued by team leader (see heading Ill, below). 

b. Transfuses shipped trauma packs at regular intervals as needed 

c. Documents Input/Output (1/0) and medication administration record 
(MAR) during MTP. 

d. Accompany the patient to the OR or ICU. 

e. Remain with the patient until the MTP is terminated. 

3. Team leader: 

a. Ensures timeliness of serial blood draws. 
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delivered. This should prevent inappropriate temperature storage of a 
blood product, such as refrigeration of platelets 

f. Prepares trauma packs (see attached schedule). Trauma packs should be 
ready to be delivered every 20 minutes. 

g. Updates to appropriate type specific or crossmatched components once 
available 

h. Tracks results of labs as they become available 

Communicates with clinical pathologist and designated clinical team 
leader (usually the trauma surgeon, anesthesiologist, or intensivist 
depending on clinical area) 

j. Access and maintenance of services. 

i. Notifies blood center and requests urgent delivery as needed. 

ii. Communicates status of reserves to clinical pathologist 

5. EDRN/paramedic and ICU RN respond to all MTpg 

a. Maternity Unit: ED Brings Belmont and Maternity provides the MTP Cart 

b. EDMTP: ICU brings the Belmont only (not the MTP cart) 

c. AII Other Units: ICU Brings MTP Cart and Belmont. ED also brings Belmont 
for backup 

6. Vascular Access ensure patient has large bore IV (unless physician inserting Cordis) 

B. Maintenance of MTP 

1 Charge nurse/Patient Care Coordinator 

a. Checks for accuracy of specimens and verification of patient identity 

b. Expedites transfer of patient within the institution 

c. Expedites transfer of lab specimens in timely fashion 

d. Communicates with and assists clinical team to maintain accuracy and 
timeliness. 

2. Clinical team 

a. Draws, labels and maintains serial labs every 30 minutes during MTP or 
until discontinued by team leader (see heading Ill, below). 

b. Transfuses shipped trauma packs at regular intervals as needed 

c. Documents Input/Output (/O) and medication administration record 
(MAR) during MTP 

d. Accompany the patient to the OR or ICU 

e. Remain with the patient until the MTP is terminated 

3. Team leader: 

a. Ensures timeliness of serial blood draws 
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b. Ensures timeliness of transfusions. 

c. Supervises clinical team during the maintenance of MTP. 

d. Designates alternate team leader when appropriate (e.g.: trauma surgeon 
designates anesthesiologist when operating). 

e. Communicates with clinical pathologist regarding trend of lab results and 
transfusion needs. 

i. Laboratory goals: 

1. HGB 8-10 g/dl during the resuscitation and in the first 
24 hours post stabilization. After 24 hour period of 
stabilization the HGB may be reduced to 7 g/dl if not 
actively bleeding. 

2. Platelet count greater than 100,000 during 
resuscitation and in the first 24 hours post 
stabilization. After the 24 hour period of stabilization 
the goal is a platelet count greater than 50,000. 

3. Coagulation testing goals: INR less than 2.0 and PTT 
less than 55 seconds. INR of 1.8 may be needed in TBI 
patients. 

4. Fibrinogen greater than 150 mg/dl. 

f. Terminates MTP (See heading Ill) 

Clinical pathologist or designee: 

a. Monitors coagulation and lab results 

b. Advises team leader and clinical team of need for other blood components 
or specific alterations in transfusion needs (e.g. cryoprecipitate) 

c. Notifies team leader of critical shortages in blood supply. 

C. Termination of MTP: 

1. Determined by team leader when either of the following are achieved 

a. Achievement of endpoints of resuscitation ("stabilization"). 

i. Normalization of vital signs, including temperature. 

ii. Normalization or improvement of coagulation parameters. 

iii. Termination of bleeding/exsanguination. 

b. Failure or Futility. 

2. Call 55555 for switchboard to announce termination of MTP overhead. 

3. Maintenance of hematologic function: 

a. Serial hematologic assessments (CBC, PT/INR, PTT) every 6 hours for 24 
hours, then twice daily (BID) or as needed. 

b. Do not transfuse if there is no evidence of bleeding 
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b. Ensures timeliness of transfusions. 

c. Supervises clinical team during the maintenance of MTP 

d. Designates alternate team leader when appropriate (e.g.: trauma surgeon 
designates anesthesiologist when operating) 

e. Communicates with clinical pathologist regarding trend of lab results and 
transfusion needs 

Laboratory goals: 

1. HGB8-10 g/dL during the resuscitation and in the first 
24 hours post stabilization, After 24 hour period of 
stabilization the HGB may be reduced to 7 g/dL if not 
actively bleeding 

2. Platelet count greater than 100,000 during 
resuscitation and in the first 24 hours post 
stabilization. After the 24 hour period of stabilization 
the goal is a platelet count greater than 50,000 

3. Coagulation testing goals: INR less than 2.0 and PTT 
less than 55 seconds. INR of 1.B may be needed in TBI 
patients. 

4. Fibrinogen greater than 150 mg/dL 

f Terminates MTP (See heading in) 

4. Clinical pathologist or designee: 

a. Monitors coagulation and lab results 

b. Advises team leader and clinical team of need for other blood components 
or specific alterations in transfusion needs (e.g. cry0precipitate) 

c. Notifies team leader of critical shortages in blood supply. 

C Termination of Tp 

1. Determined by team leader when either of the following are achieved 

a. Achievement of endpoints of resuscitation ('stabilization') 

Normalization of vital signs, including temperature 

ii, Normalization or improvement of coagulation parameters. 

iii. Termination of bleeding/exsanguination. 

b. Failure or Futility. 

2 Call 55555 for switchboard to announce termination of MTp overhead. 

3. Maintenance of hematologic function 

a. Serial hematologic assessments (CBC, PT/INRPTT) every 6 hours for 24 
hours, then twice daily (BID) or as needed 

b. Do not transfuse if there is no evidence of bleeding 
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c. Transfuse FFP if there is evidence of oozing until INR less than 2.0. 

d. Transfuse platelets if platelets less than 50 k/dl. 

e. Transfuse red blood cells (RBC) to maintain HGB 8-10 g/dl in first 24 
hours post stabilization; transfuse for IIIm] less than 7 g/dl after 24 hours 
(restrictive transfusion trigger) unless evidence of new bleeding. 

f. Transfuse cryoprecipitate if fibrinogen less than 150 g/dl. 

D. Review of case and debriefing: 

1. What went well. 

2. What did not. 

3. Product wasted. 

E. *If rotational thromboelastometry (ROTEM) is available, the following cut-points for 
transfusion triggers may also be used: 

1. Plasma for CT exTEM greater than 100 seconds and/or CT inTEM greater than 230 
seconds. 

2. Cryoprecipitate (fibrinogen concentrate) and/or plasma for MCF fibTEM less than 8 
mm. 

3. Platelets for MCF exTEMless than 45 mm and MCF fibTEM greater than 1 O mm. 

4. Anti-fibrinolytics for ML exTEM greater than 15 percent. 

Document ID: 038.P003 

Attachments 

~ ED SteQ:QY-step instructions for using the Massive Transfusion Protocol Edits.doc 

~ !:.2£R.~C..l!~fl_B~.§>ponse to Pr99~.£! 

~ MTP schedule.docx 

~ ~leP..l?.Y.§!.~ instructions f9r MTP in ICU 2019.pp.f 
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• Transfuse Frp if there is evidence of oozing until INR less than 2.0 

d. Transfuse platelets if platelets less than 50 k/dL. 

e. Transfuse red blood cells (RBC) to maintain HGB 8-10 g/dL in first 24 
hours post stabilization; transfuse forEe less than 7 g/dt after 24 hours 
(restrictive transfusion trigger) unless evidence of new bleeding. 

f Transfuse cryoprecipitate if fbinogen less than 150 g/dlL 

D. Review of case and debriefing 

1. What went well 

2 What did not 

3. Product wasted 

E. If rotational thromboelastometry (ROTEM) is available, the following cut-points for 
transfusion triggers may also be used: 

1. Plasma for CT exTEM greater than 100 seconds and/or CT inTEM greater than 230 
seconds. 

2. Cryoprecipitate (fibrinogen concentrate) and/or plasma for MCF bTEM less than 8 
mm 

3. Platelets for MCF exTEMless than 45 mm and MCF (bTEM greater than 10 mm 

4. Anti-fibrinolytics for ML exTEM greater than 15 percent. 

Document ID: 038.P003 

Attachments 

@ED Step-by step instructions for using the Massive Transfusion Protocol Edits.doc 

« Expected Response to Product 

@MTP schedule.docx 

« step by step instructions for MTP in 1CU 2019.pdf 
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LAB GEN: Patient Identification for Laboratory Specimen 
Collection 

Purpose 
To provide accurate identification of patients, eliminating related medical errors and patient 

harm. Identification (ID) of the patient is an on-going process that begins when the patient enters the 

hospital and continues throughout the patient's stay. To maintain and facilitate patient care and safety 

and to ensure accurate and reproducible laboratory results, the labeling of laboratory samples will be 

consistently completed at the point of care. 

Definition 
1. Point of Care: within close proximity of the draw site; meaning at the patient's bedside or 

similar area (i.e. next to the drawing chair). 

Policy 
A. Patients are identified by two (2) identifiers at the point of care. All samples are adequately 

and permanently labeled immediately upon collection at the point of care. 

Identification Guidelines 
A. Two aspects of patient ID must be verified prior to specimen collection: 

1. Inpatients (includes Emergency Room {ER) patients) 
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LAB GEN: Patient Identification for Laboratory Specimen 
Collection 

Purpose 
To provide accurate identification of patients, eliminating related medical errors and patient 
harm. Identification (ID) of the patient is an on-going process that begins when the patient enters the 
hospital and continues throughout the patient's stay. To maintain and facilitate patient care and safety 
and to ensure accurate and reproducible laboratory results, the labeling of laboratory samples will be 
consistently completed at the point of care 

Definition 
1. Point of Care: within close proximity of the draw site; meaning at the patient's bedside or 

similar area (i.e. next to the drawing chair) 

Policy 
A. Patients are identified by two (2) identifiers at the point of care. All samples are adequately 

and permanently labeled immediately upon collection at the point of care. 

Identification Guidelines 
A. Two aspects of patient ID must be verified prior to specimen collection. 

1 Inpatients (includes Emergency Room (ER) patients) 
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a. Scan the patient's ID band located on the patients' wrist or ankle with the 
PDA system. Ask the patient to state their legal name (First & Last) and 
date of birth (DOB). Compare their response to the information on the PDA 
system & patient ID band. 

b. If the PDA system is unavailable compare Sunquest label or chart sticker 
to the patient ID band located on the patients' wrist or ankle. Ask the 
patient to state their legal name (First & Last) and DOB. Compare their 
response to the information on the Sunquest label or chart sticker & 
patient ID band. 

c. Note: For patients who are unable to verbalize two aspects of ID, verify ID 
with a caregiver or family member whenever practical. 

2. Outpatients 

a. Ask patient to state the following information: 

i. Name: (First and Last legal )?? 

ii. DOB 

b. Verify this information with that on all paperwork provided including the 
lab requisition(s). 

Labeling Guidelines 
A. Immediately upon collection all samples must be permanently labeled with two patient­

specific identifiers: 

1. Affix a sunquest label, chart sticker, or hand write full legal name and second unique 
ID number (medical record #). If the medical record # is unknown or is not available, 
acceptable 2nd identifiers are the patient's DOB, account number, office chart 
number, social security number. 

2. Affix labels vertically down blood tubes and horizontally across other collection 
containers. 

B. If second label is required, the first permanent label may be covered but not removed. Double 
check full name and date of birth when applying second label. 

C. Samples must be labeled in the patient's presence. Do not move samples or allow patient to 
leave the area before labeling the samples. 

Pretransfusion Specimen Labeling Guidelines 
A. Immediately upon collection pretransfusion blood specimens are labeled at the time of 

specimen collection in the presence of the patient with: 

1. Patient's first and last name 

2. Unique identification number (medical record #) 

3. Date and time of collection 

4. Initials of individual collecting the specimen if not Sunquest label 

LAB GEN: Patient Identification for Laboratory Specimen Collection. Retrieved 3/4/2026. Official copy at 
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a. Scan the patient's ID band located on the patients' wrist or ankle with the 
ppA system. Ask the patient to state their legal name (First &Last) and 
date of birth (00B). Compare their response to the information on the PDA 
system & patient ID band 

b. Ifthe DA system is unavailable compare Sunquest label or chart sticker 
to the patient ID band located on the patients' wrist or ankle. Ask the 
patient to state their legal name (First &Last) and DOB. Compare their 
response to the information on the Sunquest label or chart sticker & 
patient ID band. 

c. Note: For patients who are unable to verbalize two aspects of ID, verify ID 
with a caregiver or farnily member whenever practical 

2. Outpatients 

a. Ask patient to state the following information 

Name: (First and Last legal )7? 
Ii DOB 

b. Verify this information with that on all paperwork provided including the 
lab requisition(s) 

Labeling Guidelines 
A. Immediately upon cri;,c11on all sampi must be permanently labeled with two patient­ 

specific ientfe 

1. Affix a sunquest label, chart sticker, or hand write full legal name and second unique 
ID number (medical record #). If the medical record # is unknown or is not available, 
acceptable 2nd identifiers are the patient's DOB, account number, office chart 
number, social security number 

2 Affix labels vertically down blood tubes and horizontally across other collection 
containers 

B. If second label is required, the first permanent label may be covered but not removed. Double 
check full name and date of birth when applying second label 

C Samples must be labeled in the patient's presence. Do not move samples or allow patient to 
leave the area before labeling the samples. 

Pretransfusion Specimen Labeling Guidelines 
A. Immediately upon collection pretransfusion blood specimens are labeled at the time of 

specimen collection in the presence of the patient with 

1. Patient's first and last name 

2.Unique identification number (medical record #) 

3. Date and time of collection 

4. Initials of individual collecting the specimen if not Sunquest label 
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B. Sunquest Label, Chart Label, or hand labeled with black or blue ink is acceptable for labeling 
pretransfusion specimens. 

C. Pretransfusion blood specimen collectors are recorded in the laboratory information system. 
All phlebotomists have a Tech ID code unique to employee. For non-laboratory staff 
collections, initials of collector are recorded in the laboratory information system as a 
comment. 

Additional Information on Specimen Container(s) when 
Applicable 

A. Specimen Source (such as cultures) 

B. Collection Duration {12 or 24 hours for timed urine specimens) 

C. Collection Time for Serial Draws {30 minutes, 1 hour, 2 hours, 3 hour) 

D. Tube Number in Order of Draw {#1, #2, #3 for spinal fluid tubes) 

E. Preservative Added (acetic acid preservative added to a 24-hour urine container) 

Glass Slides 
A. Glass slides must be labeled with the patient name. A second identifier is preferred, but the 

name only is acceptable. 
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B. Sunquest Label, Chart Label, or hand labeled with black or blue ink is acceptable for labeling 
pretransfusion specimens. 

¢ peetransfusion blood specimen collectors are recorded in the laboratory information system, 
All phlebotomists have a Tech ID code unique to employee. For non-laboratory staff 
collections, initials of collector are recorded in the laboratory information system as a 
comment. 

Additional Information on Specimen Container(s) when 
Applicable 

A. Specimen Source (such as cultures) 

B. Collection Duration (12 or 24 hours for timed urine specimens) 

C. Collection Time for Serial Draws (30 minutes, 1 hour, 2 hours, 3 hour) 

D. Tube Number in Order of Draw (#1,#2, #3 for spinal fluid tubes) 

E Preservative Added (acetic acid preservative added to a 24-hour urine container) 

Glass Slides 
A. Glass slides must be labeled with the patient name. A second identifier is preferred, but the 

name only is acceptable 

Approval Signatures 
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Peripheral nerve stimulation 

{~\ 

MUNSON ,...,,.,,., ~--.., 

Peripheral narva stimulation 
Revised: February 21, 2025 

D Introduction 

Peripheral nerve stimulation ass ses nerve impulse transmission at the neuromuscular junction ti 
certain !oiteletal muscles to monitor the d,!Ph ti neuromuscular blodcade in patients who are 
remlv!ng neuromuscular blocklng drugs.Ill Neuromuscular bloddng drugs produce paialysls to help 
synchronize breathing and mechanical ventilation in patients with severe lung injury; treat severe 
muscle !ll)ilsms in pa"ueuts Ylith seizures, tetanus, or a drug overdose; and manage increased 
lntracranlal pressure In padet its with head lnjur1es.lil l1l 
A peripheral nerve stimulator (PNS) helps evaluate the level of neuromuscular blockade and 
detsmine the lowest therapeutic: dose of the neuromUSQllar blodcing drug nece ry to produce 
para1ys1s,lil A PNS worlcs b'f !otlmulatfng a peripheral nerve with a serfes of brief eleclrlc.al pulses to 
produce a muscle response or twiteh. 

The train-of-four (TOF} method is the most common PNS method for monitoring neuromuscular 
blod<ade.~ In this method, a PNS delivers a series of four ~lecb k:al Impulses to a partlailar 
peripheral nerve, and the proditi0,1er then evaluams the muscle's response to the nerve 
stimulation. The mast ammon and recommended location for the test is the ulnar nerve Site, but 
you can also use the facial or posterior tibial nerves.Ii! Four muscle twitdles OCD1r in response to 
the PNS indicates that less than 75% of the ,,.. tj CO.s are blodted. Three twitdles oca.ir when 
about 75% ti the rec:eptgrs are blocked. One or two twttmes correspond to about 80% to 90% 
neuromuscular blod<ade.lil ij] Titration of the neuromusc:ular blocking drug ensures that each 
series of four E:Ject !-..!I Impulses produces one or two muscle twitches. The absence of twitches, 
whktl may Indicate that 100% of the re- *1 ~ are blodced, eimeeds the desired level of 
neuromuscular blod<ade.lil 

□ Equipment 

• Alcohol pads 
• Faclllty-approV'ed disinfectant 
• Gloves 
• PNS 
• PUise mclrneter and probe 
• Elecbodt! gel patdles 
• Two leadwlres 
• Vltal signs monllllr1ng equipment 
• OpUonal: arterial blood gas analy§ supplles, battery, cllppers, other pe1'S1011al 1,11ob:dlve 

equipment 

□ Preparation of Equipment 

Peripheral nerve stimulation 

·» MUNSON 
Peripheral nerve stimulation 
Revised: February 24, 2025 

ll Introduction 
Peripheral nerve stimulation as nerve impulse transmission at the neuromuscular junction of 
certain skeletal muscles t monitor the depth of neuromuscular blockade in patients who are 
receiving neuromuscular blocking drugs. Al Neuromuscular blocking drugs produce paralysis to help 
synchronize breathing and mechanical ventilation in patierts with severe lung injury; treat severe 
musde spasms in patients with seizures, tetanus, or a drug overdose; and manage increased 
Intracranlal pre ssure In patients with head hnjurlee.Al 
A peripheral nerve stimulator (PNS) helps evaluate the level f' neuromuscular blockade and 
determine the lowest therapeutic dose of the neuromuscular blooding drug necessary to produce 
paralysis, ~A PNS works by stimulating a peripheral nerve with a serfes of brief electrical pulses to 
produce a musde response or twitch. 

The train--of-four (TOF) method is the mast common PNS method for monitoring neuromuscular 
blodode. In ts method, a PNS delivers a series of four electrical impulses to a particular 
peripheral nerve, and the practitioner then evaluates the muscle's response to the nerve 
stimulation. The mast common and recommended location for the test is the ulnar nerve site, but 
you can also use the facial or posterior tibial nerves,A Four muscle twitches occur in response to 
the PNS indicates that less than 75% of the receptors are blocked. Three twitches occur when 
about 75% of the receptors are blocked. One or two twitches correspond to about 80% t 90% 
neuromuscular blodaae.Al Al Teton of the neuromuscular blocking drug ensures that eat 
seres of four ele trical Impulses produces one or two muscle twitches. The absence of twitches, 
which may Indicate that 100% f the receptors are blacked, exceeds the desired level of 
neuromuscular blockade.hl 
I Equipment 

+ Alcohol pads 
+ Facdtty-approved disinfectant 
+ Gloves 

pus 
+ Pulse cdmeter and probe 

Electrode gel patches 
Two leadwires 

Vital signs monitoring equlprent 
Optional: arterial blood gas analysis supplies, battery, clippers, other personal protective 
equipment 

I Preparation of Equipment 



In~ all equipment and supplles. If a product Is expired, Is defedlve, or has compromised 
Integrity, remove It from patient use, label It as expired or defective, and report the explraUon or 
defect as dlrecll!d by your faclllty. 
D Implementation 

• Yerlfy the prac:Woner's order. 
• Gather and pn!1)8re the re a~,1guipme11t and supplies. 
• Felform hand hygiene.Iii lil lzl fil l.2l lJW 
• Q>nflrm the paUent's lden.!ttv 1151ng at least two patient ldentlflers.illl 
• Pnwlde pr1vacy.lllJ[iillli] ll5.I 
• Explaln the procedure ID the patient and family (1f appropriate) aa:onllng ID their lndlvldual 

axnmunlcatbl and !earning needs to lnaease their under.itandlng, allay their fellm, and 
enhance a,oper.!ltton.llil 

• Raise the bed tD waist level before~rmlng care to prevent GNeglver bade str.Jln.ilzl 
• Felform hand hygiene.Iii Iii lzl Iii Iii IJgJ 
• Select a site for elecbode placement that Is accesslble and wltllout edema, wounds, 

mtheters, or dressings to ensure optimum placement for condudfng stlmulatlng a,nent;, 1he 
preferred monl1Dr1ng sl2 ls the ulnar nerve, but If this sl2 Isn't accessfble, you may use 
another slte.[iil 

• If the patient has excessive hair at an electrode plaoement !Ifie, remove the hair with dippers 
ta Improve ekctnJde contact with the sldn.111 

• Ass the patient's oxygen saturation level using pulse oximetry, vital lligns, and 
neurovascular slatLls to obtain baseline data far /alJet" a,mparison. 

Pa ra.1111111 ulnar nerve llllmulallon 

• Use an alcohol pad to dean the electrode plaamei it sltls on the patlel it's arm and then 
allow the sib!s 1D dry to improw ele bode amtaa with the sldn. 

• Place the patient's arm in a relaxed position with the palm up so that the ulnar nerve is easily 

• Place one ~ecb ode over the ulnar nerve at the amse m the wrist and the other eledrode 
0.4" to 0,8'" (1 ID 2 cm} ~ parallel ID the asrpi ulnaris tendon (as shown below}, to 
ensure ulnar nene stimulalion. 

Inspect all equipment and supplies. If a product ls expired, ls defective, ar has compromised 
lntagrtty, remove tt from patient use, label ft as expired or defective, and report the expiration or 
defect as directed by your facility. 
l implementation 

Mertfy the pradttloner's order, 
Gather and prepare the nea •'y equipment and supplies. 
+ Perform hand hygiene.l£.2821 
• contemn te pare' gg?' lg east two parent sen±mer. 
Pride pc.iii ii 
+ Explain the procedure to the patient and family Qf appropriate) according to their Individual 

~ZL;"twwn ·owewno 
+ Ralse the bed to waist level before performing care to prevent caregiver back strain. l 
Ptrm hand hygiene.fl$z.9 i 
Select a sle for eieirode placement that ls acae dble and without edema, wounds, 

catheters, or dr sings to ensure optirum placement for conducting stdrukabhng csrrent. The 
preferred monltoring sttr is the ulnar nerve, but f this slte isn't acne stble, you may use 
another see. I8 

+ If the patient has ex lve hair at an le rode placement site, remove the hair wth dippers 
to improve electrode contact with the st, le 

As the patient's oxygen saturation level using pulse oimetry, vital signs, and 
neurowascular status ta obtain ba: line dat for later corr,guarison, 

Performing ulnar nerve tin lntion 

• Use an alcohol pad to dean the lectrode placement sttes on the patient's arm and then 
allow the sites to dry to improve le drode contact with the skin, 
Pace the patient's arm in a relaxed position with the pair up so that the ulnar nerve is easily 

Me a,gr 
Place one ele trode aver the ulnar nerve at the c of the wrist and the other electrode 

04" to 0.8(1to02cm) away parallel tu the carpi ulnaris tendon (as shown below), to 
ensure ulnar nerve stimulation. 



• Atlac:h the leadwlres to the PNS. 
• Conned: the black lead (negative) to the elecbcdl! nearest the wrtst and the red lead 

(postdve) 1D the ele bode on the foreann. 
• Tllm on the PNS and choose a low amplitude (commonly 10 to 20 mA). H/gheraJmN1tcan 

overstlmulam the nerve and result In rhythmic ne,w .IJrlng.lil 
• Press the TDF button to lnltlate the four Impulses. Note thumb adductlons or twitches that 

the stimuladon produces and munt them whlle llghdy feellng for twitches. Don't caunt finger 
movement caused by muscle sUmulatlon. 

• Tum off the PNS . 
• IWfbrm hand hyglene.lillillzllillil[ig] 

Para. 11111111 fac'lal nmve stlmulatlon 

• Use an ala>hol pad to dean the electrode placeml!I it sites on the patient's face and then 
allow the s111!5 to dry to lmJ)l'O'l'e tle.il..Je contact with the skin. 

• Place one ~tdl ode near the outer canthus of the eye and the other elec:trode 0,8" (2 cm) 
below so that It's level wlltl the tragus of the ear (as shown below) to ensure fadal newe 
stJmulatJon. 

• Atlac:h the leadwlres to the PNS. 
• Conned: the black lead (negative) to the elecbcdl! nearest the tragus and the red lead 

(positive) 1D the ele II ode Mar the ou!B' canthus of the eye, 
• Tum on the PNS and choose a low amplitude (commonly 10 to 20 mA), Higher a1rrent can 

overstlmulam the nerve and result In rhythmic ne,ve .IJrlng.lil 

+ Attach the leadwires to the PNS 
• Connect the black lead (negative) to the kt trode nearest the wrist and the red lead 

(postttvee) to the eletrode on the fon rm. 
+ Tum on the PNS and choose a low amplltude (commonly 10 to 20 mA). Higher crrent can 

overstimulate the nerve and result in rhythmic nerve frig.l 
+ Press the TOF button to Inldate the four imnpuls Nate thumb adductions or twitches that 

the stimulation produces and count therm while lightly fe Hing for twitches. Don't count finger 
movement caused by muscle stimulation. 

Tum off the PNS. 
Perform hand hygiene562£'9i 

Performing facial nerve stimulation 

Llse an alcohol pad to dean the letrode placement sites on the patient's face and then 
allow the sites to dry to improve ke drode contact with the skin. 

+ Piece one eit trode near the outer canthus of the eye and the other ele tode 0.8" (2 cm) 
below sa that It's level with the tragus af the ear (as shown beicw) to ensure fatal nerve 
stimulation. 

Attach the leadwires to the PNS. 
+ Connect the black lead (negative) to the eke trode nearest the tragus and the red lead 

(positive) to the le trode near the outer canthus of the eye. 
+ Turn on the PNS and choose a low amplitude (commonly 10 to 20 mA). Higher current can 

overstimulate the nerve and result hn rhythmic nerve firing. 



• Press the TOF button to ln'IUat:e the four Impulses. Note eyebn>w twitches that the 
stfmulaUon produces and count them whlle llghUy feellng for twitches. 

• 1\Jm off the PNS. 
• Ferform hand hygiene.Iii Iii lzl Iii Iii [igJ 

Para. 1nt111 pwte.-tar ttblal ....-.nt stlmulatlon 

• Use an ala>hol pad to dean the electrode plaamei it sites on the patiel It's foot and then 
allow the s111!5 to dry to Improve ele tnxi: c:ontaa with the skin. 

• Place one dec.b ode o.a• (2 an) behind the media I malleolus and the otfler eledrode o.sw (2 
an) above the first ~lec.b ode (as shown below) ID ensure postB1ot' tibial nerve stlmu/allon, 

• AUach the leaclwires to the PNS. 
• Conned: the black lead (negative) to the elecbod" behind the medial malleolus and the red 

lead (positive) to the elec.b ode above the first. 
• Tum on the PNS and choose a low amplitude (commonly 10 to 20 mA). Hlgheranrentcan 

overstlmulatB the nerve and result In rhythmic nerve llrlng.lil 
• Press the TOF button to initiate the four impulses. Note planlar flexion of the great toe and 

munt the number of twitx:hes that the stimulation produces. 
• Tum off the PNS. 
• Ferform hand hyglene.lillillzllillil[ig] 

Establlshlng supnmulmal sttmulatlon 

• To determine the baseline amplitude setting for a patient who hasn't received neuromusa1lar 
blcdcade, set the amplltude to 5 mA and press the TCF butlxln to Initiate the stfmulus.lil 

• Note the number of twitches produced. 
• Increase the amplibJde by 5 mA at a time until TOF stimulation produces four muscle 

lwitx:hes. Tbis s1l!p esfablishes the amount of anrent ID use for peripheral nerve stimulation 
and enflarrms the reliability of testing.Iii 

Press the TOF button to In/bate the four imnpuks «. Nate eyebrow titches that the 
stimulation produces and cunt them while Ilghtty feeling for twitches, 

+ Tum off the PNS. a 

+ Perform hand hygiene5l62£'9 1i0 
Performing posterior tibial nerve stimulation 

Use an alcohol pad to dean the le trode placement sites on the patient's foot and then 
allow the sltes to dry to improve #e trode contact with the skdn. 

+ Place one ele irode 0.8 (2cn) behind the medla malleolus and the other electrode 0.8 (2 
cm) above the first el irode (as shown below) to ensure posterior tblal nerve stimulation, 

+ Attach the leadwires to the PNS. 
• Connet the black lead (negative) to the eke trode behind the medial malke plus and the red 

lead (positive) to the electrode above the first 
Turn on the PNS and choose a law amplttude (commonly 10 to 20 mA). Higher current can 

overstimulate the nerve and result #n rhythmic nerve firing.h 
Press the TOF button to initiate the four impulses. Nate plantar fleion of the greet toe and 
count the number of twitches that the stimulation produces, 

Tum off the PNs, 
Ptarm hand hygiene.5z'9i - ,..,_ 5 • 

To determine the bx line amplitude setting for a patient who hasn't received neuromuscular 
blockade, set the amplitude to 5 mA4 and press the TOF button to Initiate the stimulus.l 

+ Nate the number of twitches produced. 
Increase the amplitude by 5 mA at a time until TOF stirnuletion produces four musde 

twitches. This step establishes the amount of current to use for peripheral nerve stimulation 
and enhances the reliablllty of te sting.A 



• Once TOF stimulation produces four muscle twitches, increase the amplitude by 5 mA to 
confirm this response level 

o If there is no increase in the intensity of the twitches, then the supramaximal 
stimulation is the level at which four vigorous twitches were observed. 

o If there is an increase in the intensity of the twitches, continue to increase by 5 mA 
until no increase in the intensity of the twitches is seen. Once there is no increase in 
intensity of the the twitches, then then supramaximal stimulation is the level at which 
four vigorous twitches were observed.ll1 

Establishing TOF after neuromuscular blockade 

• Determine the TOF 10 to 15 minutes after a bolus dose or any change in neuromuscular 
blocker administration to assess the level of neuromuscular blockade. 1 

• If no twitches occur, troubleshoot the equipment @ place the battery, check lead 
connections, or replace electrodes, as necessary).lll Next, increase the stimulating current 
and then retest another nerve. If no response occurs, check the neuromuscular blocker 
infusion rate, concentration, and dose and then hold the bolus dose or reduce the infusion 
rate, as ordered. Retest the TOF in 10 to 15 minutes.ill 

• If one or two twitches occur, continue the current rate of the infusion. 
• If three or four twitches occur, increase the rate of the neuromuscular blockade, as ordered, 

and then retest using TOF in 10 to 15 minutes. 

Performing ongoing care 

• Assess the oxygen saturation level (using pulse oximetry or arterial blood gas analysis), vital 
signs, and neurologic status before any increase in the level of neuromuscular blockade.ill 

• Change electrodes daily or more frequently if they become loose or if the gel dries out to 
ensure optimum conductionJII 

• Assess the skin under the electrodes for signs of irritation and breakdown, which could 
impede conduction. 

• Reevaluate the level of neuromuscular blockade every 4 to 8 hours during therapy with 
neuromuscular blocking drugs after the patient is stable and reaches an adequate level of 
neuromuscular blockade, as ordered or as directed by your facility.ill 

• Return the bed to the lowest position to prevent falls and maintain the patient's safety.ll2! 
• Discard used supplies in ~R(9-1;>riate receptacles.~ 
• Perform hand hygiene.~1.§JIZJ[§J[ID[J]I 
• Put on gloves and, as needed, other personal protective equipment.~ 
• Clean and disinfect reusable eq1io1ent according to the manufacturer's instructions to 

prevent the spread of infection. 21 ~ 
• Remove and discard your,J1loves a~ if worn, other personal protective equipment.1201 

• Perform hand hygiene.~1&11zl!ill211.iW1 
• Document the procedure.~~~~ 

□ Special Considerations 

• Because neuromuscular blocking drugs don't produce amnesia, sedation, or analgesia, 
administration of sedative and anamesic drugs should always precede administration of a 
neuromuscular blocking drug.lIIB111l 

• Assess the patient's baseline electrolyte, blood urea nitrogen, and creatinine levels, because 
imbalances may potentiate the effects of neuromuscular blocking drugs. 1 

• Once TOF stimulation produces four muscle twitches, increase the amplitude by 5 mA to 
confirm this response level. 

o If there is no increase in the intensity of the twitches, then the supramaximal 
stimulation is the level at which four vigorous twitches were observed. 

o If there is an increase in the intensity of the twitches, continue to increase by 5 mA 
until no increase in the intensity of the twitches is seen. Once there is no increase in 
intensity of the the twitches, then then supramaximal stimulation is the level at which 
four vigorous twitches were observed.III 

Establishing TOF after neuromuscular blockade 

• Determine the TOF 10 to 15 minutes after a bolus dose or any change in neuromuscular 
blocker administration to assess the level of neuromuscular blockade.lLl 

• If no twitches occur, troubleshoot the equipment (replace the battery, check lead 
connections, or replace electrodes, as necessary).Ll Next, increase the stimulating current 
and then retest another nerve. If no response occurs, check the neuromuscular blocker 
infusion rate, concentration, and dose and then hold the bolus dose or reduce the infusion 
rate, as ordered. Retest the TOF in 10 to 15 minutes.Ll 

• If one or two twitches occur, continue the current rate of the infusion. 
• If three or four twitches occur, increase the rate of the neuromuscular blockade, as ordered, 

and then retest using TOF in 10 to 15 minutes. 

Performing ongoing care 

• Assess the oxygen saturation level (using pulse oximetry or arterial blood gas analysis), vital 
signs, and neurologic status before any increase in the level of neuromuscular blockade.lll 

• Change electrodes daily or more frequently if they become loose or if the gel dries out to 
ensure opti mum conduction.Lll 

• Assess the skin under the electrodes for signs of irritation and breakdown, which could 
impede conduction. 

• Reevaluate the level of neuromuscular blockade every 4 to 8 hours during therapy with 
neuromuscular blocking drugs after the patient is stable and reaches an adequate level of 
neuromuscular blockade, as ordered or as directed by your facility.Ll/ 

• Return the bed to the lowest position to prevent falls and mai ntain the pati ent's safety,ll2l 
• Discard used supplies in appropriate receptacles.[2ql 
• Perform hand hygiene.[5l6[[El[zl[id] 
• Put on gloves and, as needed, other personal protective equipment.2ql 
• Clean and disinfect reusable e9up[[ept according to the manufacturer's instructions to 

prevent the spread of infection.[2i][22] 

• Remove and discard your_glgyes and, if worn, other personal protective equipment.[2Ql 
• Perform hand hygiene.[5[6[zl[@[21gl 
• Document the procedure.[23[2@252@ □ Special Considerations 

• Because neuromuscular blocking drugs don't produce amnesia, sedation, or analgesia, 
administration of sedative and anaj!;jesic drugs should always precede administration of a 
neuromuscular blocking drug.[ill3l 

• Assess the patient's baseline electrolyte, blood urea nitrogen, and creatinine levels, because 
imbalances may potentiate the effects of neuromuscular blocking drugs.ll 



• Be aware that, to avoid complications of neuromuscular blockade, the patient will require 
frequent routine oral care and suctioning, deep vein thrombosis prophylaxis (as ordered), GI 
prophylaxis (as ordered), eye lubrication (as ordered), and footdrop prevention measures.~ 

• Be aware that PNS devices are unreliable for discerning the degree of neuromuscular 
recovery required for spontaneous ventilation and tracheal extubation. More precise medical 
devices, such as neuromuscular monitors that provide objective responses to nerve 
stimulation, are necessary to assess readiness for tracheal extubation. Such monitors use 
different methods to measure the evoked muscle responses to electrical nerve stimulation.Ill 

• If the patient has hemiplegia, hemiparesis, or peripheral neuropathy (due to diabetes or 
another condition), keep in mind that the motor response to peripheral nerve stimulation 
may not be as pronounced, which can lead to the incorrect belief that a higher dose of 
neuromuscular blocking drugs is necessary. With a patient who has hemiplegia or 
hemiparesis, place the electrodes on the unaffected limb (if possible). 

• Carefully check the electrode placement site, because incorrect placement can lead to 
muscle, rather than nerve, stimulation.[i] 

• If no twitches are elicited at a level that previously elicited a response, troubleshoot the PNS 
before decreasing the level of neuromuscular blockade. Check the polarity of the leads, 
battery cha~ , electrode contact with the skin, condition of electrode gel pads, and leadwire 
connections.W 

• Neuromuscular blockade should be discontinued as early as possible to avoid drug metabolite 
accumulation and prolonged recovery.111 

□ Complications 

Complications associated with peripheral nerve stimulation may include: 

• cardiac arrhythmias (if PNS leadwires come in contact with an external pacing catheter or leadwire,:iJ 
• mild discomfort or tingling during TOF testinglll 
• pressure injuryill 
• protracted paralysis and muscle weakness (caused by excessive neuromuscular blockadeJlllllfil 
• skin irritation.Ill 

□ Documentation 

Documentation associated with peripheral nerve stimulation includes: 

• date and time of assessment 
• initial TOF assessment 

o site used 
o amplitude used 
o dose of neuromuscular blocking drug administered 

• each subsequent TOF assessment as a ratio of twitches per four stimulations (for example, 0/4, 1/4, 2/4, 3/4, 
4/4) 

• current used 
• bolus doses or changes in the infusion rate of the neuromuscular blocking drug 
• assessment findings 

o respiratory 
o cardiovascular 
o neurologic 
o neurovascular 

• adverse effects 
o name of the practitioner notified 
o date and time of practitioner notification 
o prescribed interventions 
o response to those interventions 

• Be aware that, to avoid complications of neuromuscular blockade, the patient will require 
frequent routine oral care and suctioning, deep vein thrombosis prophylaxis (as ordered), GI 
prophylaxis (as ordered), eye lubrication (as ordered), and footdrop prevention measures.Ll 

• Be aware that PNS devices are unreliable for discerning the degree of neuromuscular 
recovery required for spontaneous ventilation and tracheal extubation. More precise medical 
devices, such as neuromuscular monitors that provide objective responses to nerve 
stimulation, are necessary to assess readiness for tracheal extubati on. Such monitors use 
different methods to measure the evoked muscle responses to electrical nerve stimulati on.L2l 

• If the patient has hemiplegia, hemiparesis, or peripheral neuropathy (due to diabetes or 
another condition), keep in mind that the motor response to peripheral nerve stimulation 
may not be as pronounced, which can lead to the incorrect belief that a higher dose of 
neuromuscular blocking drugs is necessary. With a patient who has hemiplegia or 
hemiparesis, place the electrodes on the unaffected limb (if possible). 

• Carefully check the electrode placement site, because incorrect placement can lead to 
muscle, rather than nerve, stimulation.lll 

• If no twitches are elicited at a level that previously elicited a response, troubleshoot the PNS 
before decreasing the level of neuromuscular blockade. Check the polarity of the leads, 
battery charge, electrode contact with the skin, condition of electrode gel pads, and leadwire 
connections.lll 

• Neuromuscular blockade should be discontinued as early as possible to avoid drug metabolite 
accumulati on and prolonged recovery2l 

□ Complications 

Complications associated with peripheral nerve stimulation may include: 

• cardiac arrhythmias (if PNS leadwires come in_contact with an external pacing catheter or leadwire )l/ 
• mild discomfort or tingling during TOF testinlll 
• pressure injurlil 
• protracted paralysis and muscle weakness (caused by excessive neuromuscular blockade[3l[is] 
• skin irritation.Lil 

□ Documentation 

Documentation associated with peripheral nerve stimulation includes: 

• date and time of assessment 
• initial TOF assessment 

o site used 
o amplitude used 
o dose of neuromuscular blocking drug administered 

• each subsequent TOF assessment as a ratio of twitches per four stimulations (for example, 0/4, 1/4, 2/4, 3/4, 
4/4) 

• current used 
• bolus doses or changes in the infusion rate of the neuromuscular blocking drug 
• assessment findings 

o respiratory 
o cardiovascular 
o neurologic 
o neurovascular 

• adverse effects 
o name of the practitioner notified 
o date and time of practitioner notification 
o prescribed interventions 
o response to those interventions 



• teaching provided to the patient and family (if applicable) 
o understanding of that teaching 
o follow-up teaching needed. 
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• Rezaiguia-Delclaus, S., et al. (2021). Neuromuscular blockade monitoring in acute respiratory distress 
syndrome: Randomized controlled trial of clinical assessment alone or with peripheral nerve stimulation. 
Anesthesia and Analgesia, 132(4), 1051--1059. Retrieved January 2025 from 
https://dol.org/10.1213/ANE,0000000000005174 (Level II) 

Rating System for the Hierarchy of Evidence for Intervention/Treatment Questions 

The following leveling system is adapted from Evidence-Based practice in nursing & healthcare: A guide to 
best practice, Fifth edition, by Bernadette Mazurek Melnyk and Ellen Fineout-Overholt (2023). 

Level I Evidence from a systematic review or meta-analysis of all relevant 
randomized controlled trials (RCTs) 

Level II Evidence from well-designed single RCTs (experimental) 

Evidence from well-designed nonrandomized controlled trials (quasi- 
Level III experimental), systematic reviews of a complete body of evidence, and 

intervention studies using mixed methods 

Level IV Evidence from well-designed case-control and cohort studies (observational) 

LevelV Evidence from systematic reviews of qualitative and descriptive studies 



Level VI Evidence from single descriptive and qualitative studies, evidence-based 
practice implementation, and quality improvement projects 

Level VII 
Evidence from expert opinion, expert committee reports, and literature 
reviews 

Data from Gyatt, G., & Rennie D. (2002). Users' guides to the medical literature. American Medical 
Association; Harris, R. P., et al. (2001). Current methods of the U.S. Preventative Services Task Force: A 
review of the process. American Journal of Preventative Medicine, 20, 21-35. 

Level VI Evidence from single descriptive and qualitative studies, evidence-based 
practice implementation, and quality improvement projects 

Level VII Evidence from expert opinion, expert committee reports, and literature 
reviews 

Data from Gyatt, G., & Rennie D. (2002). Users' guides to the medical literature. American Medical 
Association; Harris, R. P., et al. (2001). Current methods of the U.S. Preventative Services Task Force: A 
review of the process. American Journal of Preventative Medicine, 20, 21-35. 
- 



Philips Monitoring System (MUNSON) 

t~\ 

MUNSON 
~ 1tn 1•~ "='" ..-.1J 

Philips Monitoring System (MUNSON) 
□ Introduction 

Central Monitoring System 

The Philips Patient Information Center is a regulated medical IT system that: 

• Provides continuous monitoring of patient vital signs from admission to discharge. 
• Consolidates and communicates vital signs data from monitors and third-party devices to caregivers and to the Electronic 

Medical Record (EMR) for a complete patient record. 

• Supports industry standard interfaces to integrate into existing hospital IT infrastructure and EMR systems while meeting 
requirements for manageability, serviceability, and security. 

• Meets the needs of caregivers on the go by means of remote access to patient vital signs for information anywhere. 

Through a combination of advanced alarm management, mobility, and clinical decision support, Philips 
Patient Monitoring Systems enable reduction of non-actionable alarms, improve workflow efficiency, and 
facilitate early intervention of patient deterioration to improve patient care and outcomes. 

The Information Center software runs on a PC workstation with one or two displays for viewing patient 
data and accessing clinical applications. A mouse and keyboard are provided for entering and changing 
patient data and other information. If you position the cursor on a labeled application button and click, the 
application is immediately displayed on the screen. Note that an on-screen keyboard is not available. 

With a touchscreen, you can access patient data by either using the mouse or by touching the item on the 
screen with your finger or a stylus. The mouse is best for making precise selections and measurements, 
such as using calipers. The touchscreen is best for actions such as acknowledging alarms, accessing 
application windows, or recording strips. When using a touchscreen, keep the area free of items that can 
inadvertently touch the screen. If the touchscreen becomes unavailable for any reason, you can access 
patient data by using the mouse and keyboard. 

The Main Screen displays real-time waves, numerics, and alarms from multiple patients. It can be 
configured to show up to 64 waves, and contains the following elements: 
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Philips Monitoring System (MUNSON) 
[ Introductior 
Central Monitoring System 

The Philips Patient Information Center is a regulated medical IT system that: 

+ Provides continuous monitoring of patient vital signs from admission to discharge. 
Consolidates and communicates vital signs data from monitors and third-party devices to caregivers and to the Electronic 
Medical Record (EMR) for a complete patient record. 

+ Supports industry standard interfaces to integrate into existing hospital IT infrastructure and EMR systems while meeting 
requirements for manageability, serviceability, and security 
Meets the needs of caregivers on the go by means of rerote access to patient vital signs for information anywhere 

Through a combination of advanced alarm management, mobility, and clinical decision support, Philips 
Patient Monitoring Systems enable reduction of non-actionable alarms, improve workflow efficiency, and 
facilitate early intervention of patient deterioration to improve patient care and outcomes. 

The Information Center software runs on a PC workstation with one or two displays for viewing patient 
data and accessing clinical applications, A mouse and keyboard are provided for entering and changing 
patient data and other information. If you position the cursor on a labeled application button and click, the 
application is immediately displayed on the screen. Note that an on-screen keyboard is not available 

With a touchscreen, you can access patient data by either using the mouse or by touching the item on the 
screen with your finger or a stylus. The mouse is best for making precise selections and measurements, 
such as using calipers. The touchscreen is best for actions such as acknowledging alarms, accessing 
application windows, or recording strips. When using a touchscreen, keep the area free of items that can 
inadvertently touch the screen. If the touchscreen becomes unavailable for any reason, you can access 
patient data by using the mouse and keyboard. 

The Main Screen displays real-time waves, numerics, and alarms from multiple patients. It can be 
configured to show up to 64 waves, and contains the following elements: 

1 Caption Bar 



Z Patient Sectors 

Select the PaUent WlndaN button to open the Patient window to Dlsplay a real-tfme view cf Ille 
current paUent:'s data. You also can choose to do an ECG analysls to view all avallable ECG leads. The 
Patient Window pn,vldes a real-time view cf Ille patient's waves and numerics. You can view patient data 
and perform all tasks In the Patient Window. In addition to the waves and numertcs, Ille Patient Window 
conlains the following items: 

• The Bed Label Pane- Displays tile bed label lllld ID fortllecurrenUyseleaed pallent. Sdecttlle doWn anvwm Ried: 
Ill IOlller patient ID view. 

• lhe Pl1rt Iain ID s1llrt a pr1n1Dut fL lhe Pallent sunmary report. 
• The Help Im!. 
• Alann n age areas-Al lldlYe elaffl'IS and llechnlcll alarms display on the IDp lfght d lhe patient window. aatus 

m ges ere CDlar-coded ID Indicate lhe message Sl!Mllty. OVnge background lndcat.es high sel/el'ltV. Black 
backQrouncl lncllca1les low SMllly. seled: the smtus message to open S'fstem II$ In the applcatlon wlndoW. TIie Help 
contal'ls a llt d s1Btus messages wllh lhe possible causes lnl reamnended 8d:lons l'or each m age 

• PaUent Name - Displays the patient's name. Depending on lhe lellgth of lhe crxnplete string and lhe amount d avetleble 
speae, a mlntmwn number ol chincters Is shown, encatg with an elllpsls ( ... ). Three q~ martcs ('m) precede lhe 
patient's name when lhere Is a problem ldenal'ylng lhe patient. Fer ecample: Patient da1a betir,een lhe InformatlDn cam,, 
lnl the bedside does not matdl. All ll!IJllred tnrvnnation was I'll.II. entaed IAotlen lhe PB"'1t was admllted. 

Buttons in the sedDr become visible when you move the Q.lrsor into Ille sector or, if using a toud'I screen 
diSplay, when you first touch the sector with a stylus or Ille tip rA your finger. When you place the a,rsor 
iNide a patient ~ the sedDr is outlined in an orange border. You can minimize the buttons by mOVing 
the a,rsor into the sector and holding down the Ctrl key. While the cursor is inSide the sector, the buttons 
remain minimized until you press Ille Ctrl key again. If you move the cursor out rA the active sector and 
move it back in, the bullrlns become vsble. 

lec.t the Manage Patient Icon, which wlll allow you to: 

• Admit, dlsdlarge, and tranm pallallL 
• Entl!r or updatll patient demographic lnlilrmatlon. 
• Manage lhe equipment as&udlb!d with the palllYlt. 
• 'l!mpcnrlly place lhe bed In standby. 
• Entl!r a 1&,1p1Ury transpcrt lomllon, ;nl/ar Sl!lect: the patient's equipment 111 pl!ce In standby. 
• E,cpart EG wa11&"a.111 data to a Phllps Hcltl!rsystl!m for analy!k 

Io Admit • P111eot: Use one rA the fdlowlng methods: 

• Mllnllllly enlB' new pl!tlent 111ra.111allon In the llelds In the PellMt D••Nlt••plllm &edb'I by typing 111·30 c:harada' 
lint and last name in the appropriate fields. Ycu asn use the TAB key ID .ro.e from fidd to field. You can also admit a 
new plltient by emring the MRN. 

• Use the Find PdMt.. opllCln 1D th! a patient wllo Is being mcdl.Oied In anotller Infllrmallon cientier or who has belJ1 
lf.lCL'.l'dlyclsdla~. 

You can dlen choose the patient's gender from a drop-down 11st. It wlll default to Male whlle performing a 
12-lead If not assigned. It WIii derault to Female whlle measuring ST'E If not assigned. Spedly Ille padenls 
birth date by entering It on the calendar. This wlll update the age tleld. Enmr the patlenrs height In the 
appropriate flekl. This can be In Inches or centlrnetets according to your pollcy. Enmr Ille Padent's weight 
using pounds or kllograms armrdlng to your polrc:y. Select "'Apply'" after verifying all lnfonnadon Is COffl!Ct. 

Read all mnfinnation messages and check patient alanns, settings, and paced mtus when automatic 
admission, discharge, or transfer is complete. 

2 Patient Sectors 

gar the Paddent wadow buron ta open the Petdent window t Display a reel-ttrne view ct the 
current patient's data. You also can choose to do an ECG analysis to view all available ECG leads. The 
Patient Widow provides a real-time view af the patient's wzves and numerics. You can view patient data 
and perform all tasks in the Patient Window. In addtt'ion to the waves and numerics, the Patient Wndow 
contains the following items: 

+ The Bed Label P%we- Dlpkeys the bed iabet and ID for the currenty lected patient. Select the down arrow to selecr 
&nether patient t Mew 

The Pot loon to start e printout of the Pettent summary report. 
The Help Icon, 
Alermm geerees -All ecte alarms wd technleal alarms display on the top right et the patient window, Suet. 

re cior-coded to indicete the me ge seventy. Orange bed@ground inde rte .high severtt. Bleck 
bacaground indicete low seventy Select the sttusf 1ge ta open Stern Help in the appetion window. The help 
contains alt et'state me iges with the pe sible causes end re4omened econ for each me ge 

+ Patent Name -Displays the patient'is name. Depending on the length at the complete string and the amount at elie ble 
space, e minimum number at che stersis shewn, ending with an ellipsis (...). Three question marks (7') precede the 
patient' name when there ls problem identying the patient. Foe mplier Patient dta between the Lformet'ion Center 
and the bedside does net match. All reired information as not entered when the patient waspimttteed. 

Buttons in the sector become visible when you move the cursor into the sector or, if using a touch screen 
display, when you frst touch the sector with a stylus or the tip of your finger. When you place the cursor 
inside a patient sector, the sector is outlined in an orange border. You can minimize the buttons by moving 
the cursor into the sector and holding down the Cl key. While the cursor is inside the sector, the buttons 
remain minimized until you press the Ctrl key again, If you move the cursor out of the active sector and 
move it back in, the buttons become visible 

ii.... Raw. lmn, wNcfl WII alaw',U.1 ID: 

Admtt, discharge, and transfer patents. 
Enter or update pettent demnographic information 
Manage the equipment tth the patient 
Temporarily place the bed in standby 
Enter atarporry transport location, wdfor select the patient's equipment tr pace in stand 
Export Et wreform data to Phis Polter system for analyses. 

TAdrltn Patient: Use one of the following methods: 

erusly enter new patient lnoration in the Aeids in the Petit D gr vphk seion by typ/loge1-30charade 
fest and last name in the appropriarte fields. Yu can use the A key to move from field te feid. You can also admit 
new patient by eorring the MRN. 
Lse the fld rt option to find a patient who ls being monitored in another Information center or who has been 
recently discharged. 

You can then choose the patient's gender from a drop-down list. It will default to Male whlle performing a 
12-lead If not assigned. It will default to Female while measuring STE If not. assigned. Spedfy the patients 
birth date by entering It on the calendar This will update the age fleld. Enter the patient's helght In the 
appropriate field. Thls can be In Inches or centimeters according to your policy. Enter the Patient's welght 
using pounds or kilograms according to your policy. Select Apply" after verifying all information ls correct 

Read all confirmation me ges and check patient alarms, settings, and paced situs when automatic 
admission, discharge, or transfer is complete, 



Viewing and Adjusting Waves: 

When the ECG measurement is on, the first wave displayed is the primary ECG wave. The primary wave is 
always used for ECG analysis. A rhythm status message displays in the upper right corner of the wave, and 
an arrhythmia status message displays above and in the center of the wave. 

Pleth waves on an Efficia monitor are labeled as Sp02. 

Wave Adjustments 

You can adjust waves in the patient sector or Patient Window layout by selecting a wave then selecting one 
or more options described below. 

• Change Wave - Select a wave from the list. You cannot select the primary ECG wave. 
• ECG Analysis - Available if you select an ECG wave. Select to access the ECG Analysis application. 
• Primary Lead - Available if you select the primary ECG wave. Select the primary led from the list. 
• Size up or Size down - Select to increase or decrease the size (gain) of the wave (if available). 
• Set up ECG - Available if you select an ECG wave. Select to access the Measurements application ECG page, where you 

can change heart rate limits and asystole thresholds. 

Manuallv. Transferring a Patient to a New Bed: Transfer data for a patient by performing the 
following steps: 

• Use one of the following methods to open the Manage Patient In the sector for the bed that you want to transfer, select 
the name field or select the Manage Patient shortcut button. In the application window task bar, select the Manage 
Patient button. 

• Select the .. button. The Transfer Patient dialog box displays a list of available beds in the institutions and units. 
• To transfer this patient to another bed within this unit, select the bed from the list of beds in your unit. To transfer this 

patient to a bed in another unit, first select the unit name, then select a bed from the list. 
• Specify whether to clear the sector (remove the bed from the sector) upon transfer by selecting or clearing the Clear 

Sector check box. The system can be configured so that the check box is selected by default. Depending on your unit 
practices, you may want to clear the check box so the sector is not cleared and the equipment remains assigned to the 
sector. 

• Select "OK". 
• Confirm the transfer by selecting the orange "TRANSFER'' button. 

To Discharge a Patient: Use one of the following methods to discharge a patient. 

• Manually discharge a patient in the Manage Patient application. 
• Discharge a patient directly from the hospital information system or bed management system. 

Considerations 

Before discharging a patient, note the following: 

• Discharging the patient at the Information Center also discharges the patient from the bedside monitor. All monitor and 
MMS settings (including arrhythmia settings) reset to their defaults. 

• When you discharge a patient, the Information Center saves the patient data for all admitted patients. The system stores 
seven days of data and purges the stored data seven days after discharge. 

You can search discharged patient data without readmitting for up to seven days. 

• If you readmit a patient, the discharge data is overwritten by new monitoring data as it occurs, and you will only see the 
full disclosure amount of data. 

• Monitoring devices may be set up with predefined configurations called profiles. When you discharge a patient, the profile 
reverts to the default profile configured for the device. Refer to your monitoring device documentation for details. When 

Viewing and Adjusting Waves; 

When the ECG measurement is on, the first wave displayed is the primary ECG wave. The primary wave is 
always used for ECG analysis. A rhythm status message displays in the upper right corner of the wave, and 
an arrhythmia status message displays above and in the center of the wave. 

Pleth waves on an Efficia monitor are labeled as Sp02. 

Wave Adjustments 

You can adjust waves in the patient sector or Patient Window layout by selecting a wave then selecting one 
or more options described below. 

• Change Wave - Select a wave from the list. You cannot select the primary ECG wave. 
• ECG Analysis - Available if you select an ECG wave. Select to access the ECG Analysis application. 
• Primary Lead - Available if you select the primary ECG wave. Select the primary led from the list. 
• Size up or Size down - Select to increase or decrease the size (gain) of the wave (if available). 
• Set up ECG - Available if you select an ECG wave. Select to access the Measurements application ECG page, where you 

can change heart rate limits and asystole thresholds. 

Manually Transferring a Patient to a New Bed; Transfer data for a patient by performing the 
following steps: 

• Use one of the following methods to open the Manage Patient In the sector for the bed that you want to transfer, select 
the name field or select the Manage Patient shortcut button. In the application window task bar, select the Manage 
Patient button. 

• Select the .. button. The Transfer Patient dialog box displays a list of available beds in the institutions and units. 
• To transfer this patient to another bed within this unit, select the bed from the list of beds in your unit. To transfer this 

patient to a bed in another unit, first select the unit name, then select a bed from the list. 
• Specify whether to clear the sector (remove the bed from the sector) upon transfer by selecting or clearing the Clear 

Sector check box. The system can be configured so that the check box is selected by default. Depending on your unit 
practices, you may want to clear the check box so the sector is not cleared and the equipment remains assigned to the 
sector. 

• Select "OK". 
• Confirm the transfer by selecting the orange "TRANSFER'' button. 

To Discharge a Patient: Use one of the following methods to discharge a patient. 

• Manually discharge a patient in the Manage Patient application. 
• Discharge a patient directly from the hospital information system or bed management system. 

Considerations 

Before discharging a patient, note the following: 

• Discharging the patient at the Information Center also discharges the patient from the bedside monitor. All monitor and 
MMS settings (including arrhythmia settings) reset to their defaults. 

• When you discharge a patient, the Information Center saves the patient data for all admitted patients. The system stores 
seven days of data and purges the stored data seven days after discharge. 

You can search discharged patient data without readmitting for up to seven days. 

• If you readmit a patient, the discharge data is overwritten by new monitoring data as it occurs, and you will only see the 
full disclosure amount of data. 

• Monitoring devices may be set up with predefined configurations called profiles. When you discharge a patient, the profile 
reverts to the default profile configured for the device. Refer to your monitoring device documentation for details. When 



you discharge an admitted patient at the Patient Monitor, the Information Center discharges the patient and saves the 
data. 

• Important- For MRx monitors, turning off the bedside monitor for more than 10 seconds discharges the patient at the 
MRx monitor and resets defaults, but it does not discharge the patient from the Information Center; the patient is still 
admitted at the Information Center. It is important to discharge the patient before turning the monitor off to avoid data 
being associated with the wrong patient. 

• Patients that are discharged while the Information Center is in Local/Disconnected mode will be synchronized upon 
connection to the primary server. 

Warning 

Read all confirmation messages and check patient alarms, settings, and paced status when automatic 
admission, discharge, or transfer is complete. 

Measuring ECG: 

The electrocardiogram (ECG) measures the electrical activity of the heart and displays it on the 

Information Center as a waveform and a numeric. In order to compare measured ECG signals, the 
electrodes are placed in standardized positions, forming "leads". To obtain ECG signals optimized for use in 
diagnosis and patient management in different care environments, different lead placements can be used. 

Selecting the Primary and Secondary ECG Leads 

The telemetry device or patient monitor uses the primary and secondary lead selected at the 

Information Center to compute HR and to analyze and detect cardiac arrhythmias. 

You should choose a primary and (if using multi-lead monitoring) secondary lead that have the 

following characteristics: 

• the QRS complex should be either completely above or below the baseline and it should not be biphasic 
• the QRS complex should be tall and narrow 
• the T-wave should be less than 1/3 the R-wave height 
• the P-wave should be less than 1/5 the R-wave height 

Documenting Patient Events 

Documentation of patient events and procedures is a necessary element of patient care. You can print 
reports from the PIC iX to paper, electronically via PDF, or both. 

Create a Saved Strip 

You can create a saved strip with the PIC iX electronic caliper (eCaliper) measurements and comments in 
any strip tile in Alarm Review, General Review, or specialty review applications. 

Note -You must have Full Permission Access to annotate and save a strip to the database. 

you discharge an admitted patient at the Patient Monitor, the Information Center discharges the patient and saves the 
data. 

• Important- For MRx monitors, turning off the bedside monitor for more than 10 seconds discharges the patient at the 
MRx monitor and resets defaults, but it does not discharge the patient from the Information Center; the patient is still 
admitted at the Information Center. It is important to discharge the patient before turning the monitor off to avoid data 
being associated with the wrong patient. 

• Patients that are discharged while the Information Center is in Local/Disconnected mode will be synchronized upon 
connection to the primary server. 

Warning 

Read all confirmation messages and check patient alarms, settings, and paced status when automatic 
admission, discharge, or transfer is complete. 

Measuring ECG: 

The electrocardiogram (ECG) measures the electrical activity of the heart and displays it on the 

Information Center as a waveform and a numeric. In order to compare measured ECG signals, the 
electrodes are placed in standardized positions, forming "leads". To obtain ECG signals optimized for use in 
diagnosis and patient management in different care environments, different lead placements can be used. 

Selecting the Primary and Secondary ECG Leads 

The telemetry device or patient monitor uses the primary and secondary lead selected at the 

Information Center to compute HR and to analyze and detect cardiac arrhythmias. 

You should choose a primary and (if using multi-lead monitoring) secondary lead that have the 

following characteristics: 

• the QRS complex should be either completely above or below the baseline and it should not be biphasic 
• the QRS complex should be tall and narrow 
• the T-wave should be less than 1/3 the R-wave height 
• the P-wave should be less than 1/5 the R-wave height 

Documenting Patient Events 

Documentation of patient events and procedures is a necessary element of patient care. You can print 
reports from the PIC iX to paper, electronically via PDF, or both. 

Create a Saved Strip 

You can create a saved strip with the PIC iX electronic caliper (eCaliper) measurements and comments in 
any strip tile in Alarm Review, General Review, or specialty review applications. 

Note You must have Full Permission Access to annotate and save a strip to the database. 



• Select the strip that you want to annotate. 
• Select the Annotate icon. The Saved strip dialog box opens. You can move the dialog box as needed. 
• Select a label from the drop-down list to add labels. This field can be customized as needed in Alarm Review. 
• Enter text in the second field, up to 30 characters. This value displays in the Comment field for the strip. 
• Add eCaliper measurements. Consider changing the wave speed to 50 mm/sec. (Select the speed on the bottom right of 

the strip, then select a speed from the list.) Click and drag in the strip to and from the desired location in the wave. The 
measurement is displayed between the vertical lines. In the dialog box, click the measurement label to add the measured 
value. Note - Double-click the measurement to see the caliper bars at any time. 

• Select another strip and repeat these steps as needed. 
• When you are done, select Save. The measurements are saved to the strip. 

Reviewing ECG Waves 

Depending on the number of ECG leads and licensing, 3 to 12 waves are available for review. These waves 
can be reviewed with the other data tiles, such as with events and alarms. 

Alarms: 

Quickly Viewing Target Events - When reviewing patient data, it is often helpful to quickly view specific 
types of alarms or events. 

Fast Alarm Review - Select either the Acknowledge key, or the alarm banner in the sector to see 
alarming waves prior to being available in other applications. Alarm strips can be printed, annotated, or 
discarded. If you are using secondary notifications, such as with Philips CareEvent, you can manually page 
an alarm from this application. 

Note -The Silence key is called the Acknowledge key. 

Alarm Review 

Alarm Review always opens with the most recent alarm strip. To review alarms, open Alarm Review from 
the Review sector button, if configured, or you can open Alarm Review from the main Setup menu or from 
the Review application menu in any open application. Use the toggle icon to switch between the three 
different tiles. The tile you prefer can be set up as a default on each host. 

• Tabular tile - shows a detailed strip with multiple waves and a tabular list of alarms. Use the up and down arrow keys to 
quickly view alarm strips. This is the factory default tile. 

• Compressed tile - shows 30 seconds of compressed waves for all strips. 
• Strip Window tile - a combination of Compressed and Strip tiles. 

• Select the strip that you want to annotate. 
• Select the Annotate icon. The Saved strip dialog box opens. You can move the dialog box as needed. 
• Select a label from the drop-down list to add labels. This field can be customized as needed in Alarm Review. 
• Enter text in the second field, up to 30 characters. This value displays in the Comment field for the strip. 
• Add eCaliper measurements. Consider changing the wave speed to 50 mm/sec. (Select the speed on the bottom right of 

the strip, then select a speed from the list.) Click and drag in the strip to and from the desired location in the wave. The 
measurement is displayed between the vertical lines. In the dialog box, click the measurement label to add the measured 
value. Note - Double-click the measurement to see the caliper bars at any time. 

• Select another strip and repeat these steps as needed. 
• When you are done, select Save. The measurements are saved to the strip. 

Reviewing ECG Waves 

Depending on the number of ECG leads and licensing, 3 to 12 waves are available for review. These waves 
can be reviewed with the other data tiles, such as with events and alarms. 

Alarms: 

Quickly Viewing Target Events - When reviewing patient data, it is often helpful to quickly view specific 
types of alarms or events. 

Fast Alarm Review - Select either the Acknowledge key, or the alarm banner in the sector to see 
alarming waves prior to being available in other applications. Alarm strips can be printed, annotated, or 
discarded. If you are using secondary notifications, such as with Philips CareEvent, you can manually page 
an alarm from this application. 

Note -The Silence key is called the Acknowledge key. 

Alarm Review 

Alarm Review always opens with the most recent alarm strip. To review alarms, open Alarm Review from 
the Review sector button, if configured, or you can open Alarm Review from the main Setup menu or from 
the Review application menu in any open application. Use the toggle icon to switch between the three 
different tiles. The tile you prefer can be set up as a default on each host. 

• Tabular tile - shows a detailed strip with multiple waves and a tabular list of alarms. Use the up and down arrow keys to 
quickly view alarm strips. This is the factory default tile. 

• Compressed tile - shows 30 seconds of compressed waves for all strips. 
• Strip Window tile -a combination of Compressed and Strip tiles. 
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Reviewing Alarms and Events in Other Applications 

Within the factory default review applications (as well as custom applications that were created for your 
unit), there is a data type called the Event tile. You can use the Event tile to review alarms with other 
associated data, such as compressed wave storage or graphical trends. Arrhythmia events are also shown, 
even when a specific alarm is off, such as for yellow level ventricular alarms. The length of the colored box 
indicates the duration of the event. 

• Open the review application. If opened from Alarm Review, the time focus is the selected alarm. If opened from another 
application, it opens at the current time minus the one minute for storage. 

• The Event tile is highlighted below. Note the displayed number of events shown on the right. Alarms are shown with the 
corresponding color, and arrhythmia events are shown in cyan. 
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Reviewing Alarms and Events in Other Applications 

Within the factory default review applications (as well as custom applications that were created for your 
unit), there is a data type called the Event tile. You can use the Event tile to review alarms with other 
associated data, such as compressed wave storage or graphical trends. Arrhythmia events are also shown, 
even when a specific alarm is off, such as for yellow level ventricular alarms. The length of the colored box 
indicates the duration of the event. 

• Open the review application. If opened from Alarm Review, the time focus is the selected alarm. If opened from another 
application, it opens at the current time minus the one minute for storage. 

• The Event tile is highlighted below. Note the displayed number of events shown on the right. Alarms are shown with the 
corresponding color, and arrhythmia events are shown in cyan. 
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• Clear the check box next to the events you do not want to see. If licensed, specific events can be customized for each 
review application. 

• Move the cursor over any alarm or event to see text that contains the details. 
• Select the event to examine its associated waves, trends, and numerics. 
• Use the arrow keys in the middle of the tile to quickly navigate to next or previous events. 

Alarms off. Displays next to the numeric when alarms are turned off for the numeric. 

~ Pause Alarms (Red and/or yellow). PRESS THIS BUTTON AGAIN TO RESUME ALARMS! 

§1 Acknowledge/Review Button. Turns off the alarm sound and the sector background changes from 
blue to black. 

i!I Volume icon. Select to adjust the alarm volume. 

Physiological alarms are red and yellow alarms. A red alarm indicates a high priority patient alarm such as 
a potentially life-threatening situation (for example, asystole). A yellow alarm indicates a lower priority 
physiological alarm (for example, a respiration alarm limit violation). Additionally, there are short yellow 
alarms, most of which are specific to arrhythmia-related patient conditions (for example, ventricular 
bigeminy). Alarm message areas. All active alarms and technical alarms/INOPs display on the top right of 
the patient sector. A RED warning alerts you to a potential serious outcome, adverse event or safety 
hazard. Failure to observe a warning may result in death or serious injury to the user or patient. A 
YELLOW caution alerts you to where special care is necessary for the safe and effective use of the 
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+ ear the check box net to the events you do not want to see. If licensed, specific events can be customized for each 
review application, 

+ Move the cursor over any alarm or event to see text that contains the details. 
+ Select the event to examine Its associated waves, trends, and numerics. 
+ Use the arrow keys in the middle of the tile to quickly navigate to next or previous events. 

Alarms off. Displays next to the numeric when alarms are turned off for the numeric. 

Pause Alarms (Red and/or yellow). PRESS THIS BUTTON AGAIN TO RESUME ALARMS! 

Turns off the alarm sound and the sector background changes from y]oesee«en soon. 
blue to black. 

•• iron. Select to adjust the alarm volume. 

Physiological alarms are red and yellow alarms. A red alarm indicates a high priority patient alarm such as 
a potentially life-threatening situation (for example, asystole). A yellow alarm indicates a lower priority 
physiological alarm (for example, a respiration alarm limit violation). Additionally, there are short yellow 
alarms, most of which are specific to arrhythmia-related patient conditions (for example, ventricular 
bigeminy). Alarm message areas. All active alarms and technical alarms/INOPs display on the top right of 
the patient sector. A RED warning alerts you to a potential serious outcome, adverse event or safety 
hazard. Failure to observe a warning may result in death or serious injury to the user or patient. A 
YELLOW caution alerts you to where special care is necessary for the safe and effective use of the 



(Rduct. Fallure to observe a caution may result In minor or moderate personal Injury or damage to the 
(Rduct or other property, and possibly In a remote risk of more sertous Injury. Technical alanns, or INOPs 
Indicate that the monl11111ng device cannot measure or detect alann conditions rellably. If a tl!dlnlcal alann 
Interrupts monltxllfng and alarm dm!c.1:lon (far example, LEADS OFF), the numeric Is replaced by a question 
martc In 1he sector and Patient Window, and an audlble lndlc:ator sounds. Tec:hnlcal alanns without this 
audible lndlc:amr lndlcatl! that dlere may be a problem with the rellablllty of Ille dam, but 'that monltor1ng Is 
not Interrupted. Ma tl!dlnlc:al alanns are llght blue, however dlere are a small number of technical 
alarms dlat are always yellow or red to Indicate a severity corresponding to red and yellow alanns. 

There can be only one alann sound annunclatfng at Ille Information Cents at one time. 

• It there Is en unacknowledged red IMI alarm In the presence or env 0Uler leYel alarm, Ule sound tor Ule red lllerm 
minundates. 

• It lhere Is no unaclcnovlledged red level alarm CIIIClllon end lhere Is an unadcnowleclged long ydo¥i alarm In 1he 
pr e1 era: ol any adler yeloW tecflnlcall lllllrm (edcnowledged or unacknowledged) the sound tor lhe long yeiiow elann 
minund8'1es. 

• It there Is no unaclcnovlledged red level alarm or long yellow level 111ml condition and 1heft! Is an anhyllimla or nwse call 
evenl;. the shalt ydo¥i C-) alarm SOIIICI annunclalles. 

• rt there are no unadcnowledged red or lcng/sholt yellow alann c:ondltlans and there Is any bed with an unsc:lcncm4edged 
llec:hnlcal alarm conllllon, the sound for the tectinlc:al alarm amunclates. 

• It multlple sect.ors are In alann, once the highest IMI lllenn Is acknowledged '1 a sedlar the next hlghe5t aliwm 
annunc11111es. 

• An alarm tone lndlcab!s the alarm type. 11lffl! Is no SOIIWI for soft: INOP,/lledlnal alarms. 

OHM luttonl and !CODI; 

11\\III llallely Icon. Ifthere iS at le;m one battery-operated devic:e assigned to thiS patient, the baLtety 
i0)f'I indie:ateS the devim with the le;m amount of battery slrength. Move your o.irsor over the ia,n to view 
a list fl equipment far this paHenl: sorted from the lowest to highest battery charge. The battery ia>n has 
five levels: approximately 100% to 80%, 80% to 60%, 60% to 40%,'10% to 20%, or -Replace Battery 
sb engtll. The number fl segments indicmes the approximate power level. 

D Help lean. Seled: ID view Ille onllne Help appllcatlon. 1he Help appllcallon Is always avallable and 
pmvldes mntext-speclftc Information on using the Information Center appllcatlons. 

Manage Patient lean. Avallable In sectors not o.immtly monitoring a paHent SeJect Ille Icon to 
access Ille Manage Patient application whele you can wlgn a monitoring device. 

The M ll"!menls ButlDn: Provides access to the Mea•un-1&118 dppllcatlon, which allows you to: 

• Olange alarm limits for a patient. 
• Tum specific alarms on or aff fur a patient. 
• Adjust ..-irement Sl!l.1!ngs ~ 11 prollle. 
• set up telemeDy devices. 
• Designate whid'I alarms will ga,e,11te a reccnfa,g or "l)Ort or initiate a page. 
• View or print 11n Alllnn Sllrlnary. 
• CCnfigure aitaia ID trigger al!inn advisor notifications. 
• View lldiwl notifimlions. 

Your dlolces In Ille appllcaUon depend on how your unit Is set up and the equipment assigned tD Ille 
patient. 

Pamd Mode Icon. Indicates Ille patient's o.irrent paced status. 

product. Fallure to observe a caution may result in minor or moderate personal Injury or damage to the 
product or other property, and pr tbty in a remote risk of more serious lrjury. Technical lanms, or INOPs 
Indicate that the monitoring device cannot measure or detect alarm conditions rellably. If a technical alarm 
Interrupts monitoring and alarm detection (fur esample, LEADS OFF), the nurnertc ls replaced by a question 
mark In the sector and Patient Window, and an audible indicator sounds. Technical alarms without thls 
audible Indicator indicate that there may be a problem with the reliablty af the data, but that monitoring ls 
not interrupted. Most technical alarms are light blue, hcwever there are a small number of technical 
alarms that are always yellow or fed to indicate a severity corresponding to red and yellow alarms. 

There can be only one alarm sound annundathng at the Information Center at. one time. 

Ittere ls an unaco#edged red lief alarm in the presence of any other level alarm, the sound for the red elem 
annunciates. 

+ Iftere is no unawedged red level alarm 0onion and tere s an unaonoedged long yew alarm in the Laher vetow terhveau mm tocdonowtecoed er unactowedoe) the un tor te ors vewow elm 

+ Itterel n unaledged red level alarm or long yellow level arm condon and there ls an anrtttmls or nurse al 
vent, the short yellow ()alarm sound annunciates, 

+ Ifthere are no uneadonowlieged red or long/short yellow alarm conditions and there ls any be! with an nano#edged 
technial elarmn condion, the sound for the technical alarm nunibe 

• It multiple sectors re in alarm, onae the highest vet alam is ackotedgedhn sector the net highest alarmn 
nnunde 
An alarm tone indic s the alarm type Theel no sound forget N0echoic/ lgrrs 

Other Att sand Icons 
Ml%ey icon. If there is at least one battery-operated device assigned to this patient, the battery 
icon indicates the device with the least amount of battery strength. Move your cursor over the icon to view 
a list of equipment for this patient sorted from the lowest to highest battery charge. The battery icon has 
five levels: approximately 100% t0 80%, 80% t0 60%, 60% t0 40%,40% ti0 20%, or -Replace Battery 
strength. The number of segments indicates the approximate power level. .,a icon. Select to vMew the online Help application. The Help application ls always available and 
provides context-specific information on using the Information Center applications. 

• M•n•1• ,_llltnt k::on. Awlllable � sec:llll"S nato.nend'/ monltonng a patient. Select the Icon bl 
access the Manage Patient application where you can assign a monitoring device. 

he Murerents Button: Provides access to the Measurements application, wlet allows you to: 
Change alarm limits for patient 
Tur specific lms on or off foe patient. 
Adjust measurement settings within n profile. 
Set up telemetry devices 
Designate which elms will generate recording or report or initiate page. 
Mew or print an Arm Sunray 
Configure criteria to trigger alarm adviser notification. 
MMe active notiftio. 

Your cholces in the application depend on haw your unit ls set up and the equipment assigned to the 
patient. 



• D on -TIie ica, is~ when PaGld Modi! is twned an. 

• Off-The ialn is green wtlll IWI X owr it wherl Pacld Modll is uned cff. 

• a lhlanllnned -A red ~n lllllllc dsplays tm:r tt1e 10.ll'I wlMl'I t11e pallenfs pecied mode Is unknoWn er In 
ainllct. 

Toe pacer spike color is always white unless the ECG wave is white. If the ECG wave is white, then the 
pacer spike color is green. Pacer spikes may be configured to display with fixed amplihlde for inaeased 
visibility, 

/mportElnt-If PIIClld Mode is set to Unmnflnned, the !TT/AR c11gCNill1m acts as though Paced mode is 
tumed on. Select the icon to display a menu where you can tum Paced Mode on or off. 

Waming - If the patient has a pacemaker, Paced Mode must be turned on, enabling the !TT/AR algorithm 
to detect and reject pace pulses (spikes) from the HR a>unt. otherwise, pace pulses could be deteded as 
beats and the monitor may not alarm for an asystllle conditiOn. rt the patient does not have a ~maker, 
tum Paced Mode off to allow the !TT/AR algorithm to work mO!ll eff'e..tively. 

53 Print/record Icon. Depending on your system setup, seJect thiS iOon to do the following: 

• Remnl Al- m;ike a delaylCI recxinllng fer al sectcr5 that amrtUy hiMI petlent data. 

• Plfnt All - pmt a sb1p rur all Pl)tlents In Iha unit. 
• SaWII Slrtp11- Cllllilll! SiMII sb1ps fur all pallenla In the urft. 

If you select this iOon, a message a.mi you to confirm that you want to pioc:eed with the attlon. Select Y• 
ID CXll'lflrm. Your system may be set up ID just record, mc:ord and save a strip, or to just save a delayed 
s1rlp. 

El Do Not Res!Edtate. Resuscitation Icon. lndlrates the patient's airrent resusdtatlon status. 

- Modllled. The Icon Is solld white when the patient's resusdtadon status Is set to DNR {Do Not 
Resuscitate). The Icon Is a white outline when the patlenrs slatUs Is set to Modlfted. The lean does not 
display If the patient's nsJscltatlon slatus Is set to Full. Select the Icon to access the Manage Patient 
applbUon where you can change the resuscllatlon status. 

PdorPIII: 
Patient data can be smred up to 7 days fur each patient of Retrospedive Review at Central station. Data 
smred upon discharge, or from another unit with a tnmsrei; will be shown separately from a.irrent data. 

• Or- The iron is green wit enover it when Pao o is turned off • a Um■ffii.ed AIP'"-nnr-_,. l;b;tfl'lftttie:km�ltl!paOl!l'ft�models41iltt....,, ..... 
con'it 

The pacer spile color is always white unless the ECG wave is white. If the ECG wave is white, then the 
pacer spike color is green. Facer spikes may be configured to display with feed amplitude for increased 
visibility. 

important If Peosd Mode is set to Unconfirmed, the ST/AR algorithm acts as though Peoed mode is 
turned on. Select the icon to display a menu where you cn tum Paced ode on or off 

Warning - If the patient hes a pacemaker, Paced Mole must be turned on, enabling the ST/AR algorithm 
to detect and reject pace pulses (spikes) from the HR cunt. Otherwise, pace puls could be detected as 
beats and the monitor may not alarm for an asystole condition. If the patient does not have a pacemaker, 
tum Paced Mode off to allcw the ST/AR algorithm to work most effectively. 

� �remrclken. Depe,dit\gM,ollt sy.te11,etiip,e!d:thistontodolf'lefo'oli-linjtlg·, 

+ et Ai - print a strip for all patients in the unit. 
trip create saved strips for all patients in the unit 

If you select this icon, a me ge asks you to confirm thart you want to proceed with the action. Select Ye 
to confirm. Your systern may be set up to just record, record and save a strip, or to just save delayed 
strip 

Resuscitation Stat Lens: 

hi,at Resuscitate. Resuscitation loon. Indicates the pattent's current resuscdtatton status 

■ Moclfled. The leon ls solid white when the patient's resusdtation status ls set to Dfllll (Do Not 
Resusdtate). The lcon ls a whlte outline when the patient's status ls set to Modled. The inn does not 
display If the patient's resuscitation stats is set to Full. Select the lcon to access the Manage Patient 
application where you can change the resuscitation status. 

Prior Data; 

Petient data can be stored up to7 days for each patient of Retrospective Review at Central Station. Deta 
stored upon discharge, or from another unit with a transfer, will be shown separately from current data. 
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• A Prior Data icon shows in the review applications. Selecting it 
opens a menu of prior encounters. 
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Once you are Into this window -

• lhe Inlbm1111f..,, Bar at die top uims tell green (IIBtes 'Prior Dela') 
• The orli Sffllllt key 11'1 the batlDm task bar wll be 'RevleW' 
• Main scnien button bealmes 'Olmmt i.ilt' 
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• To dose the appllc:atlon, use the red X In the upper right or choose the aimmt Unit button 
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Refwencm: 

• MX 5erles QR COdes 
• central MonltDl1ng station PICX 

• IRJ_-...P.IC....IX...Jld_C.03_-....Engllsh.pdt'- 0!n1nll s13tlon user malUII 
• PJICX Rev C.03 Pallert Data RevleW 

• MX10 TI!lemevy baX 
• die MX10 IRJ manual Ink 
• die MX10 quick card reterel ice 

• MX100 Large Mcultm Monltllr 
• IRJ MX100-BOO_IVPM._NOX)Mar2019.pdt' User manual 

• lmlaslYI! pressure G.-cle 
• lnYasM! Pressure PDF 

• Cllpnography 
• Clpnogl'lll)hy Appllalllon Qicle 

---- -

« SCROLL. 

• • 
• A Prior Data icon shows in the review applications. Selecting it 

opens a menu of prior encounters. 
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Once you are into this window -- 
The [nformation Bar at the top turns teel green (stte Prier Det2) 
, peony smart key on the bottom task bar will be 'Review 
+ Main Screen button becomes Current. Unit' 
lo dose the application, use the red X In the upper right or choose the Current Untt. button 
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+ MX Serles QR Codes 
Central Monitoring Station PICX 

» IFU_-IC IX Rel C.O3 - English. pt- central station user manual 
PIICX Rev C.03 Peblent Data RevMiew 

+ MY4¢ Telemetry box 
the MX40 IF manual ink 
the pX40 quick card reference 

+ MY40O Large Mounted Mon#tor 
+ IFUMX40O-BOX_IVPM_NOR)Mara2019.pf User manual 

lase pressure Gulde 
lase Pressure Ppr 

+ Capnogrphy 
• Capnogrphy Application Guide 



□ Notes 

MX Series QR Codes 

Philips Monitoring System Manual 

Scan the QR Codes with a smart phone camera for Quick 

access to Philips YouTube videos for the Philips MX Series 

Patient Monitor 

MX Series-Front 

Hardware (2 min) 

MX Series-Rear 

Hardware (3 min) 

View image in PDF format. 

El Notes 

MX Series QR Codes 

Scan the QR Codes with a smart phone camera for Quick 
access to Philips YouTube videos for the Philips MX Series 
Patient Monitor 

• 

MX Series-Front 
Hardware (2 min) 

MX Series-Rear 
Hardware (3 min) 

Philips Monitoring System Manual 

View image in PDF format, 



Patient Information Center iX 
Instructions for Use 

Release C.03 

PHILIPS 

View image io PPE format. 

Patient Information Center iX 
Instructions for Use 

Release C.03 

PHILIPS 

View image in PDF format. 



car Seat Quick Guide 

PIC iX Patient Data Review 
Quick Guide 

Release C.02/C.03 

View image in PDF format. 

Car Seat Quick Guide 

PIC iX Patient Data Review 
Quick Guide 

Release C02/C.03 

View image in PDF format, 



Car Seat Assessment Record (CAR) 
Quick Guide 

1. Place bat7y 1n tar seat. 

3 Toui::hSfffilrtl<ev ~ START CAR. 

4 Selec1 amount oflime forTesl Duration 

5. Toucn CONFIRM key. 

···cAR is now In provru$~·· 
Monitoring ks contlrl\Jecl during CAR. 

6 . l f al any ume <1ut1ng CAR you need to 
exitot stop -press t11e smaitKey STOP 
CAR a,\ij CONFIRM 

Al any time you can also swRcti back to 
your defaurt monitoring screen t7y 
touching Ch,mge- S<:reen, ttien touch 
me t>ack arrow at the top or that menu. 
CAR wtlf commue ro flln m me ooc'< 
groUlld. 

7. 'Nhen CAR Is complete. the countdoWTI 
limla!r (ll) lh~ rar light in~ CAR SCJe(!1"1) 
will lttm RE.O . . 

- ~~ \ 
I . . .... 

View image io PPE format. 

Car Seat Assessment Record (CAR) 
Quick Guide 

.. . 
E 
in" 

$ Toueh CONFIRM 

URIS no/r pr4$% 
Monton9+conned u0CA 

6 Iatan tire (109CAR you nee 
e6tor slop-press0eSmart $TOM 
AR ad core 

At ante you can also swth bat 
you efault mordonng screen b 
outing Change oren, hen touch 
the back arr0 ah top 0th. me 
0A cote to I « t Dr 
/0u 

ween CARRI compete the tout.den 
ire tlohefa riot int€A Scee) 
w tun#ED 

- ~l 
I 

« 

View image in PDF format. 
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General Information 

HOTLINE- Blood and Fluid Warmer 

Part Number: 10011022-003 

This revision supercedes all previous revisions. 

Every effort has been made to ensure that the information in this manual is accurate and details provided 
are correct at the time of printing. The company, however, reserves the right to improve the equipment 
shown. Mention of third-party products is for informational purposes only and constitutes neither an 
endorsement nor a recommendation. Smiths Medical ASD, Inc. ("Smiths Medical") assumes no responsi­
bility with regard to the performance or use of these products. 

Smiths Medical and Level 1 design marks and Level 1 and HOTLINE are trademarks of Smiths Medical. 
The symbol® indicates the trademark is registered in the U.S. Patent and Trademark office and certain 
other countries. 

All other names and marks mentioned are the trade names, trademarks, or service marks of the 
respective owners. 

For further information, please call your local Smiths Medical distributor or Smiths Medical direct at 
1 800 258 5361 or + 1 614 210 7300. 

©2014, 2017, 2019, 2020 Smiths Medical. 

All rights reserved. 
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HOTLINE Blood and Fluid Warmer 

Part Number: 10011022-003 

This revision supercedes all previous revisions. 

Every effort has been made to ensure that the information in this manual is accurate and details provided 
are correct at the time of printing. The company, however, reserves the right to improve the equipment 
shown. Mention of third-party products is for informational purposes only and constitutes neither an 
endorsement nor a recommendation. Smiths Medical ASD, Inc.("Smiths Medical") assumes no responsi­ 
bility with regard to the performance or use of these products. 

Smiths Medical and Level 1 design marks and Level 1 and HOTLINE are trademarks of Smiths Medical. 
The symbol indicates the trademark is registered in the US. Patent and Trademark office and certain 
other countries. 

All other names and marks mentioned are the trade names, trademarks, or service marks of the 
respective owners. 

For further information, please call your local Smiths Medical distributor or Smiths Medical direct at 
1 800 258 5361 0r +1 614 210 7300. 

02014, 2017, 2019, 2020 Smiths Medical 

All rights reserved. 
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1 About this Manual 

Indications for Use 
Conventions Used in this Manual 

2 Description 
Components 
HOTLINE• Fluid Warming Set 

3 Important Safety Information 
Additional WARNINGS and CAUTIONS for Accessories 

4 Assembly Instructions 
Step 1 - Unpack the HOTLINE'" Warmer 
Step 2 - Clamp the HOTLINE'" Warmer to the I.V. Pole 
Step 3 - Disinfect the Reservoir 
Step 4 - Fill the Reservoir With Recirculating Solution 
Step 5- Perform the Electrical Safety Tests 

5 Principle of Operation 
lnfusate DeliveryTemperatures 

6 Operation 
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Display Panel 
Power and Alarm Test Panel 
Reservoir Level Display 

Modes of Operation 
OFF Mode 
ON/Operating Mode 
Check Disposables Mode 
Add Recirculating Solution Mode 
Over Temperature Alarm Mode 

7 Operating Instructions 
Step 1 - Set Up the HOTLINE• Warmer 
Step 2 - Set Up the HOTLINE• Fluid Warming Set 
Step 3 - Connect the Intravenous Administration Set 
Step 4- Using the HOTLINE• Warmer 
Step 5 - After Use 

Storage 

8 Troubleshooting 
9 Testing 

Alarm Signal Test 
Over Temperature Alarm Test 
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SECTION , About this Manual 

SECTION 

About this Manual 
This operator's manual describes the assembly, use, and maintenance of 
the HOTLINE® Blood and Fluid Warmer. This manual is intended for use by 
individuals trained in the healthcare and biomedical professions. 

WARNING:These instructions contain important information for safe use of 
the product. Read the entire contents of this operator's manual, including 
Warnings and Cautions, before using this product. Failure to properly follow 
warnings, cautions, and instructions could result in death or serious injury to 
the patient. 

Indications for Use 
The HOTLINE11 Blood and Fluid Warmer is designed for use with the 
HOTLINE® Fluid Warming Set to warm blood and intravenous (I.V.) fluids 
and deliver them to the patient's intravenous access site at normothermic 
temperatures under gravity flow conditions. The HOTLINE11 Warmer is 
intended for use by trained medical personnel to provide routine flow of 
warmed I.V. fluid. 

Conventions Used in this Manual 

• The HOTLINE® Blood and Fluid Warmer will be referred to as the 
HOTLINE® Warmer. 

• The L Series Fluid Warming Sets (L-70, L-70NI, L-80) will be referred 
to as the HOTLINE® Fluid Warming Set or Disposable Set. 

Convention Description 

CONTRAINDICATION A Contraindication statement alerts the operator 
to conditions when the device should not be 
used. 

CAUTION A Caution statement alerts the operator to 
conditions that may cause malfunction, failure, 
or damage to the device. 

WARNING A Warning statement alerts the operator to 
conditions that may cause death or serious injury 
to the patient or operator. 
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SECTION 2 • Description 

SECTION 2 

Description 
The HOTLINE• Warmer delivers blood and intravenous fluid at 
normothermic temperatures by surrounding the sterile intravenous line 
with a layer of warmed recirculating solution. An onboard recirculating 
solution supply is heated to 41 .5°C ± 0.5 and circulated through the 
outer lumen of the HOTLINE• Flu id Warming Set, which surrounds the 
intravenous line. 

The HOTLINE• Warmer employs a safe, recirculating solution heating 
system, inherently free of"hot spots,"to actively warm the patient 
line. Electronic circuitry continuously monitors the recirculating 
solution temperature. The primary temperature control circuit limits 
the recirculating solution to 42°C maximum. In the unlikely event of a 
malfunction of this circuit, a second "watchdog" circuit will visually and 
audibly alarm and stop the recirculating solution pump if the temperature 
reaches 43.1°C. Fluid in the HOTLINE• Fluid Warming Set is never exposed 
to any damaging or dangerous temperatures while the HOTLINE• Warmer 
is operating. 

The recirculating solution temperature and visual alarms are indicated on 
the Display Panel on the front of the HOTLINE•Warmer. A green Operating 
light illuminates on this panel when the HOTLINE• Warmer is set up and 
operating correctly. 

Components 
The HOTLINE• components are called-out in the following series of 
figures. 

2 

FrontVlew 

1 Socket for HOTLINE• Fluid Warming Set with the reflux 
plug in place 

2 Display Panel 
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SECTION 2 • Description 
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Right Side View 

1 Socket with the reflux plug removed 

2 Clamp for I.V. pole 

3 Drain tube in tube holder 

4 Reflux plug 

s Power cord 

RearView 

1 Fill-port plug 

2 Drain tube in tube holder 

3 Clamp for I.V. pole 

4 Protective earth terminal 

S Auxiliary electrical outlet (uncovered) 

Left Side View 

1 Power and Alarm Test Panel 

2 Fill-port plug 

3 Reservoir, contains recirculating solution 

4 Float switch (inside reservoir) 
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SECTION 2 • Description 

HOTLINE® Fluid Warming Set 
HOTLINE• Fluid Warming Sets (L-70, L-70NI, L-80) are individually packed, 
single-use disposables with a Sterile Fluid Path. The priming volume is 
20 ml for the L-70 and L-70NI, and 21 ml for the L-80. The HOTLINE® Fluid 
Warming Set has a Twin-Tube Connector that plugs into the socket on the 
right side of the HOTLINE® Warmer. This is the only connection necessary 
to provide the warming function. The HOTLINE® Fluid Warming Set is easily 
unplugged from the HOTLINE® Warmer and discarded. 
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SECTION 3 • Important Safety Information 

SECTION 3 

Important Safety 
Information 
This section covers information for prescribers and guidelines for safe use 
of the HOTLINE41 Warmer. 

CONTRAINDICATION 

Not for use in warming platelets, cryo-precipitates, or granulocyte 
suspensions. 

WARNINGS 

Death or serious injury may occur to the patient or operator if these 
warnings are not followed. 

• These instructions contain important information for safe use of 
the product. Read the entire contents of this operator's manual, 
including Warnings and Cautions, before using this product. 
Failure to properly follow warnings, cautions, and instructions 
could result in death or serious injury to the patient. 

• The HOTLINE• Fluid Warming Set, L-10, PC-8, andYC-8 are single­
use devices and are not intended for re-sterilization. 

• Do not use HOTLINE® Fluid Warming Set, L-10, PC-8, and YC-8 if 
the caps are not securely in place, else the I.V. flow path may not 
be sterile. 

• The HOTLINE• Warmer is for use only with Smiths Medical 
supplied or approved parts, accessories, and Disposable Sets. 
The device may not function as intended with the use of 
unapproved parts, accessories, or Disposable Sets. 

• Blood and blood products could contain pathogenic organisms. 
Failure to follow institutional policy and procedures for 
biomedical-hazardous materials could lead to exposure to 
harmful pathogens. 

• Set-up, priming, and use require aseptic technique as per 
applicable institutional policies and procedures. 
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SECTION 3 • Important Safety Information 

6 

WARNINGS [continued] 

• Prime the recirculating solution path before connecting to 
the intravenous extension set. This is to confirm that there 
is not a breach between the recirculating solution path and 
intravenouspath. If fluid exits the patient end of the HOTLINE" 
Fluid Warming Set before connecting to the intravenous 
administration set, remove and replace HOTLINE" Fluid Warming 
Set. 

• Remove all air from the HOTLINE" Fluid Warming Set, L-10, PC-8, 
and YC-8 before connecting to the patient. Failure to do so may 
result in introduction of air to the patient. 

• To reduce the risk of outgassed microbubbles entering patient 
vasculature, an L-10 Gas Vent may be used with the HOTLINE" 
Fluid Warming Set. 

• Not for use with pressure devices generating over 300 mmHg. 
Pressure greater than 300 mmHg may compromise the integrity 
of the HOTLINE" Fluid Warming Set. 

• To prevent a breach between the recirculating solution path and 
intravenous path, do not use needles greater than 38 mm (1.5"} 
in length when accessing the injection port. If there is a breach 
between the recirculating solution path and intravenous path, 
patient illness may occur because of the HOTLINE" Warmer's 
recirculating solution entering the patient's bloodstream. 

• Do not stick the HOTLINE" Fluid Warming Set with needles, as 
this will breach the I.V. path and compromise the integrity of 
the patient intravenous line. If a Disposable Set with a breached 
recirculating solution path/intravenous path is used, then patient 
illness may occur because of the HOTLINE" Warmer's recirculating 
solution entering the patient's bloodstream. 

• Activation of the Over Temperature warning signal indicates that 
warming has stopped and immediate operator intervention is 
required to clear the over temperature condition or to remove 
the device from service. 

• If any visual indicator does not illuminate or the audible signal 
does not sound, do not use the HOTLINE" Warmer. Remove the 
device from service immediately. 

• Do not operate the HOTLINE" Warmer in the presence of a 
flammable anesthetic mixture with air, oxygen, or nitrous oxide. 
The risk of explosion exists if the HOTLINE• Warmer is operated in 
a potentially explosive environment. 
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SECTION 3 • Important Safety Information 

WARNINGS [continued] 

• Do not use the HOTLINE8 Warmer in high-energy fields such as: 
MRI, X-RAY, portable and mobile RF communications equipment, 
and other such devices. The HOTLINE8 Warmer may act as a 
projectile in a strong magnetic field, cause image artifacts, or not 
function as intended. 

• Exposed conductor on MAINS power cord can cause an 
electrocution hazard. Remove device from service if the MAINS 
power cord has exposed wires. 

• Grounding reliability can only be achieved when the MAINS 
power cord is connected to a properly grounded receptacle. Risk 
of electrical shock exists if the equipment is not connected to a 
properly grounded receptacle. 

• Do not mount the HOTLINP Warmer more than 107 cm (42") 
above the floor. For convenience, 107 cm (42") is indicated on 
the HOTLINE8 Warmer power cord by a black mark. Mounting the 
HOTLINE8 Warmer above 107 cm (42") may result in instability of 
the pole and tipping. 

• Ensure that the HOTLINE• Warmer clamp is screwed tightly onto 
the I.V. pole. Failure to securely mount the HOTLINE8 Warmer 
onto the I.V. pole may cause the HOTLINE8 Warmer to slide down 
the I.V. pole. 

• Do not use the HOTLINE8 Warmer if equipment or Disposable Set 
malfunction is evident. 

• No operator-serviceable parts. All service must be performed 
bySmiths Medical or competent personnel. 

• No modification of this equipment is allowed. 

• The HOTLINE8 Warmer should not be used adjacent to or stacked 
with other equipment. If adjacent or stacked use is necessary, you 
should verify normal operation of the HOTLINE8 Warmer in the 
configuration in which it is to be used. 

• Common portable and mobile consumer electronic devices 
may cause interference with the HOTLINE• Warmer. Observe the 
HOTLINE8 Warmer to verify normal operation. 

• Facility wiring must comply with all applicable electrical codes. 
Do not bypass power cord connections. Do not remove a prong 
from the power cord. 
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CAUTIONS 

Malfunction, failure, or damage to the device may occur if these cautions 
are not followed. 

• Federal (U.S.A.) law restricts this device to sale by or on the order 
of a physician. 

• Do not autoclave or immerse any part of the HOTLINP Warmer in 
liquids, which may cause damage and improper functioning. 

• Never use organic solvents (e.g., acetone), strong acids, or bases 
to clean any portion of the HOTLINP Warmer. 

• Do not place the HOTLINP Warmer directly under a faucet or 
use a faucet sprayer to rinse. Never spray cleaning or other fluids 
into openings on the HOTLINE® Warmer or into the external 
connectors. 

• This device is cooled by convection. Be sure the air vents on the 
bottom and the back of the device are kept clear. 

• Do not fill the HOTLINE• Warmer reservoir with a HOTLINP Fluid 
Warming Set in place. Failure to remove the HOTLINE• Fluid 
Warming Set before the fill procedure may result in an air lock in 
the HOTLINE• Warmer. 

• Medical devices require specific material characteristics to 
perform as intended. These characteristics have been verified 
for single use only. Any attempt to re-process the device for 
subsequent re-use may adversely affect the integrity of the 
device or lead to deterioration in performance. 
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SECTION 3 • Important Safety Information 

Additional WARNINGS and CAUTIONS for Accessories 

WARNINGS for the L-10 Gas Vent and L-80 Fluid Warming Set 

• Do not tape over vents, else air will not be vented. 

• Not for use with volumetric infusion pumps, hand pumps, or 
syringes. These may compromise the integrity of the L-10 Gas 
Vent or HOTLINP Fluid Warming Set. 

• When the L-10 Gas Vent is in use, it should be placed at or below 
the heart level. Do not raise the gas vent above the patient's 
heart level. If the gas vent is raised above heart level, air may be 
entrained into the infusion line, possibly causing air embolism, 
resulting in serious injury or death. 

CAUTIONS for the L-10 Gas Vent and L-80 Fluid Warming Set 

• This product contains natural rubber latex, which may cause 
allergic reactions. 
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• This product contains natural rubber latex, which may cause 
allergic reactions. 
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SECTION 4 • Assembly Instructions 

SECTION 4 

Assembly Instructions 
Read through the instructions completely prior to setting up the 
HOTLINE® Warmer. 

Step 1 - Unpack the HOTLINE® Warmer 
1 Open the shipping carton and remove the HOTLINE® Warmer. 

2 Check the contents of the package to verify the following 
components are present: 

• HOTLINE® Warmer 

• Operator's Manual 

• HOTLINE® Inspection/Test Form 

3 Examine the HOTLINE® Warmer for damage. If any components 
appear damaged, do not use the HOTLINE® Warmer. Contact 
Smiths Medical for a replacement. 

Note: After unpacking the HOTLINE® Warmer, recycle packaging 
material according to hospital policy for recyclable materials. 

Step 2 - Clamp the HOTLINE® Warmer to the I.V. Pole 

WARNINGS 

10 

• Ensure that the HOTLINE® Warmer pole clamp is screwed tightly 
onto the I.V. pole. Failure to securely mount the HOTLINE® 
Warmer onto the I.V. pole may cause the HOTLINE® Warmer to 
slide down the pole and may injure the patient or operator. 

• Do not mount the HOTLINE® Warmer more than 107 cm (42") 
above the floor. For convenience, 107 cm (42") is indicated on 
the HOTLINE® Warmer line cord by a black mark. Mounting the 
HOTLINE® Warmer above 107 cm (42") may result in instability of 
the pole and tipping that may injure the patient or operator. 

CAUTION 

This device is cooled by convection. Be sure the air vents on the 
bottom and the back of the device are kept clear. 
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• Do not mount the HOTLINP Warmer more than 107 cm (42") 
above the floor. For convenience, 107 cm (42") is indicated on 
the HOTLINE Warmer line cord by a black mark. Mounting the 
HOTLINE Warmer above 107 cm (42") may result in instability of 
the pole and tipping that may injure the patient or operator. 

CAUTION 
This device is cooled by convection. Be sure the air vents on the 
bottom and the back of the device are kept clear. 
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SECTION 4 • Assembly Instructions 

1 Slide the clamp (a) on the HOTLINE® Warmer over the 1.V. pole 
(b) and tighten the clamp screw (c) firmly. 

2 Check the tightness of the HOTLINE® Warmer to ensure it is 
securely clamped to the pole. 

Step 3 - Disinfect the Reservoir 
1 Prepare a 0.3% hydrogen peroxide solution by mixing 140 ml 

of 3% hydrogen peroxide solution and 1,260 ml of distilled 
water. 

2 Remove the reflux plug from the socket if required, and then 
remove the fill-port plug (d) and fill the reservoir with 
1.4 liters of 0.3% hydrogen peroxide solution. 

3 Replace the fill-port plug (d). 

4 Insert a HOTLINE® Fluid Warming Set (e) (L-70, L-70 NI, L-80) 
into the socket. 

5 Plug the HOTLINE® Warmer into properly grounded power 
outlet. 

6 Turn the HOTLINE® Warmer ON and let the solution circulate 
for a 30-minute disinfection period. 

7 Turn the HOTLINE® Warmer OFF. 

8 Invert the drain tube (f) and place a container under the 
end of the tube. Remove the end cap (g) and drain the 
recirculating solution into the container. 

9 When all the recirculating solution has drained from the 
reservoir, replace the end cap and insert the drain tube back 
in the holder. 

10 Remove the HOTLINE® Fluid Warming Set and discard 
according to established hospital procedures. 
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Step 3- Disinfect the Reservoir 
1 Prepare a 0.3% hydrogen peroxide solution by mixing 140 ml 

of 3% hydrogen peroxide solution and 1,260 ml of distilled 
water. 

2 Remove the reflux plug from the socket if required, and then 
remove the fill-port plug (d) and fill the reservoir with 
1.4 liters of 0.3% hydrogen peroxide solution. 

3 Replace the fill-port plug (d). 

4 Insert a HOTLINE Fluid Warming Set (e) (1-70, L-70 NI, L-80) 
into the socket. 

5 Plug the HOTLINE® Warmer into properly grounded power 
outlet. 

6 Turn the HOTLINE® Warmer ON and let the solution circulate 
for a 30-minute disinfection period. 

7 Turn the HOTLINE" Warmer OFF. 

8 Invert the drain tube (f) and place a container under the 
end of the tube. Remove the end cap (g) and drain the 
recirculating solution into the container. 

9 When all the recirculating solution has drained from the 
reservoir, replace the end cap and insert the drain tube back 
in the holder. 

10 Remove the HOTLINE® Fluid Warming Set and discard 
according to established hospital procedures. 
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SECTION 4 • Assembly Instructions 

Step 4 - Fill the Reservoir With Recirculating 
Solution 

WARNING 
Do not fill the HOTLINE-Warmer reservoir with a HOTLINE• Fluid 
Warming Set in place. Failure to remove the HOTLINE• Fluid 
Warming Set before the fill procedure may result in an air lock in the 
HOTLINE- Warmer. 

Recirculating Solution Protocols 

Use one of the following solutions for the reservoir. 

Recirculating 
Preparation Maintenance 

Solution 

0.3% Hydrogen Mix 140 ml of3% hydrogen Replace solution and 
Peroxide Solution peroxide with 1,260 ml of disinfect reservoir 

distilled water. every 12 months. 

Distilled Use distilled water. Replace solution and 
Water disinfect reservoir 

every 30 days. 

35% lsopropyl Alcohol Mix 700 ml of 70% isopropyl Replace solution and 
Solution alcohol with 700 ml of disinfect reservoir 

distilled water. every 30 days. 

Note: Use distilled water only, not tap water. Failure to do so may cause 
build-up of mineral deposits in the recirculating solution path, which may 
impair heater performance. 

1 Prepare the recirculating solution. 

2 Remove the fill-port plug (a). 

3 Fill the reservoir with 1 .4 liters of recirculating solution. 

4 Replace the fill-port plug. 

Step 5- Perform the Electrical Safety Tests 
Perform all applicable electrical safety tests as required per institutional 
procedure. Refer to Section 9, "Testing", for more information about 
electrical safety testing. 
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SECTION 4 • Assembly Instructions 

Step 4 - Fill the Reservoir With Recirculating 
Solution 

WARNING 
Do not fill the HOTLINE Warmer reservoir with a HOTLINE Fluid 
Warming Set In place. Failure to remove the HOTLINE" Fluid 
Warming Set before the fill procedure may result In an air lock in the 
HOTLINE" Warmer. 

Recirculating Solution Protocols· 

Use one of the following solutions for the reservoir. 

Recirculating Preparation Maintenance Solution 

0.3% Hydrogen Mix 140 ml of 39% hydrogen Replace solution and 
Peroxide Solution peroxide with 1,260 ml of disinfect reservoir 

distilled water. every 12 months. 

Distilled Use distilled water. Replace solution and 
Water disinfect reservoir 

every 30 days. 

359% lsopropyy Alcohol Mix 700 ml of 70% is0propyM Replace solution and 
Solution alcohol with 700 ml of disinfect reservoir 

distilled water. every 30 days. 

Note: Use distilled water only, not tap water. Failure to do so may cause 
build-up of mineral deposits in the recirculating solution path, which may 
impair heater performance. 

1 Prepare the recirculating solution. 

2 Remove the fill-port plug (a). 

3 Fill the reservoir with 1 .4 liters of recirculating solution. 

4 Replace the fill-port plug. 

Step 5- Perform the Electrical Safety Tests 
Perform all applicable electrical safety tests as required per Institutional 
procedure. Refer to Section 9, Testing", for more information about 
electrical safety testing. 
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SECTION S • Principle of Operation 

SECTION 5 

Principle of Operation 
HOTLINE® Warmer delivers blood and intravenous fluid at 
normothermic temperatures under routine, gravity flow rates. 
Conventional fluid warming systems suffer from cool-down 
between the warmer and the patient connection. HOTLINE® Warmer 
overcomes this problem by providing active warming of the patient 
line all the way to the patient connection. 

Active warming is achieved by surrounding the sterile intravenous 
line with a layer of precisely controlled warm recirculating solution 
(a), thereby protecting the patient line against exposure to cold and 
eliminating patient line cool-down. 

The unique design of the HOTLINE® Fluid Warming Set allows blood 
and intravenous fluid to be delivered to the patient at normothermic 
temperature at gravity flow rates to 50-5,000 ml/hr. 

lnfusate Delivery Temperatures 
The following table shows the typical infusate delivery temperatures 
at the patient end of an L-70 HOTLINE® Fluid Warming Set. 

Note: The setpoint temperature of the recirculating solution is 4 7 .9°C. 

-
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500 750 1000 1250 1500 2000 2500 3000 3500 4000 4500 5000 

Flow Rate (ml/ hr) 

Ambient Temperature Range: 20°c ± 2°c 

--+- 20°c lnfusate 

···E3·· 10°c lnfusate 
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Principle of Operation 
HOTLINE° Warmer delivers blood and intravenous fluid at 
normothermic temperatures under routine, gravity flow rates. 
Conventional fluid warming systems suffer from cool-down 
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SECTION 6 • Operation 

SECTION 6 

Operation 
This section describes the controls and displays that monitor and control 
the HOTLINE•Warmer, and the modes of operation. 

Controls and Displays 
• Display Panel 

• Power and Alarm Test Buttons 

• Reservoir Level Display 

Display Panel 
The Display Panel is located on the front of the HOTLINE• Warmer and 
provides continuous information about the operation of the HOTLINE• 
Warmer. A liquid crystal display {LCD) indicates recirculating solution 
temperature. Just below the LCD, four light-emitting diodes (LEDs) 
indicate operation modes for the HOTLINE• Warmer. 

14 

1 Recirculating Solution Temperature - The temperature is 
displayed in degrees Celsius. 

2 ON/Operation - The green LED illuminates when the power 
is turned on and the HOTLINE• Fluid Warming set is properly 
installed. 

3 Check Disposables-The red LED illuminates and an audible 
attention signal beeps when the HOTLINE• Fluid Warming Set is 
not properly installed. 

4 Add Recirculating Solution -The red LED illuminates and an 
audible attention signal beeps when the level in the reservoir is 
low and additional recirculating solution must be added. 

5 over Temperature-The red LED illuminates and an audible 
warning signal beeps when the recirculating solution is over the 
acceptable temperature for safe use. 
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temperature. Just below the LCD, four light-emitting diodes (LEDs) 
indicate operation modes for the HOTLINE Warmer. 

1 Recirculating Solution Temperature - The temperature is 
displayed in degrees Celsius. 

2 ON/Operation-The green LED illuminates when the power 
is turned on and the HOTLINE" Fluid Warming set is properly 
Installed. 

3 Check Disposables- The red LED Illuminates and an audible 
attention signal beeps when the HOTLINE" Fluid Warming Set is 
not properly Installed. 

4 Add Recirculating Solution - The red LED illuminates and an 
audible attention signal beeps when the level in the reservoir is 
low and additional recirculating solution must be added. 

5 Over Temperature - The red LED illuminates and an audible 
warning signal beeps when the recirculating solution is over the 
acceptable temperature for safe use. 
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SECTION 6 Operation 

Power and Alarm Test Panel 

The Power and Alarm Test Panel is located on the left side of the HOTLINE® 
Warmer next to the reservoir. This panel contains two 
pressure-sensitive buttons that are activated when pressed, and the 
ON/OFF switch. 

1 Over Temperature Alarm Test Button - The Over Temperature 
Alarm Test is used to confirm the proper operation of the Over 
Temperature circuitry. 

2 Alarm Test Button - The Alarm Signal Test is used to confirm 
proper operation of the visual and audible alarms. 

3 Power ON/OFF Switch - The black switch toggles to turn power 
ON and OFF. 

Reservoir Level Display 

The reservoir for the recirculating solution is located on the left side of the 
HOTLINE® Warmer, next to the Power and Alarm Test Panel. The level of 
the recirculating solution is visible in the reservoir. Two symbols indicate 
the maximum (a) and minimum (b) solution level requirements. 
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SECTION 6 • Operation 

Modes of Operation 
The HOTLINE® Warmer operation is defined in the following modes: 

• OFF Mode 

• ON/Operating Mode 

• Check Disposables Mode 

• Add Recirculating Solution Mode 

• Over Temperature Alarm Mode 

The description of each mode includes a definition of the mode, activation 
and/or monitoring of the mode, mode characteristics, and method to 
clear the mode state. 

OFF Mode 
The power switch is in the OFF position (a) and the HOTLINE®Warmer is 
turned off. 

ON/Operating Mode 
The power switch is in the ON position (b) and the HOTLINE® Fluid 
Warming Set has been properly installed. 

Mode characteristics 

• The green Operating LED (c) illuminates. 

• The reservoir temperature display will begin to increase. 

• The recirculating solution path in the HOTLINE® Fluid Warming Set 
will automatically prime. 

Check Disposables Mode 
The Check Disposables mode indicates a missing or improperly installed 
HOTLINE® Fluid Warming Set. 

Mode characteristics 

• The green Operating LED on the Display Panel turns off. 

• The red Check Disposables LED (d) on the Display Panel illuminates. 

• The audible alarm sounds (54-59 dB) and repeats approximately 
every two seconds. 

• The recirculating solution stops circulating. 

To clear this mode, check that the Twin-Tube Connector on the HOTLINE® 
Fluid Warming Set is firmly inserted in the socket. 

·• 
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OFF Mode 
The power switch is in the OFF position (a) and the HOTLINE® Warmer is 
turned off. 

ON/Operating Mode 
The power switch is in the ON position (b) and the HOTLINE® Fluid 
Warming Set has been properly installed. 

Mode characteristics 
• The green Operating LED (c) illuminates. 
• The reservoir temperature display will begin to increase. 
• The recirculating solution path in the HOTLINE® Fluid Warming Set 

will automatically prime. 

Check Disposables Mode 
The Check Disposables mode indicates a missing or improperly installed 
HOTLINE" Fluid Warming Set. 

Mode characteristics 
• The green Operating LED on the Display Panel turns off. 
• The red Check Disposables LED (d) on the Display Panel illuminates. 
• The audible alarm sounds (54-59 dB) and repeats approximately 

every two seconds. 
• The recirculating solution stops circulating. 

To clear this mode, check that the Twin-Tube Connector on the HOTLINE® 
Fluid Warming Set is firmly inserted in the socket. 
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The HOTLINE" Warmer operation is defined in the following modes: 

• OFF Mode 
• ON/Operating Mode 
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• Add Recirculating Solution Mode 
• Over Temperature Alarm Mode 

The description of each mode includes a definition of the mode, activation 
and/or monitoring of the mode, mode characteristics, and method to 
clear the mode state. 
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SECTION 6 • Operation 

Add Recirculating Solution Mode 

The Add Recirculating Solution mode indicates that the solution level in 
the reservoir is below its minimum level. 

Mode characteristics 

• The green Operating LED on the Display Panel turns off. 

• The red Add Solution LED (a) on the Display Panel illuminates. 

• The audible alarm sounds (54-59 dB) and repeats approximately 
every two seconds. 

• The recirculating solution stops circulating. 

To clear this mode, add recirculating solution to the reservoir. 

Over Temperature Alarm Mode 

The Over Temperature Alarm mode indicates that the temperature of the 
recirculating solution is at or above 43.1 °C. 

Mode characteristics 

• The green Operating LED on the Display Panel turns off. 

• The red Over Temperature LED (b) on the Display Panel illuminates. 

• The audible alarm sounds (54-59 dB) and repeats approximately 
every two seconds. 

• The recirculating solution stops circulating. 

For instructions to clear this mode, see Section 8, "Troubleshooting': 
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SECTION 7 

Operating Instructions 
The Operating Instructions are grouped into five segments. Read through 
each segment BEFORE performing a procedure. 

WARNINGS 

• Set-up, priming, and use require aseptic technique as per 
applicable institutional policies and procedures. Death or serious 
injury may occur to the patient or operator if this warning is not 
followed. 

• Grounding reliability can only be achieved when MAINS power 
cords are connected to a properly grounded receptacle. Risk of 
electrical shock exists if the equipment is not connected to a 
properly grounded receptacle. 

• Do not fill the HOTLINE• reservoir with a HOTLINP Fluid Warming 
Set in place. Failure to remove the HOTLINE• Fluid Warming Set 
before the fill procedure may result in an air lock in the HOTLINP 
Warmer. 

Step 1 - Set Up the HOTLINE® Warmer 

18 

1 Check that the level is above the minimum level mark (a) on the 
reservoir. Add recirculating solution to the reservoir through the 
fill-port if required. 

2 Check the condition of the HOTLINE® Warmer with a visual 
inspection before using. Remove from service any HOTLINE• 
Warmer that shows physical damage. 

3 Plug the HOTLINE® Warmer into properly grounded power 
outlet. 
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Operating Instructions 
The Operating Instructions are grouped into five segments. Read through 
each segment BEFORE performing a procedure. 

WARNINGS 

• Set-up, priming, and use require aseptic technique as per 
applicable institutional policies and procedures. Death or serious 
injury may occur to the patient or operator if this warning is not 
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before the fill procedure may result in an air lock in the HOTLINE® 
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1 Check that the level is above the minimum level mark (a) on the 

reservoir. Add recirculating solution to the reservoir through the 
fill-port if required. 
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inspection before using. Remove from service any HOTLINE" 
Warmer that shows physical damage. 

3 Plug the HOTLINE® Warmer into properly grounded power 
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el a 

0 

0 

18 HOTLINE" BLOOD AND FLUID WARMER I Operator's Manual 



SECTION 7 • Operating Instructions 

Step 2 - Set Up the HOTLINE9 Fluid Warming Set 

WARNINGS 

• The HOTLINE• Fluid Warming Set is a single-use device and is not 
intended for re-sterilization. Death or serious injury may occur to 
the patient or operator if this warning is not followed. 

• Do not use HOTLINE• Fluid Warming Set, L-10, PC-8, and YC-8 
if the caps are not securely in place, else flow path may not be 
sterile and may cause death or serious injury. 

• Prime the recirculating solution path before connecting to the 
intravenous extension set. This is to confirm that there is not a 
breach between the recirculating solution path and intravenous 
path. If fluid exits the patient end of the HOTLINP Fluid Warming 
Set before connecting to the intravenous extension set, remove 
and replace HOTLINE- Fluid Warming Set. Death or serious 
injury may occur to the patient or operator if this warning is not 
followed. 

To set up the HOTLINE• Fluid Warming Set, you will need the following: 

• HOTLINE• Warmer 

• Intravenous administration set 

• Intravenous fluid or blood 

• Extension Set, 20 cm (8") or less in length (optional) 

1 Remove the reflux plug (if present) from the socket on the right 
side of the HOTLINE•warmer. 

2 Plug the Twin-Tube Connector on the HOTLINE• Fluid Warming 
Set (a) into the socket. 

3 Turn ON the power switch. 

• The green Operating LED on the Display Panel illuminates. 

• The recirculating solution temperature display will begin to 
increase. 

• The recirculating solution path in the HOTLINE• Fluid 
Warming Set will automatically prime. 

4 Remove the end cap and inspect the patient end of the 
HOTLINE• Fluid Warming Set for leaks to confirm the integrity of 
the intravenous pathway. 

HOTLINE• BLOOD AND FLUID WARMER I Operator's Manual 19 

l 

SECTION 7 • Operating Instructions 

Step 2- Set Up the HOTLINE" Fluid Warming Set 

WARNINGS 
• The HOTLINE Fluid Warming Set is a single-use device and is not 

Intended for re-sterilization. Death or serious injury may occur to 
the patient or operator if this warning is not followed. 

• Do not use HOTLINE" Fluid Warming Set, L-10, PC-8, and YC-8 
if the caps are not securely In place, else flow path may not be 
sterile and may cause death or serious injury. 

• Prime the recirculating solution path before connecting to the 
intravenous extension set. This is to confirm that there is not a 
breach between the recirculating solution path and intravenous 
path. If fluid exits the patient end of the HOTLINE" Fluid Warming 
Set before connecting to the Intravenous extension set, remove 
and replace HOTLINE" Fluid Warming Set. Death or serious 
injury may occur to the patient or operator if this warning is not 
followed. 

To set up the HOTLINE Fluid Warming Set, you will need the following: 

• HOTLINE" Warmer 
• Intravenous administration set 
• Intravenous fluid or blood 
• Extension Set, 20 cm (8) or less in length (optional) 

1 Remove the reflux plug (if present) from the socket on the right 
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Set (a] into the socket. 

3 Tum ON the power switch. 

• The green Operating LED on the Display Panel illuminates. 

• The recirculating solution temperature display will begin to 
increase. 

• The recirculating solution path in the HOTLINE" Fluid 
Warming Set will automatically prime. 

4 Remove the end cap and inspect the patient end of the 
HOTLINE" Fluid Warming Set for leaks to confirm the integrity of 
the intravenous pathway. 
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SECTION 7 • Operating Instructions 

Step 3 - Connect the Intravenous Administration Set 

WARNINGS 

• Remove all air from the HOTLINE• Fluid Warming Set, L-10, PC-8, 
and YC-8 before connecting to the patient. Failure to do so may 
result in introduction of air to the patient, which may contribute 
to serious patient injury or death. 

• To prevent a breach between the recirculating solution path and 
intravenous path, do not use needles greater than 38 mm (1.5"} 
in length when accessing the injection port. If there is a breach 
between the recirculating solution path and intravenous path, 
patient illness may occur because of the HOTLINP Warmer's 
recirculating solution entering the patient's bloodstream. 

• Do not stick the HOTLINE® Fluid Warming Set with needles, as 
this will breach the 1.V. path and compromise the integrity of 
the patient intravenous line. If a Disposable Set with a breached 
recirculating solution path/intravenous path is used, then patient 
illness may occur because of the HOTLINE® Warmer's recirculating 
solution entering the patient's blood stream. 

1 Connect the I.V. fluid and the intravenous administration set to 
the HOTLINE• Fluid Warming Set. 

2 Fully prime the intravenous administration set, the HOTLINE® 
Fluid Warming Set, and patient extension set {if used). 

3 Connect the distal end of the HOTLINE® Fluid Warming Set to the 
patient's intravenous access site without entrapping air. 

Step 4 - Using the HOTLINE® Warmer 

20 

WARNINGS 

• Activation of the Over Temperature warning signal indicates that 
warming has stopped and immediate operator intervention is 
required to clear the over temperature condition or to remove 
the device from service. Death or serious injury may occur to the 
patient or operator if this warning is not followed. 

• If any visual indicator does not illuminate or the audible signal 
does not sound, do not use the HOTLINE• Warmer. Remove the 
device from service immediately. Death or serious injury may 
occur to the patient or operator if this warning is not followed. 
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Step 3- Connect the Intravenous Administration Set 

WARNINGS 
• Remove all air from the HOTLINE® Fluid Warming Set, L-10, PC-8, 

and YC-8 before connecting to the patient. Failure to do so may 
result in introduction of air to the patient, which may contribute 
to serious patient injury or death. 

• To prevent a breach between the recirculating solution path and 
intravenous path, do not use needles greater than 38 mm (1.5) 
in length when accessing the injection port. If there is a breach 
between the recirculating solution path and intravenous path, 
patient illness may occur because of the HOTLINE® Warmer's 
recirculating solution entering the patient's bloodstream. 

• Do not stick the HOTLINE" Fluid Warming Set with needles, as 
this will breach the 1.V. path and compromise the integrity of 
the patient intravenous line. If a Disposable Set with a breached 
recirculating solution path/intravenous path is used, then patient 
illness may occur because of the HOTLINE" Warmer's recirculating 
solution entering the patient's blood stream. 

1 Connect the I.V. fluid and the intravenous administration set to 
the HOTLINE" Fluid Warming Set. 

2 Fully prime the intravenous administration set, the HOTLINE° 
Fluid Warming Set, and patient extension set {if used). 

3 Connect the distal end of the HOTLINE Fluid Warming Set to the 
patient's intravenous access site without entrapping air. 

Step 4 - Using the HOTLINE® Warmer 

WARNINGS 

• Activation of the Over Temperature warning signal indicates that 
warming has stopped and immediate operator intervention is 
required to clear the over temperature condition or to remove 
the device from service. Death or serious injury may occur to the 
patient or operator if this warning is not followed. 

• If any visual indicator does not illuminate or the audible signal 
does not sound, do not use the HOTLINE" Warmer. Remove the 
device from service immediately. Death or serious injury may 
occur to the patient or operator if this warning is not followed. 
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SECTION 7 • Operating Instructions 

WARNINGS [continued] 

• Not for use with pressure devices generating over 300 mmHg. 
Pressure greater than 300 mmHg may compromise the integrity 
of the HOTLINE• Fluid Warming Set, 

1 Wait until the recirculating solution temperature display reaches 
41°C, which indicates the HOTLINE•Warmer is ready for use. 

2 Adjust the rate of I.V. flow using the clamp on the intravenous 
administration set. 

Note: Do not kink the Disposable Set. Do not restrict the circulation of 
the solution through the tubing. 

Step 5 - After Use 

WARNING 

Blood and blood products could contain pathogenic organisms. 
Failure to follow institutional policy and procedures for biomedical­
hazardous materials could lead to exposure to harmful pathogens. 

1 Turn OFF the power switch. 

2 Remove the HOTLINE• Fluid Warming Set, and insert the reflux 
plug (a) into the socket. 

3 After use, handle and dispose of the HOTLINE• Fluid Warming 
Set in a safe manner according to local guidelines for disposal of 
contaminated medical waste. 

4 Wipe down the external surfaces of the HOTLINE• Warmer with 
mild liquid detergent soap and warm tap water mixture and a 
soft cloth or sponge. See Section 10, "Maintenance", for more 
details about cleaning and external disinfection. 

Storage 
Store the HOTLINE•Warmer in a cool, dry place. Do not expose to extreme 
temperatures. See Section 13, "Specifications and Accessories", for more 
details. 
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WARNINGS [continued] 

• Not for use with pressure devices generating over 300 mmHg. 
Pressure greater than 300 mmHg may compromise the Integrity 
of the HOTLINE' Fluid Warming Set. 

1 Wait until the recirculating solution temperature display reaches 
41C, which indicates the HOTLINE Warmer is ready for use. 

2 Adjust the rate of I.V. flow using the clamp on the intravenous 
administration set. 

Note: Do not kink the Disposable Set. Do not restrict the circulation of 
the solution through the tubing. 

Step S - After Use 

WARNING 
Blood and blood products could contain pathogenic organisms. 
Failure to follow Institutional policy and procedures for biomedical­ 
hazardous materials could lead to exposure to harmful pathogens. 

1 Turn OFF the power switch. 

2 Remove the HOTLINE" Fluid Warming Set, and insert the reflux 
plug (a) into the socket. 

3 After use, handle and dispose of the HOTLINE Fluid Warming 
Set in a safe manner according to local guidelines for disposal of 
contaminated medical waste. 

4 Wipe down the external surfaces of the HOTLINE Warmer with 
mild liquid detergent soap and warm tap water mixture and a 
soft cloth or sponge. See Section 10, "Maintenance", for more 
details about cleaning and external disinfection. 

Storage 
Store the HOTLINE" Warmer in a cool, dry place. Do not expose to extreme 
temperatures. See Section 13, Specifications and Accessories", for more 
details. 
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SECTION 8 • Troubleshooting 

SECTION 8 

Troubleshooting 
Only competent personnel should perform any routine maintenance and 
repairs to the HOTLINEGII Warmer. 

22 

Problem 

No power 

Check Disposables 
alarm 

Add Recirculating 
Solution alarm 

Over Temperature 
alarm 

Hot cabinet 

Check the following 

Confirm that the HOTLINE"' Warmer is plugged in 
properly. 

2 Confirm that the power switch is in the ON position. 
Note: If the HOTLINE• Warmer is plugged in and the power 
switch is turned ON, the green or red LED will illuminate. 

Confirm that the HOTLINE"' Fluid Warming Set is properly 
installed. 
1 Push the Twin-Tube Connector firmly into the socket on 

the right side of the HOTLINE'" Warmer. 
Note: Turn OFF the power switch before replacing the 
HOTLINE'" Fluid Warming Set. 

2 If the alarm is not cleared, replace the HOTLINE"' Fluid 
Warming Set. Turn ON the power switch and verify that 
the alarm has cleared. 

3 If the alarm is not cleared, remove the HOTLINE'" Warmer 
from service. 

Check the level in the reservoir 
• Turn OFF the power switch, remove the HOTLINE'" Fluid 

Warming Set if installed, and add recirculating solution 
to the maximum level. 

Check the HOTLINE'" Fluid Warming Set for kinks or 
other restrictions. 

2 Check for air lock: 
a Turn the power switch OFF, remove the HOTLINE'" 

Fluid Warming Set, and gently shake HOTLINE"' 
Warmer to dislodge air. 

b Plug in the HOTLINE'" Fluid Warming Set and turn 
power switch ON. 

c If the alarm is not cleared, remove the HOTLINE'" 
Warmer from service and return it for repair or 
replacement. 

Check for blocked air vents on the bottom or the back of 
the HOTLINE" Warmer. 
Note: Room temperature above 42°C may cause the 
HOTLINE'" Warmer to shut down and the Over Temperature 
alarm to activate. In this situation, turn the power switch 
OFF and allow the HOTLINE"' Warmer to cool down before 
returning it to service. 
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Troubleshooting 
Only competent personnel should perform any routine maintenance and 
repairs to the HOTLINE Warmer, 

Add Recirculating 
Solution alarm 

Cver Temperature 
alarm 

Hot cabinet 

Confirm that the HOTLINE Warmer is plugged in 
properly 

2Confirm that the power switch is in the ON position 
Note: /f the HOTLINE Warmer is plugged in and the power 
switch is turned ON, the green or red LED will illuminate 

Confrm that the HOTLINE fluid Warming Set is propel 
installed 

Push the Twin-Tube Connector firmly into the socket on 
the night side of the HOTLINE Warmer 
Note; Turn OFF the power switch before replacing the 
HOTLINE" Fluid Warming Set 

2fthe alarm is not deared, replace the HOTLINE Fluid 
Waring Set. Turn ON the power switch ad verify that 
the alarm has cleared 

3lfthe alarm is not cleared remove the HOTLINE Warmer 
from service. 

Check the level in the reservoir 
+ Turn OFF the power switch, remove the HOTLINE Fluid 

Waring Set if installed, and add recirculating solution 
to the maoirur level 

Check the HOTLINE Fluid Warming Set for kinks or 
other restrictions. 

2Check for air loeke 
a Turn the power switch OFF, remove the HOTLINE 

Fluid Warming Set, and gently shake HOTLINE 
Warmer to dislodge air. 

b Plug in the HOTLINE fluid Warming Set and turn 
power switch ON 

¢ Ifthe alarm ls not cleared, remove the HOTLINE 
Warner from service ad return it for repair or 
replacement 

Check for blocked air vents on the bottom or the back of 
the HOTLINE Warmer, 
Note loom temperature above 42Cmoy cause the 
HOTLINE Warmer to shut down and the Over Temperature 
alarm to activate. In this situation, turn the power switch 
OFF and allow the HOTLINE Warmer to cool down before 
returning it to service 
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Problem 

Difficult to install 
the HOTLINE" Fluid 
Warming Set 

Recirculating 
solution leaks at 
the socket where 
the HOTLINE" Fluid 
Warming Set plugs 
into the HOTLINE" 
Warmer 

Electrical 
interference -
receiving or 
transmitting 

SECTION 8 • Troubleshooting 

Check the following 

Lubricate O-rings in the socket. Refer to Section 1 O, 
"Maintenance", for the procedure. 

Replace O-rings. Use the O-ring Replacement Kit: 
P /N 80-04-001. Refer to Section 1 0, "Maintenance", 
for the procedure. 

Move the HOTLINE" Warmer away from the device in 
question. 

2 Plug the HOTLINE" Warmer into a separate electrical 
circuit. 
• If the problem continues, notify Smiths Medical or 

your local Smiths Medical distributor. 
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iffcult to install 
the HOTLINE Fluid 
Warming Set 

Recirculating 
solution leaks at 
the socket where 
the HOTLINE Fluid 
Warming Set plugs 
into the HOTLINE 
Water 

Electrical 
interference­ 
receiving or 
transmitting 

Check the following 

Lubricate O-rings in the socket. efer to Section 10, 
Maintenance for the procedure. 

Replace O-rigs. Use the 0-ring Replacement Kit 
P/N80-04-001. Refer to Section 10, Maintenance" 
for the procedure. 

1 Move the HOTLINE Warmer away from the device in 
question 

2 Plug the HOTLINE" Warmer into a separate electrical 
circuit 

f the problem continues, notify Smiths Medical or 
your local Smiths Medical distributor 
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SECTION 9 • Testing 

SECTION 9 

Testing 
The HOTLINE® Warmer should be tested by hospital biomedical personnel 
prior to placing it in service. All testing and maintenance should be 
performed by competent personnel. If competent personnel are not 
available, contact Smiths Medical or your local Smiths Medical distributor. 

If the HOTLINE® Warmer and any installed accessories do not pass any 
of the listed tests, discontinue use of the HOTLINE® Warmer and remove 
from service. Contact Smiths Medical or your local Smiths Medical 
distributor. 

WARNING 

If any visual indicator does not illuminate or the audible signal 
does not sound, do not use the Fluid Warmer. Remove the device 
from service immediately. Death or serious injury may occur to the 
patient or operator if this warning is not followed. 

Note: Alarm testing requires a HOTLINE® Fluid Warming Set to be installed 
and that the HOTLINE® Warmer be turned ON and in the Operating mode. 

Alarm Signal Test 
The Alarm Signal Test is used to confirm proper operation of the visual 
and audible alarm indicators. 

1 Press and hold the Alarm Test button (a). 

2 Observe the following: 

• The green Operating LED turns off. 

• Three red LEDs (Check Disposables, Add Solution, and Over 
Temperature) illuminate. 

• The audible alarm sounds (54-59dB) and repeats 
approximately every two seconds. 

a 
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SECTION 9 

Testing 
The HOTLINE" Warmer should be tested by hospital biomedical personnel 
prior to placing it in service. All testing and maintenance should be 
performed by competent personnel. If competent personnel are not 
available, contact Smiths Medical or your local Smiths Medical distributor. 

If the HOTLINE® Warmer and any installed accessories do not pass any 
of the listed tests, discontinue use of the HOTLINE" Warmer and remove 
from service. Contact Smiths Medical or your local Smiths Medical 
distributor. 

WARNING 

If any visual indicator does not illuminate or the audible signal 
does not sound, do not use the Fluid Warmer. Remove the device 
from service immediately. Death or serious injury may occur to the 
patient or operator if this warning is not followed. 

Note: Alarm testing requires a HOTLINE" Fluid Warming Set to be installed 
and that the HOTLINE Warmer be turned ON and in the Operating mode. 

Alarm Signal Test 
The Alarm Signal Test is used to confirm proper operation of the visual 
and audible alarm indicators. 

1 Press and hold the Alarm Test button (a). 

2 Observe the following: 

• The green Operating LED turns off. 
• Three red LEDs (Check Disposables, Add Solution, and Over 

Temperature) illuminate. 

• The audible alarm sounds (54-59dB) and repeats 
approximately every two seconds. 

a 
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SECTION 9 • Testing 

Over Temperature Alarm Test 
The HOTLINE® Warmer should be running at an operating temperature of 
approximately 41 °C to 42°C. 

1 Press and hold the Over Temperature Alarm Test button (a). 

2 Observe the following: 

• The recirculating solution Over Temperature Alarm activates 
at 43°C. 

• The green Operating LED turns off. 

• The red Over Temperature LED (b) illuminates. 

• The audible alarm sounds (54-59 dB) and repeats 
approximately every two seconds. 

3 Stop pressing the Over Temperature Alarm Test button to stop 
the test. 

Add Recirculating Solution Test 
The HOTLINE® Warmer is equipped with a float switch, which senses 
the recirculating solution level in the reservoir. When the recirculating 
solution is too low, the Add Recirculating Solution Alarm will activate. 

1 Remove the fill-port plug (c) on the reservoir. 

2 Gently depress the float switch (d). (This action will simulate the 
low solution condition.) 

Note: Use a non-metal tool to depress the float switch because the 
float switch contains a magnet. 

3 Observe the following: 

• The green Operating LED turns off. 

• The red Add Recirculating Solution LED (e) illuminates. 

• The audible alarm sounds (54-59 dB) and repeats 
approximately every two seconds. 
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SECTION 9 • Testing 

Over Temperature Alarm Test 
The HOTLINE" Warmer should be running at an operating temperature of 
approximately 41C to 42°C. 

1 Press and hold the Over Temperature Alarm Test button (a). 

2 Observe the following: 

• The recirculating solution Over Temperature Alarm activates 
at 43°C. 

• The green Operating LED turns off. 
• The red Over Temperature LED (b) illuminates. 
• The audible alarm sounds (54-59 dB) and repeats 

approximately every two seconds. 
3 Stop pressing the Over Temperature Alarm Test button to stop 

the test. 

d J 
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Add Recirculating Solution Test 
The HOTLINE" Warmer is equipped with a float switch, which senses 
the recirculating solution level in the reservoir. When the recirculating 
solution is too low, the Add Recirculating Solution Alarm will activate. 

1 Remove the fill-port plug (c) on the reservoir. 

2 Gently depress the float switch (d). (This action will simulate the 
low solution condition.) 

Note: Use a non-metal tool to depress the float switch because the 
float switch contains a magnet. 

3 Observe the following: 

• The green Operating LED turns off. 
• The red Add Recirculating Solution LED (e) illuminates. 
• The audible alarm sounds (54-59 dB) and repeats 

approximately every two seconds. 
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SECTION 9 • Testing 

Check Disposables Test 
An interlock switch/sensor, located in the socket on the right side of the 
HOTLINE® Warmer, senses a properly installed HOTLINE® Fluid Warming 
Set. When the switch does not sense a HOTLINE® Fluid Warming Set, the 
Check Disposables alarm activates. 

1 Slowly remove the HOTLINE® Fluid Warming Set (a) from the 
HOTLINE® Warmer socket. 

2 Observe the following actions: 

• The green Operating LED turns off. 

• The red Check Disposables LED (b) illuminates. 

• The audible alarm sounds (54-59dB) and repeats 
approximately every two seconds. 

Note: In any alarm condition, the pump should not be running. 
A small amount of solution dripping from the disconnection is normal 
and should stop in a few seconds. 

Temperature Verification of the Recirculating 
Solution 
Use the Level 1 ® TEMP CHECK Thermometer (HLTA-40) to verify the 
displayed recirculating solution temperature. Other methods of 
temperature verification may be inaccurate. 

TEMP CHECK provides an accurate reading of the highest temperature 
of the recirculating solution. Because the temperature of the reservoir 
is typically 0.5°C to 2.0°C lower than the temperature from the heater, 
and the temperature of the recirculating solution begins to drop due to 
the effect of ambient temperature on the HOTLINE® Fluid Warming Set, 
the highest temperature of the solution is just after it leaves the heater. 
During the temperature verification test, the TEMP CHECK is positioned 
on the right side of the HOTLINE® Warmer attached to the socket and 
senses the solution just after it leaves the heater and before it enters the 
HOTLINE® Fluid Warming Set. 

Refer to the TEMP CHECK HLTA-40 Thermometer Operator's Manual for 
complete Temperature Verification and Calibration Instructions. 

To verify the recirculating solution temperature, you will need the 
following: 

• TEMP CHECK (HLTA-40) 

• HOTLINE® Warmer 

• HOTLINE® Fluid Warming Set 
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SECTION 9 • Testing 

Check Disposables Test 
An interlock switch/sensor, located in the socket on the right side of the 
HOTLINE Warmer, senses a properly installed HOTLINE" Fluid Warming 
Set. When the switch does not sense a HOTLINE® Fluid Warming Set, the 
Check Disposables alarm activates. 

1 Slowly remove the HOTLINE" Fluid Warming Set (a) from the 
HOTLINE° Warmer socket. 

2 Observe the following actions: 

• The green Operating LED turns off. 
• The red Check Disposables LED (b) illuminates. 
• The audible alarm sounds (54-59dB) and repeats 

approximately every two seconds. 
Note: In any alarm condition, the pump should not be running. 
A small amount of solution dripping from the disconnection is normal 
and should stop in a few seconds. 

Temperature Verification of the Recirculating 
Solution 
Use the Level 1 ® TEMP CHECK Thermometer (HLTA-40) to verify the 
displayed recirculating solution temperature. Other methods of 
temperature verification may be inaccurate. 

TEMP CHECK provides an accurate reading of the highest temperature 
of the recirculating solution. Because the temperature of the reservoir 
is typically 0.5C to 2.0°C lower than the temperature from the heater, 
and the temperature of the recirculating solution begins to drop due to 
the effect of ambient temperature on the HOTLINE® Fluid Warming Set, 
the highest temperature of the solution is just after it leaves the heater. 
During the temperature verification test, the TEMP CHECK is positioned 
on the right side of the HOTLINE" Warmer attached to the socket and 
senses the solution just after it leaves the heater and before it enters the 
HOTLINE" Fluid Warming Set. 

Refer to the TEMP CHECK HLTA-40 Thermometer Operator's Manual for 
complete Temperature Verification and Calibration Instructions. 

To verify the recirculating solution temperature, you will need the 
following: 

• TEMP CHECK (HLTA-40) 
• HOTLINE" Warmer 
• HOTLINE Fluid Warming Set 

Level 1 TEMP CHECK 
Thermometer 
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SECTION 9 • Testing 

To Verify the Recirculating Solution Temperature: 

1 Plug the HOTLINE® Warmer into a power outlet. 

2 Place the TEMP CHECK on the top right corner of the HOTLINE® 
Warmer and plug it into the socket on the right side of the 
HOTLINE® Warmer. 

3 Plug the Twin-Tube Connector on the HOTLINE® Fluid Warming 
Set into the socket on the right side of the TEMP CHECK. 

4 Remove the black label from the auxiliary outlet on the back of 
the HOTLINE® and plug in the TEMP CHECK power cord. 

Note: The auxiliary outlet is for use only with Smiths Medical 
accessories. 

S Turn ON the HOTLINE® Warmer. Allow 15 minutes for the 
temperature to stabilize. 

6 If the TEMP CHECK display indicates a temperature between 41 °C 
and 42°C, and the HOTLINE® Warmer display equals the TEMP 
CHECK display, recirculating solution verification is complete. 
Refer to the TEMP CHECK Manual for OVERTEMP ALARM 
verification. 

7 If the TEMP CHECK display does not indicate a temperature 
between 41 °C and 42°C, refer to the TEMP CHECK Manual for 
calibration instructions. 
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To Verify the Recirculating Solution Temperature: 

Plug the HOTLINE Warmer into a power outlet. 
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SECTION 9 • Testing 

Periodic Electrical Testing 
Electrical Safety Tests must be performed by competent personnel 
authorized by the institution to perform such testing. The Safety Tests 
must be performed and documented at least once per year, or according 
to institutional policy. These tests include but are not limited to: 

• Leakage current 

• Ground bond test 

Note: All equipment connecting to the device must conform to /EC or ISO 
standards for requirements for medical electrical systems (e.g., /EC 60601-1 or 
clause 16 of /EC 60601-1 3Ed.J. Any persons connecting additional equipment 
to the device, is responsible that the device system created as a result complies 
with the standard requirements for medical electrical systems. 

Leakage Current 

Leakage current must be tested according to methods and pass/fail 
criteria described in IEC 60601-1. Leakage current must be performed 
with the heater circuit in the full ON condition. To achieve this condition, 
perform the test when the reservoir is at room temperature. When the 
HOTLINE® Warmer is first turned on and the temperature is rapidly rising, 
but still below 41 °C, the heater circuit is in a full ON condition. 

Note: The HOTLINE® Warmer is equipped with sensing interlocks. A HOTLINE® 
Fluid Warming Set is required to correctly operate the HOTLINE® Warmer and 
perform leakage current testing. Do not defeat the sensing interlocks or try to 
operate the HOTLINE® without a HOTLINE® Fluid Warming Set in place. 

Ground Bond Test 

Ground bond test must be tested according to methods and pass/fail 
criteria described in IEC 60601-1. 
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criteria described in IEC 60601-1, 
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SECTION 10 

Maintenance 
Only competent personnel should perform any routine maintenance and 
repairs to the HOTLINE® Warmer. Maintenance is scheduled with each use, 
every 30 days, and every 12 months. The tasks are described below. 

Maintenance Performed with Every Use 

CAUTION 

Do not autoclave or immerse any part of the HOTLINE® Warmer in 
liquids, which may cause damage and improper functioning. 

Clean and inspect the HOTLINE• Warmer. 

Clean the Exterior 
Clean the entire HOTLINE• Warmer after every use. 

CAUTIONS 

• Never use organic solvents (e.g., acetone), strong acids, or bases 
to clean any portion of the HOTLINPWarmer 

• Do not place the HOTLINP Warmer directly under a faucet or 
use a faucet sprayer to rinse. Never spray cleaning or other fluids 
into openings on the HOTLINE• Warmer or into the external 
connectors. 

1 To isolate equipment from MAINS, unplug the HOTLINE® Warmer 
before servicing. 

2 Visually inspect the HOTLINE• Warmer to ensure there is no 
visible damage or deterioration of the enclosure such as cracks, 
or deterioration of the labels and power cord. Do not clean if 
there is a defect. Contact Smiths Medical or your local 
Smiths Medical distributor. 

3 Immerse a soft cloth or sponge as an applicator into the cleaning 
solution consisting of mild liquid detergent soap and warm 
tap water mixture. Squeeze out excess solution so that the 
applicator is not dripping. Wipe or scrub the entire surface of 
the enclosure and control panels. Use a soft brush to clean the 
power cord if necessary. 
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Maintenance 
Only competent personnel should perform any routine maintenance and 
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every 30 days, and every 12 months. The tasks are described below. 

Maintenance Performed with Every Use 

CAUTION 
Do not autoclave or immerse any part of the HOTLINE® Warmer in 
liquids, which may cause damage and improper functioning. 

Clean and inspect the HOTLINE Warmer. 

Clean the Exterior 
Clean the entire HOTLINE Warmer after every use. 

CAUTIONS 

• Never use organic solvents (e.g., acetone), strong acids, or bases 
to clean any portion of the HOTLINE" Warmer 

• Do not place the HOTLINE" Warmer directly under a faucet or 
use a faucet sprayer to rinse. Never spray cleaning or other fluids 
into openings on the HOTLINE® Warmer or into the external 
connectors. 

1 To isolate equipment from MAINS, unplug the HOTLINE" Warmer 
before servicing. 

2 Visually inspect the HOTLINE® Warmer to ensure there is no 
visible damage or deterioration of the enclosure such as cracks, 
or deterioration of the labels and power cord. Do not clean if 
there is a defect. Contact Smiths Medical or your local 
Smiths Medical distributor. 

3 Immerse a soft cloth or sponge as an applicator into the cleaning 
solution consisting of mild liquid detergent soap and warm 
tap water mixture. Squeeze out excess solution so that the 
applicator is not dripping. Wipe or scrub the entire surface of 
the enclosure and control panels. Use a soft brush to clean the 
power cord if necessary. 
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30 

4 Rinse a separate soft cloth or sponge in room temperature 
running potable water. Squeeze out excess water so that the 
applicator is not dripping. Wipe all of the aforementioned 
surfaces. Repeat rinsing the cloth or sponge several times with 
fresh running water during this process to insure all visible 
residue is removed. 

5 Dry the item with a hand towel or soft cloth. 

6 Visually inspect the HOTLINE® Warmer and its components to 
insure that they have been thoroughly cleaned. Repeat cleaning 
procedure if necessary. 

7 After thoroughly cleaning the HOTLINE® Warmer, perform 
disinfection if required. 

8 If it is hospital policy to perform disinfection as part of 
reprocessing, then follow your institution's guidelines for 
disinfecting of the surfaces of non-critical medical devices. The 
list below includes low-level disinfectants that are commonly 
used in the medical community and high-level disinfectants 
that are claimed by the manufacturer. The effectiveness of 
these listed disinfectants should be validated using the hospital 
procedures. 

The following disinfectant agents can be used without causing 
damage to the enclosure: 

Low Level Disinfectants: 

• fantastik® All Purpose Cleaner 

High Level Disinfectants: 

• 1.56% Phenol (e.g., Sporicidin®) 

• 3.4% Glutaraldehyde (e.g., CIDEX• Plus) 

• 10% Bleach solution 

• 1 % Ammonia solution 

• Surface disinfectants compatible with plastic materials. 

9 Rinsing of the disinfectant residue should be done using a soft 
cloth or sponge as the applicator. 
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4 Rinse aseparate soft doth or sponge in room temperature 
running potable water. Squeeze out excess water so that the 
applicator is not dripping. Wipe all of the aforementioned 
surfaces. Repeat rinsing the cloth or sponge several times with 
fresh running water during this process to insure all visible 
residue is removed. 

s Dry the item with a hand towel or soft cloth 

6 Visually inspect the HOTLINE Warmer and its components to 
insure that they have been thoroughly deaned. Repeat cleaning 
procedure if necessary 

7After thoroughly cleaning the HOTLINE Warmer, perform 
disinfection if required. 

8 Ifit is hospital policy to perform disinfection as part of 
reprocessing, then follow your institution's guidelines for 
disinfecting of the surfaces of non-critical medical devices. The 
list below includes low-level disinfectants that are commonly 
used in the medical community and high-level disinfectants 
that are claimed by the manufacturer. The effectiveness of 
these listed disinfectants should be validated using the hospital 
procedures 

The following disinfectant agents can be used without causing 
damage to the enclosure 

Lowlevel Disinfectants: 

fantastike All Purpose Cleaner 
High Level Disinfectants: 

• 1.56% Phenol (e.g., Sporiidin) 

+ 3.49% Glutaraldehyde (e.g., CIDEX' Plus) 

+ 109% Bleach solution 

19% Ammonia solution 

Surface disinfectants compatible with plastic materials. 
9 Rinsing of the disinfectant residue should be done using a soft 

doth or sponge as the applicator. 
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General Inspection 

• Check the condition of the HOTLINE® Warmer with a visual 
inspection before using. Remove from service any HOTLINE® 
Warmer that shows physical damage. 

• If the HOTLINE® Fluid Warming Set does not install easily, lubricate 
the O-Rings as directed in the following section. 

Disinfect the Reservoir and Change the 
Recirculating Solution 
Disinfect the reservoir and change the recirculating solution every 
30 days or every 12 months based on the recirculating solution used for 
the HOTLINE® Warmer. Refer to the following table for the maintenance 
schedule. 

Recirculating 
Preparation Maintenance 

Solution 

0.3% Hydrogen Mix 140 ml of 3% hydrogen Replace solution and 
Peroxide Solution peroxide with 1,260 ml of disinfect reservoir 

distilled water. every 12 months. 

Distilled Water Use distilled water. Replace solution and 
disinfect reservoir 
every 30 days. 

35% lsopropyl Alcohol Mix 700 ml of 70% isopropyl Replace solution and 
Solution alcohol with 700 ml of disinfect reservoir 

distilled water. every 30 days. 

Note: Use distilled water only, not tap water. Failure to do so may cause 
build-up of mineral deposits in the recirculating solution path, which may 
impair heater performance. 

Disinfect the Reservoir 

1 To isolate equipment from MAINS, unplug the HOTLINE® Warmer 
before servicing. 

2 Remove the drain tube from the holder on the rear of the 
HOTLINE® Warmer. 

3 Invert the drain tube (a) and place a container under the end 
of the tube. Remove the end cap (b) and drain the recirculating 
solution into the container. 

4 When all the recirculating solution has drained from the 
reservoir, replace the end cap and insert the drain tube back in 
the holder. 

5 Prepare a 0.3% hydrogen peroxide solution by mixing 140 ml of 
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General Inspection 
• Check the condition of the HOTLINE® Warmer with a visual 

inspection before using. Remove from service any HOTLINE® 
Warmer that shows physical damage. 

• If the HOTLINE® Fluid Warming Set does not install easily, lubricate 
the O-Rings as directed in the following section. 

Disinfect the Reservoir and Change the 
Recirculating Solution 
Disinfect the reservoir and change the recirculating solution every 
30 days or every 12 months based on the recirculating solution used for 
the HOTLINE® Warmer. Refer to the following table for the maintenance 
schedule. 

Recirculating Preparation Maintenance Solution 

0.3% Hydrogen Mix 140 ml of 3% hydrogen Replace solution and 
Peroxide Solution peroxide with 1,260 ml of disinfect reservoir 

distilled water. every 12 months. 

Distilled Water Use distilled water. Replace solution and 
disinfect reservoir 
every 30 days. 

35% lsopropyl Alcohol Mix 700 ml of 70% isopropyl Replace solution and 
Solution alcohol with 700 ml of disinfect reservoir 

distilled water. every 30 days. 

Note: Use distilled water only, not tap water. Failure to do so may cause 
build-up of mineral deposits in the recirculating solution path, which may 
impair heater performance. 

Disinfect the Reservoir 
1 To isolate equipment from MAINS, unplug the HOTLINE" Warmer 

before servicing. 

2 Remove the drain tube from the holder on the rear of the 
HOTLINE® Warmer. 

3 Invert the drain tube (a) and place a container under the end 
of the tube. Remove the end cap (b) and drain the recirculating 
solution into the container. 

4 When all the recirculating solution has drained from the 
reservoir, replace the end cap and insert the drain tube back in 
the holder. 

S Prepare a 0.3% hydrogen peroxide solution by mixing 140 ml of 
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3% hydrogen peroxide solution and 1,260 ml of distilled water. 

6 Remove the fill-port plug (c), fill the reservoir with the hydrogen 
peroxide solution, and replace the fill-port plug. 

7 Remove the reflux plug from the socket if required, and insert 
a HOTLINE• Fluid Warming Set (d) (L-70, L-70NI, L-80) into the 
socket. 

8 Turn the HOTLINE• Warmer ON, and let the recirculating solution 
circulate for a 30-minute disinfection period. 

9 Turn the HOTLINE• Warmer OFF and to isolate equipment from 
MAINS, unplug the power cord. 

10 Empty the reservoir. 

11 Remove the HOTLINE• Fluid Warming Set and discard according 
to established hospital procedures. 

These suggested instructions are designed to be used in conjunction 
with established hospital procedures. 

Add Recirculating Solution 

CAUTION 
Do not fill the HOTLINE- Warmer reservoir with a HOTLINE• Fluid 
Warming Set or a TEMP CHECK in place. Failure to remove the 
HOTLINE- Fluid Warming Set before the fill procedure may result in 
an air lock in the HOTLINE• Warmer. 

1 Prepare the recirculating solution. 

2 Remove the fill-port plug. 

3 Fill the reservoir with 1.4 liters of recirculating solution. 

4 Replace the fill-port plug. 

Maintenance Performed Every 30 Days 

Disinfect the Reservoir and Change Recirculating Solution 
for Distilled Water and 35% lsopropyl Alcohol Solution 
Refer to Disinfect the Reservoir and Change the Recirculating Solution 
procedure in this section. 

Lubricate O-Ring Seals 

32 

1 Place a small amount of silicone lubricant on a cotton swab. 

2 Apply silicone lubricant along the O-Rings inside the socket (a) 
located on the right side of the HOTLINE•warmer. 
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3% hydrogen peroxide solution and 1,260 ml of distilled water. 

6 Remove the fill-port plug (cl, fill the reservoir with the hydrogen 
peroxide solution, and replace the fill-port plug. 

7 Remove the reflux plug from the socket if required, and insert 
a HOTLINE Fluid Warming Set (d) (L-70, L-70NI, L-80) into the 
socket. 

8 Turn the HOTLINE" Warmer ON, and let the recirculating solution 
circulate for a 30-minute disinfection period. 

9 Turn the HOTLINE Warmer OFF and to isolate equipment from 
MAINS, unplug the power cord. 

10 Empty the reservoir. 

11 Remove the HOTLINE" Fluid Warming Set and discard according 
to established hospital procedures. 

These suggested Instructions are designed to be used in conjunction 
with established hospital procedures. 

Add Recirculating Solution 

CAUTION 
Do not fill the HOTLINE" Warmer reservoir with a HOTLINE" Fluid 
Warming Set or a TEMP CHECK in place. Failure to remove the 
HOTLINE Fluid Warming Set before the fill procedure may result in 
an air lock in the HOTLINE" Warmer. 

1 Prepare the recirculating solution. 

2 Remove the fill-port plug. 

3 Fill the reservoir with 1.4 liters of recirculating solution. 

4 Replace the fill-port plug. 

Maintenance Performed Every 30 Days 

Disinfect the Reservoir and Change Recirculating Solution 
for Distilled Water and 35% lsopropy! Alcohol Solution 
Refer to Disinfect the Reservoir and Change the Recirculating Solution 
procedure in this section. 

Lubricate 0-Ring Seals 
1 Place a small amount of silicone lubricant on a cotton swab. 

2 Apply silicone lubricant along the O-Rings inside the socket (a) 
located on the right side of the HOTLINE Warmer. 
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Silicone lubricant is available from Smiths Medical, (Silicone 
lubricant P/N 80--04-002). 

Maintenance Performed Every 12 Months 

Disinfect the Reservoir and Change Recirculating Solution 
for 0.3% Hydrogen Peroxide Solution 
Refer to Disinfect the Reservoir and Change the Recirculating Solution 
procedure in this section. 

Replace O-Rings (O-Ring Kit: P/N 80-04-001) 

1 To isolate equipment from MAINS, unplug the HOTLINE• Warmer 
before servicing. 

2 Remove the socket head screws (b) with a 0.31 cm (1 /81 hex 
wrench. 

3 Remove the face plate, being careful not to damage the 
micro-switch lever. 

4 Remove the old O-rings and clean the sockets with a cotton 
swab. 

5 Apply silicone lubricant to two new O-rings and install into the 
sockets. 

6 Reassemble in reverse order, being careful not to damage the 
micro-switch lever. 

7 Insert HOTLINE111 Fluid Warming Set and power on HOTLINE• 
Warmer to verify that there are no leaks around the face plate. 

Testing HOTLINE• Warmer Operation 
Perform all the tests described in the testing section of this manual. 
See Section 9, "Testinga. The Scheduled Maintenance Checklist below also 
lists the tests. 
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Silicone lubricant is available from Smiths Medical, (Silicone 
lubricant P/N 80--04-002). 

Maintenance Performed Every 12 Months 

Disinfect the Reservoir and Change Recirculating Solution 
for 0.3% Hydrogen Peroxide Solution 
Refer to Disinfect the Reservoir and Change the Recirculating Solution 
procedure in this section. 

Replace O-Rings (O-Ring Kit: P/N 80-04-001) 
1 To isolate equipment from MAINS, unplug the HOTLINE" Warmer 

before servicing. 

2 Remove the socket head screws (b) with a 0.31 cm (1/8) hex 
wrench. 

3 Remove the face plate, being careful not to damage the 
micro-switch lever. 

4 Remove the old O-rings and clean the sockets with a cotton· 
swab. 

5 Apply silicone lubricant to two new O-rings and install into the 
sockets. 

6 Reassemble in reverse order, being careful not to damage the 
micro-switch lever. 

7 Insert HOTLINE" Fluid Warming Set and power on HOTLINE" 
Warmer to verify that there are no leaks around the face plate. 

Testing HOTLINE° Warmer Operation 
Perform all the tests described in the testing section of this manual. 
See Section 9, Testing". The Scheduled Maintenance Checklist below also 
lists the tests. 
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Maintenance Log 
All maintenance and testing should be done by competent personnel. 
Regularly scheduled maintenance ensures proper functioning of the 
equipment. Refer to the table below for required tasks and frequency of 
routine maintenance. 

Maintenance Checklist 

Task Every Use 
Every Every 

30Days 12Months 

Clean the Exterior □ 

General Inspection □ 

Disinfect the Reservoir and □ 
Change Distilled Water or 
lsopropyl Alcohol solution 

Lubricate the 0-Rings □ □ 

Disinfect the Reservoir □ 
and Change the Hydrogen 
Peroxide Solution 

Replace the 0-Rings □ 

Alarm Signal Test □ 

Add Recirculating Solution □ 
Test 

Check Disposables Test □ 

Over Temperature Alarm Test □ 

Verify Temperature □ 
Calibration 

Electrical Safety Tests □ 
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Maintenance Log 
All maintenance and testing should be done by competent personnel. 
Regularly scheduled maintenance ensures proper functioning of the 
equipment. Refer to the table below for required tasks and frequency of 
routine maintenance 

Maintenance Checklist 

Task I Every ts Every Every 
30 0ay 12Months 

lean the Exterior D 
General inspection D 
Disinfect the Reservoir and D 
Change Distilled Water or 
ls0propyl Alcohol solution 

Lubricate the 0-Rings D D 
Disinfect the Reservoir D 
and Change the Hydrogen 
Peroxide Solution 

Replace the 0-Rings D 

Alarm Signal Test D 
Add Recirculating Solution D 
Test 

Check Disposables Test D 

Over Temperature Alarm Test D 
Verify Temperature D 
Calibration 

Electrical Safety Tests D 
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SECTION 11 

Limited Warranty 
Smiths Medical ASD, Inc. (the"Manufacturer") warrants to the Original 
Purchaser that the HOTLINE® Blood and Fluid Warmer (the "HOTLINE® 
Warmer"), not including accessories, shall be free from defects in materials 
and workmanship under normal use, if used in accordance with this 
Operator's Manual, for a period of one year from the actual date of sale to 
the Original Purchaser. THERE ARE NO OTHER WARRANTIES. 

This warranty does not cover normal wear and tear and maintenance 
items, and excludes any accessory items or equipment used with the 
HOTLINE® Warmer. 

Subject to the conditions of and upon compliance with this Limited 
Warranty, the Manufacturer will repair or replace at its option without 
charge (except for a minimal charge for postage and handling) any 
HOTLINE® Warmer (not including accessories) which is defective if a claim 
is made during such one-year period. 

The following conditions, procedures, and limitations apply to the 
Manufacturer's obligation under this warranty: 

A. Parties Covered by this Warranty: This warranty extends only to 
the Original Purchaser of the HOTLINE" Warmer. This warranty does not 
extend to subsequent purchasers. The Original Purchaser may be medical 
personnel, a hospital, or institution which purchases HOTLINE® Warmers 
for treatment of patients. The Original Purchaser should retain the invoice 
or sales receipt as proof as to the actual date of purchase. 

B. Warranty Performance Procedure: Notice of the claimed defect 
must be made in writing or by telephone to the Manufacturer as 
follows: Customer Service Department, Smiths Medical ASD, Inc., 
6000 Nathan Lane North, Minneapolis, MN 55442, (800) 258-5361. Notice 
to the Manufacturer must include date of purchase, model and serial 
number, and a description of the claimed defect in sufficient detail to 
allow the Manufacturer to determine and facilitate any repairs which may 
be necessary. AUTHORIZATION MUST BE OBTAINED PRIOR TO RETURNING 
THE HOTLINE" WARMER. If authorized, the HOTLINE" Warmer must be 
properly and carefully packaged and returned to the Manufacturer, 
postage prepaid. Any loss or damage during shipment is at the risk of the 
sender. 
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SEC1ION 11 

Limited Warranty 
Smiths Medical ASD, Inc. (the Manufacturer") warrants to the Original 
Purchaser that the HOTLINE Blood and Fluid Warmer (the "HOTLINE 
warmer"), not including accessories, shall be free from defects in materials 
and workmanship under normal use, if used in accordance with this 
Operator's Manual, for a period of one year from the actual date of sale to 
the Original Purchaser, THERE ARE NO OTHER WARRANTIES. 

This warranty does not cover normal wear and tear and maintenance 
items, and excludes any accessory items or equipment used with the 
HOTLINE" Warmer 

Subject to the conditions of and upon compliance with this Limited 
Warranty, the Manufacturer will repair or replace at its option without 
charge (except for a minimal charge for postage and handling) any 
HOTLINE" Warmer (not including accessories) which is defective if a claim 
is made during such one-year period. 

The following conditions, procedures, and limitations apply to the 
Manufacturer's obligation under this warranty: 

A. Parties Covered by this Warranty: This warranty extends only to 
the Original Purchaser of the HOTLINE Warmer. This warranty does not 
extend to subsequent purchasers. The Original Purchaser may be medical 
personnel, a hospital, or institution which purchases HOTLINE" Warmers 
for treatment of patients. The Original Purchaser should retain the invoice 
or sales receipt as proof as to the actual date of purchase. 

B. Warranty Performance Procedure: Notice of the claimed defect 
must be made in writing or by telephone to the Manufacturer as 
follows: Customer Service Department, Smiths Medical ASD, Inc 
6000 Nathan Lane North, Minneapolis, MN 55442, (800) 258-5361. Notice 
to the Manufacturer must include date of purchase, model and serial 
number, and a description of the claimed defect in sufficient detail to 
allow the Manufacturer to determine and facilitate any repairs which may 
be necessary. AUTHORIZATION MUST BE OBTAINED PRIOR TO RETURNING 
THE HOTLINE WARMER. If authorized, the HOTLINE Warmer must be 
properly and carefully packaged and returned to the Manufacturer, 
postage prepaid. Any loss or damage during shipment is at the risk of the 
sender. 
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C. Conditions of Warranty: The warranty is void if the HOTLINE® Warmer 
has been 1) repaired by someone other than the Manufacturer or its 
authorized agent; 2) altered so that its stability or reliability is affected; 
3) misused; or 4) damaged by negligence or accident. Misuse includes, 
but is not limited to, use not in compliance with the Operator's Manual or 
use with non-approved accessories. Removal or damage to the HOTLINE® 
Warmer's serial number will invalidate this warranty. 

D. Limitations and Exclusions: Repair or replacement of the HOTLINE® 
Warmer or any component part thereof is the EXCLUSIVE remedy offered 
by the Manufacturer. The following exclusions and limitations shall apply: 

1. No agent, representative, or employee of the Manufacturer has 
authority to bind the Manufacturer to any representation or 
warranty, expressed or implied. 

2. THERE IS NO WARRANTY OF MERCHANTABILITY OR FITNESS OR 
USE OF THE HOTLINE® WARMER FOR ANY PARTICULAR PURPOSE. 

3. The HOTLINE® Warmer can only be used under the supervision 
of medical personnel whose skill and judgment determine the 
suitability of the HOTLINE• Warmer for any particular medical 
treatment. 

4. All recommendations, information, and descriptive literature 
supplied by the Manufacturer or its agents are believed to be 
accurate and reliable, but do not constitute warranties. 

The Manufacturer disclaims responsibility for the suitability of the 
HOTLINE® Warmer for any particular medical treatment or for any medical 
complications resulting from the use of the HOTLINE• Warmer. The 
Manufacturer shall not be responsible for any incidental damages or 
consequential damages to property, loss of profits, or loss of use caused 
by any defect or malfunction of the HOTLINE® Warmer. 

This warranty gives the Original Purchaser specific legal rights, and the 
Original Purchaser may have other legal rights which may vary from state 
to state. 
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C. Conditions of Warranty: The warranty is void f the HOTLINE Warmer 
has been 1) repaired by someone other than the Manufacturer or its 
authorized agent; 2) altered so that its stability or reliability is affected; 
3) misused; or 4) damaged by negligence or accident. Misuse includes, 
but is not limited to, use not in compliance with the Operator's Manual or 
use with non-approved accessories. Removal or damage to the HOTLINE 
Warmer's serial number will invalidate this warranty. 

D. Limitations and Exclusions: Repair or replacement of the HOTLINE 
Warmer or any component part thereof is the EXCLUSIVE remedy offered 
by the Manufacturer, The following exclusions and limitations shall apply: 

1. Noagent, representative, or employee of the Manufacturer has 
authority to bind the Manufacturer to any representation or 
warranty, expressed or implied 

2. THERE IS NO WARRANTY OF MERCHANTABILITY OR FITNESS OR 
USE OF THE HOTLINE" WARMER FOR ANY PARTICULAR PURPOSE. 

3, The HOTLINE' Warmer can only be used under the supervision 
of medical personnel whose skill and judgment determine the 
suitability of the HOTLINE Warmer for any particular medical 
treatment 

4. All recommendations, information, and descriptive literature 
supplied by the Manufacturer or its agents are believed to be 
accurate and reliable, but do not constitute warranties. 

The Manufacturer disclaims responsibility for the suitability of the 
HOTLINE" Warmer for any particular medical treatment or for any medical 
complications resulting from the use of the HOTLINE" Warmer. The 
Manufacturer shall not be responsible for any incidental damages or 
consequential damages to property, loss of profits, or loss of use caused 
by any defect or malfunction of the HOTLINE' Warmer. 

This warranty gives the Original Purchaser specific legal rights, and the 
Original Purchaser may have other legal rights which may vary from state 
to state. 
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SECTION 12 

Service 

WARNING 

No operator-serviceable parts. All service must be performed by 
Smiths Medical or competent personnel. Death or serious injury may 
occur if this warning is not followed. 

All service must be performed by Smiths Medical or competent 
personnel. Service by any other person or organization voids the warranty 
and transfers liability for malfunctions of the device to the servicing 
organization. 

Non-Warranty Work 
Devices received that are no longer under warranty can be returned 
for repair at a cost. The device will be promptly inspected and a verbal 
estimate of the repair cost will be provided. A purchase order will be 
required from the original purchaser consistent with the verbal estimate. 
A written estimate will be provided upon request. 

Before returning the HOTLINE-' Warmer for service, contact Smiths Medical 
for Returned Goods Authorization. Be sure that ALL recirculating solution 
is drained from the device before packing the HOTLINE® Warmer for 
shipment. 

Note: The HOTLINE® Warmer must be cleaned and disinfected for repair 
shipment or it will be immediately returned as received. 

Additional Documentation 
Upon request Smiths Medical will provide the following documentation: 

• Circuit diagrams 

• Components parts list(s) 

• Description offunction 

• Service and calibration instructions 
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SECTION 12 

Service 

WARNING 
No operator-serviceable parts. All service must be performed by 
Smiths Medical or competent personnel. Death or serious injury may 
occur if this warning is not followed. 

All service must be performed by Smiths Medical or competent 
personnel. Service by any other person or organization voids the warranty 
and transfers liability for malfunctions of the device to the servicing 
organization. 

Non-Warranty Work 
Devices received that are no longer under warranty can be returned 
for repair at a cost. The device will be promptly inspected and a verbal 
estimate of the repair cost will be provided. A purchase order will be 
required from the original purchaser consistent with the verbal estimate. 
A written estimate will be provided upon request. 

Before returning the HOTLINE Warmer for service, contact Smiths Medical 
for Returned Goods Authorization. Be sure that ALL recirculating solution 
is drained from the device before packing the HOTLINE® Warmer for 
shipment. 

Note: The HOTLINE® Warmer must be cleaned and disinfected for repair 
shipment or it will be immediately returned as received. 

Additional Documentation 
Upon request Smiths Medical will provide the following documentation: 

• Circuit diagrams 

• Components parts list(s) 

• Description of function 

• Service and calibration instructions 
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Disposal Information 
Observe national and local codes or requirements for disposal of 
contaminated materials and for recycling of solid waste materials that 
may impact the environment. 

Service Contacts 
Contact your Smiths Medical Technical Service Department or 
Smiths Medical distributor at: 

USA/Canada 

Smiths Medical ASD, Inc. 
6000 Nathan Lane North 
Minneapolis, MN 55442 USA 
Tel: 1 800 258 5361 (US/CA) 
Tel:+ 1614210 7300 

European Representative 

Smiths Medical Czech Republic a. s. 
Olomoucka 306, Hranice 1 - Mesta, 
753 01 Hranice, Czech Republic 
Tel: +44 (0)1233 722100 

www.smiths-medical.com 
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Disposal Information 
Observe national and local codes or requirements for disposal of 
contaminated materials and for recycling of solid waste materials that 
may impact the environment. 

Service Contacts 
Contact your Smiths Medical Technical Service Department or 
Smiths Medical distributor at. 

USA/Canada 
Smiths Medical A5D, Inc. 
6000 Nathan Lane North 
Minneapolis, MN 55442 USA 
Tel: 1 800 258 5361 (US/CA) 
Tel: + 1614 210 7300 

European Representative 
Smiths Medical Czech Republic a. $. 

Olorouck 306, Hranice 1 -M~sto, 
75301 Hranice, Czech Republic 
Tel: +44 (0)1233 722100 

www.smiths-medical.com 
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SECTION 13 

Specifications and 
Accessories 

System Specifications 
Standard Compliance Guidelines 

Product Safety IEC60601-1 

EMC EN 60601-1-2, FCC 47 CFR Part 15, 
Class A 

Enclosure Protection IEC 60529 IP Code: IPX1 

Fluid Warmers ASTM F2172-02 

Physical Dimensions 

Height, Overall 24.1 cm (9.5 inches) 

Width, Overall 21.0cm (8.3 inches) 

Depth, Overall 17.8cm (7.0 inches) 

Weight, Dry 3.5 Kg (7.6 lbs) 

Weight, Wet (with 5.0Kg (11.0 lbs) 
recirculating solution) 

Weight, Shipping 3.6Kg (7.95 lbs) 

Recirculating Solution 1.4 L (0.37 gallons) 
Capacity 

Maximum Height on I.V. Pole 107cm (42 inches) 

Environmental Temperature Humidity[%] 

Operation 10°Cto45°C 10to 95 

Transportation -18°C to 60°C 5to90 

Storage -18°C to 60°C 5to90 

Thermal Temperature 

Temperature Set Point 41.9°c ± 0.1°c 

Over Temperature Set Point 43.l°C 

Electrical Type 

MAINS Power Input: 

100V 1 00VAC, 50/60 Hz, 3.8 Amps 

115V 115VAC, 50/60 Hz, 3.0 Amps 

230V 230VAC, 50/60 Hz, 1.5 Amps 
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70kPa to 106kPa 

70kPa to 106kPa 

70kPa to 106kPa 
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SEC1ION 1J 

SEC1ION 1J 

Specifications and Accessories 

Specifications and 
Accessories 
System Specifications 

Stand.rd Compliance Guidelines 
Product Safety IEC 60601-1 

EMC EN 60601-1-2FCC47 CFR Part 15, 
Class A 

Enclosure Protection IEC 605291P Code: IPX 
Fluid Warmers ASTMF2172-02 

psical Dimion 
Height, Overall 24.1 cm (9.5inches) 
width, Overall 21.0cm (8.3inches) 
Depth, Overall 178cm (70inches) 

Weight, Dry 35Kg 0.6 lbs) 

Weight, Wet (with 5.0Kg (11.01bl 
recirculating solution) 

Weight, Shipping 3.6Kg (95 lbs 
Recirculating Solution 14L (0.37 gallons) 
Capacity 

Maximum eight on IM Pole 107 em (42 inches) 

twlronrental eperature Humidity [%] Atmospheric 
Pressure 

Operation 10+Cto 45C 0to 95 704Pa t0 106kP% 

Transportation -18Cto 60C 5to90 70la t0 106k% 

Storage -18Cto 60C 5to 90 70l9 t0 106l% 

Thermal prature 

Temperature Set Point 41.9C±0.1€ 

Over Temperature Set Point 43.1€ 

Electrical Type 

MAINS Power Input 
00V 100VAC 50/60 Hz 3.8 Amps 
15V 15VAC 50/60 Hz, 3.0 Amps 
230¥ 230VAC 50/60 Hz 1.5 Amps 
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Electrical 

MAINS Auxiliary Supply 
Power Output: 

100V 

115V 

230V 

Protection Against Electrical 
Shock 

Mode of Operation 

Type of Current 

Ingress Protection Rating 

Performance 

Recirculating Solution 
Temperature 

Normothermic Flow Rates 

Type 

1 00VAC, 50/60 Hz, 1.0 Amps 

115VAC, 50/60 Hz, 1.0 Amps 

230VAC, 50/60 Hz, 0.6 Amps 

Class 1 Equipment, Type BF Applied Part (Disposable 
set) 

Continuous 

Alternating 

IPX1 

Recirculating solution temperature reaches 37°C 
from ambient in about 4 minutes 

At gravity flow rates to 5,000 ml per hour 
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Electrical 

MAINS Auxiliary Supply 
Power Output 

100¥ 
115v 
230¥ 
Protection Against Electrical 
Shock 
Mode of Operation 
Type of Current 
Ingress Protection Rating 

Perform.an 
Recirculating Solution 
Temperature 

Nonothermic Flow ates 

00VAC 50/60 Hz, 1.0 Amps 
115VAc, 50/60 Hz, 1.0 Amps 
230V4C 50/60 Hz, 0.6 Amps 
Class I Equipment, Type BF Applied Part (Dip0sable 
set) 

Continuous 
Alternating 
PX 

Recirculating solution temperature reaches 37€ 
from ambient in about 4 minutes 

At gravity flow rates to 5,000 ml per hour 
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SECTION 13 • Specifications and Accessories 

Electromagnetic Compliance 
HOTLINE® Warmer is certified to be in compliance with the European 
Communities Council Directive relating to Electromagnetic Compatibility 
(EMC): (89/336/EEC). Test methods and acceptance criteria as specified in 
EN 60601-1-2 demonstrate conformance. 

Guidance and Manufacturer's Declaration - Electromagnetic Emissions 
Emissions test Compliance Electromagnetic environment - guidance 

RF emissions CISPR 11 Group 1 The HOTLINE" Warmer uses RF energy only for its internal 
function. Therefore, its RF emissions are very low and are 
not likely to cause any interference in nearby electronic 
equipment. 

RF emissions CISPR 11 Class A Note:The EMISSIONS characteristics of this equipment make it 
suitable for use in industrial areas and hospitals (CISPR 11 class 
A}. If it is used in a residential environment (for which CISPR 

Harmonic emissions Class A 11 class Bis normally required} this equipment might not 
IEC 61000-3-2 offer adequate protection to radio-frequency communication 

Voltage fluctuations/ Complies services. The operator might need to take mitigation measures, 

flicker emissions such as relocating or re-orienting the equipment. 

IEC 61000-3-3 

Note: Compliance using 100-240V 50/60Hz with AC power cord of 3.8 m (12.5 ft.). 

WARNINGS: 

• The HOTLINE,. Warmer should not be used adjacent to or stacked 
with other equipment. If adjacent or stacked use is necessary, 
you should verify normal operation of the HOTLINE,.Warmer in 
the configuration in which it is to be used. 

• Common portable and mobile consumer electronic devices may 
cause interference with the HOTLINE® Warmer. Observe the 
HOTLINE" Warmer to verify normal operation. 

• Facility wiring must comply with all applicable electrical codes. 
Do not bypass power cord connections. Do not remove a prong 
from the power cord. 
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Electromagnetic Compliance 
HOTLINE" Warmer is certified to be in compliance with the European 
Communities Council Directive relating to Electromagnetic Compatibility 
(EMC): (89/336/EEC). Test methods and acceptance criteria as specified in 
EN 60601-1-2 demonstrate conformance. 

Guidance and Manufacturer's Declaration - Electromagnetic Emissions 
Emissions test Compliance Electromagnetic environment - guidance 

RF emissions CISPR 11 Group 1 The HOTLINE" Warmer uses RF energy only for its internal 
function. Therefore, its RF emissions are very low and are 
not likely to cause any interference in nearby electronic 
equipment. 

RF emissions CISPR 11 Class A Note:The EMISSIONS characteristics of this equipment make it 
suitable for use in industrial areas and hospitals (CISPR 11 class 
A}. If it is used in a residential environment (for which CISPR 

Harmonic emissions Class A 11 class Bis normally required} this equipment might not 
IEC 61000-3-2 offer adequate protection to radio-frequency communication 

Voltage fluctuations/ Complies services. The operator might need to take mitigation measures, 

flicker emissions such as relocating or re-orienting the equipment. 

IEC 61000-3-3 

Note: Compliance using 100-240V 50/60Hz with AC power cord of 3.8 m (12.5 ft.). 

WARNINGS: 
• The HOTLINE Warmer should not be used adjacent to or stacked 

with other equipment. If adjacent or stacked use is necessary, 
you should verify normal operation of the HOTLINE® Warmer in 
the configuration in which it is to be used. 

• Common portable and mobile consumer electronic devices may 
cause interference with the HOTLINE" Warmer. Observe the 
HOTLINE Warmer to verify normal operation. 

• Facility wiring must comply with all applicable electrical codes. 
Do not bypass power cord connections. Do not remove a prong 
from the power cord. 
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SECTION 13 • Specifications and Accessories 

Guidance and Manufacturer's Declaration - Electromagnetic Immunity 
Immunity test IEC 60601 test level Compliance level Electromagnetic environment -

guidance 

Electrostatic ± 8 kV contact ± 8 kV contact Floors should be wood, concrete or 
discharge (ESD) ± 15 kV air ± 15 kV air ceramic tile. lffloors are covered with 
IEC 61000-4-2 synthetic material, the relative humidity 

should be at least 30%. 

Electrical fast ± 2 kV for power ± 2 kV for power Mains power quality should be that 
transient/burst IEC supply lines supply lines of a typical commercial or hospital 
61000-4-4 ± 1 kV for input/ No input/output lines environment. 

output lines tested 

Surge ± 0.5 kV, ±1 kV for ± 1 kV line to line Mains power quality should be that 
IEC 61000-4-5 line to line ± 2 kV line to ground of a typical commercial or hospital 

± 0.5 kV, ±1 kV, environment. 
±2 kV for line to 
ground 

Voltage dips, short 100% drop, 0.5 100% drop, 0.5 Mains power quality should be that 
interruptions and periods, 0°, 45°, 90°, periods, 0°, 45°, 90°, of a typical commercial or hospital 
voltage variations 135°, 180°, 225°, 135°, 180°, 225°, 270°, environment. If the operator of the 
on power supply 270°, 315° 315° device requires continued operation 
input lines IEC 100% dip, 250/300 100% dip, 250/300 during power mains interruptions, it 
61000-4-11 period period is recommended that the device be 

30% dip, 25/30 30% dip, 25/30 powered from an uninterruptible power 
periods periods supply or a battery. 

Power frequency 30Nm 30Nm Power frequency magnetic fields should 
(60 Hz) magnetic be at levels characteristic of a typical 
field IEC 61000-4-8 location in a typical commercial or 

hospital environment. 

42 HOTLINP BLOOD AND FLUID WARMER I Operator's Manual 

$£CI0N pt«fictions nd A«ttitrlt 

Guidance and Manufacturer's Declaration - Electromagnetic Immunity 
immunity test EC60601 test level Compliance level lectroragetic environment­ 

guidance 
Electrostatic 48k¥contact 48k/contact Floors should be wood concrete or 
discharge (ESD) + 15kVair 415k¥air ceramic tile. If floors are covered with 
IEC61000-4-2 synthetic material the relative humidity 

should be at least 30% 

Electrical fast ±2kVfor power ±2kVfor power Mains power quality should be that 
transient/burst EC supply lines supply lines of atypical commercial or hospital 
61000-4-4 ±1kwfo input/ No input/output lines environment 

output lines tested 

Surge ±0.5k4,±1kV for 41k/line to line Mains power quality should be that 
IEC610004-5 line to line 42k/line to ground of atypical commercial or hospital 

40.5k%,±1 ¥, environment 
2kV for line to 
ground 

Voltage dips, short 1006 drop, 0.5 100% drop, 0.5 Mains power quality should be that 
interruptions and periods,0°,45°,90°, periods,0°,45°,90°, of atypical commercial or hospital 
voltage variations 135, 180, 225 135 180, 225, 20, environment_f the operator of the 
0n power supply 270,315° 315° device requires continued operation 
input lines IEC 100% dip, 250/300 100% dip, 250/300 during power mains interruptions, it 
61000-4-11 period period is recommended that the device be 

30% di0, 25/30 30% dip, 25/30 powered from an uninterruptible power 
periods periods up0/yor a battery 

Power frequency 30 4/m 30 A/m Power frequency magnetic fields should 
(60 H) magnetic be at levels characteristic of a typical 
field I£C 61000-4-8 location in a typical commercial or 

hospital environment 
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SECTION 13 • Specifications and Accessories 

Guidance and Manufacturer's Declaration - Radiofrequency Electromagnetic 
Immunity 
Immunity test IEC 60601 test level Compliance level Electromagnetic environment - guidance 

Conducted RF 3Vrms 3 Vrms 150 kHz to Portable and mobile RF communications 
IEC 61000-4-6 150 kHz to 80 MHz 80MHz equipment should be used no closer to 

any part of the system, including cables, 
than the recommended separation 
distance calculated from the equation 
applicable to the frequency of the 
transmitter. 
Recommended separation distance: 
d = [1.2lv'P 

6 Vrms ISM bands 6Vrms d = [0.58]vP 
150 kHz to 80 MHz 150 kHz to 80 MHz 

Radiated RF 3V/m 10V/m d = [0.35]vP 80 MHz to 800 MHz 
IEC61000-4-3 80 MHz to 2.7 GHz 80 MHz to 2.7 GHz d = [0.7]vP 800 MHz to 2.5 GHz 

Radiated RF Per 60601-1-2:2014 Per 60601-1- d = [6/E]vP 
Proximity Fields section 8.10 Table 9. 2:2014 section *Eis the immunity test level in V/m. Where 

8.10 Table 9. P is the maximum output power rating 
of the transmitter in watts (W) according 
to the transmitter manufacturer and d is 
the recommended separation distance 
in meters (m). Field strength from fixed 
RF transmitters, as determined by an 
electromagnetic site survey," should be 
less than the compliance level in each 
frequency range.b 
Interference may occur in the vicinity of 
equipment marked with the following 
symbol: 

Note 1: At 80 MHz and 800 MHz, the higher frequency range applies. 
Note 2: These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and 
reflected from structures, objects and people. 

• Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land 
mobile radios, amateur radio, AM and FM radio broadcast cannot be predicted theoretically with accuracy. To 
assess the electromagnetic environment due to fixed RF transmitters, an electromagnetic site survey should be 
considered. If the measured field strength in the location in which the system is used exceeds the applicable RF 
compliance level above, the system should be observed to verify normal operation. If abnormal performance is 
observed, additional measures may be necessary, such as re-orienting or relocating the system. 
b Over the frequency range 150 KHz to 80 MHz, field strengths should be less than 3 Vim. 
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Guidance and Manufacturer's Declaration - Radiofrequency Electromagnetic 
immunity 
lrmnunity test IC60601 test level Compliance level fleectromagnetic environment -guidance 
Conducted RF 3Vrms 3Vrms 150kHz to Portable and mobile F communications 
EC61000-4-6 150 to 80 MHz 80 M equipment should be used no loser to 

any pant of the system, including cables, 
than the recommended separation 
distance calculated from the equation 
applicable to the frequency of the 
transmitter 
Recommended separation distance 
de[1.2NP 

6 Vrms ISM bands 6 /rms d=10.58VP 
150kHz to 80 MHz 150kHz to 80 MHz 

Radiated RF 3V/m 10V/m de[(0.35/P 80 MHz to 800 MHz 
EC61000-4-3 80 MHz to 2.7 GHz 80 MHz t6 2.7 GHz de(0.7NP 800 MHz t0 2.5 GHz 
Radiated RF Per 60601-1-2-2014 Per 60601-1­ d=[6/VP 
Proximity Fields section 8.10 Table 9 22014 section ithe immunity test level in//m.Where 

8.10Table 9 piethe maxirrum output power rating 
of the transmitter in watts 0W)according 
to the transmitter manufacturer and dis 
the recommended separation istance 
in meters (m). Field strength from fed 
RF transmitters, as determined by an 
electromagnetic site survey, should be 
less than the compliance level in each 
frequency range° 
interference may occur in the vicinity of 
equipment marked with the following 
symbol 

Note ±At8044Han4 8004the higher frequency rage .oles 
Note These guidelines ray not apply in all situations. Electromagnetic propagation is affected by absorption ad 
reflected from structures, objects and people 

Feld strengths from fed transmitters, such as base stating for radio (cellular/cordless) telephones and land 
mobile radios, amateur radio, AM and FM radio broadcast cannot be predicted theoretically with accuracy. To 
assess the electromagnetic environment due to feed F transmitters, an electromagnetic site survey should be 
considered If the measured field strength in the location in which the system is used exceeds the applicable RF 
compliance level above, the system should be observed to verify normal operation. If abnormal performance is 
observed, additional measures mary be necessary, such as re-orienting or relocating the system 
Over the frequency range 1$0H to 80 MHz field strengths should be less than 3 V/m 
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SECTION 1 3 Specifications and Accessories 

Electromagnetic Environmental Recommendations 

Recommended separation distances between portable and mobile RF communications 
equipment and the HOTLINE" Warmer 

The HOTLINE• Warmer is intended for use in an electromagnetic environment in which radiated RF disturbances are 
controlled. The customer or the operator of the HOTLINE• Warmer can help prevent electromagnetic interference by 
maintaining a minimum distance between portable and mobile RF communications equipment (transmitters) and the 
HOTLINE" Warmer as recommended below, according to the maximum output power of the communications equipment. 

Rated Maximum Separation distance according to frequency of transmitter m 
output power or 

transmitter 150 kHz to 80 MHz 80 MHz to 800 MHz 800 MHz to 2.5 GHz 

w d=[3.SN1 ]✓P d=[3.5/E1]✓P d=[7/E1]✓P 

0.01 0.12 0.12 0.23 

0.10 0.37 0.37 0.74 

1 1.16 1.16 2.33 

10 3.69 3.69 7.38 

100 11.66 11.66 23.33 

For transmitters rated at a maximum output power not listed above, the recommended separation distanced in metres (m) can be 
estimated using the equation applicable to the frequency of the transmitter, where P is the maximum output power rating of the 
transmitter in watts (W) according to the transmitter manufacturer. 

Note1 At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies. 

Note2 The ISM (industrial, scientific, and medical) bands between 150 kHz and 80 MHz are 6.765 MHz to 6.795 MHz; 13.553 MHz to 13.567 MHz; 26.957 
MHz to 27.283 MHz; and 40.66 MHz to 40.70 MHz. 

Note3 An additional factor of 1013 is used in calculating the recommended separation distance for transmitters in the ISM frequency bands between 
150 kHz and 80 MHz and in the frequency range 80 MHz to 2.5 GHz to decrease the likelihood that mobile/portable communications equipment 
could cause interference if it is inadvertently brought into patient areas. 

Note4 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflection from structures, 
objects, and people. 

Accessories 

44 

L-70 

L-70NI 

L-80 

L-10 

PC-8 

YC-8 

Product Description 

HOTLINE'" Fluid Warming Set with Injection Port 

HOTLINE" Fluid Warming Set without Injection Port 

HOTLINE" Warming Set with L-10 Gas Vent 

Gas Vent 

T-Connector, 20.3 cm (8'') Patient Lead with Injection Port 

Y-Connector, 20.3 cm (8") Patient Lead with Injection Port 
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Electromagnetic Environmental Recommendations 

ecommended separation distances between portable and mobile Rf communications 
equipment and the HOTLINE Warmer 

The HOTLINE Warmer ls intended tor use in an electromagnetic environment in which radiated RF disturbances are 
controlled. The customer or the operator of the HOTLINE Warmer can help prevent electromagnetic interference by 
maintaining a minimum distance between portable and mobile RF communications equipment (transmitters) and the 
HOTLINE Warmer as recommended below according to the maximum output power of the communications equipment 

Rated Maximum Separation distance according to frequency of transmitter n 
output power or 

transmitter 150 kHz to 80 MHz 80 MHz to 800 M 800MHz 1o2.5 GHz 
w de03.5/V1)VP de3.5/E1)VP d=7/E1p' 

0.0 0.12 0.12 0.23 

0.10 0.37 0.37 0.74 

' 1.16 116 2.33 

10 3.69 3.69 7.38 

100 166 1.66 2333 

fortes.rs ft4at8ran 0pup0r noise4above,the reconnedspatiodis.tedie metres[rn)a be 
estimated using the equation applicable to the frequency of the transmitter, wherePisthe madrum output power rating of the 
tasroitter in watts [(/accord@to the trasitter rauacturt 
Note f At80Ml an800 the separation distance for the higher frequency range applies 
lot he SM (ldu.lad let.fie,ad medical bad beet 1$0i ad 80Al e 66rt069 13$53441t6 13$6744z 26.95 

Mirto2128 Mt and 40.66 Mt to 40.704-M 
lot3 #naoal factor of 10#used in calculating the recommends otiostaeetor trans/ttri tel4 fegeyeas between 

1$0k#and80MM and in the frequency range 80Mo2Slrtodecrease the likelihood that bile/portable communications egmet 
00ad Coe interference##tliavertenty bought into patient are 

ote4 Thee guidelines.my not0pin.asituations Electromaqetie propagation is.aecedbyabsorptionadefection from structures, 
objects, and people 

Accessories 

Product Description 

-70 
L-70NI 

L-80 
L-10 

PC8 
Yc8 

HOTLINE FL Warming Set with injection Port 

HOTLINE Fluid Warming Set without Injection Port 

HOTLINE Warming Set withL-10 Gas Vent 
Ga Vent 
Connector, 20.3 cm (8)Patient Lead with injection Port 
Y-Connector, 20.3 gm (8)Patient Lead with injection Port 
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SECTION 1 4 

Symbols 

Lt 
~ 
® 
I REFI 

~ 
ILOTI 

~ 

d 
~ -

I EC iREPi 

~ 
~ 
~ EHP 

I STERILE I EO 111 

[I] 
,...._ 
(£) 

~ 
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SECTION 14 • Symbols 

Caution 

Follow Instructions for Use 

Do not re-use 

Catalog Number 

Serial Number 

Batch Code 

Part Number 

Date of Manufacture 

Use by 

Manufacturer 

Authorized Representative in the 
European Community 

Contains or Presence of Natural Rubber 
Latex 

Not made with natural rubber latex 

Contains or Presence of Phthalate: bis(2-
ethylhexyl) phthalate (DEHP) 

Sterile Fluid Path, Ethylene oxide gas 
sterilized 

Type BF Applied Part (Disposable Sets) 

Alternating Current 

Protective earth; protective ground 

Equipotentiality 

Temperature Limitation 
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Symbols 

A 
� 

$ 
[isr] 
a 

[ior] 
[ 

cl 
� 

ell 
[ec[is?] 

� 

� 

� EHP 

[srEneTEll[ 

E 
« 

(£) 
$ 
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Caution 

Follow Instructions for Use 

Do not re-use 

Catalog Number 

Serial Number 

Batch Code 

Part Number 

Date of Manufacture 

Use by 

Manufacturer 

Authorized Representative in the 
European Community 

Contains or Presence of Natural Rubber 
Latex 

Not made with natural rubber latex 

Contains or Presence of Phthalate: bis(2­ 
ethylhexyl) phthalate (DEHP) 

Sterile Fluid Path, Ethylene oxide gas 
sterilized 

Type BF Applied Part (Disposable Sets) 

Alternating Current 

Protective earth; protective ground 

Equipotentiality 

Temperature Limitation 
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SECTION 1 4 Symbols 

¢ Humidity Limitiation 

f§ Atmospheric pressure limitation 

□ Quantity 

~ Do not use if package is damaged 

+ Keep dry 

~t:-,.;::~ .... Keep away from sunlight 

xr Collect separately -
Rx Caution: Federal (U.S.A.) law restricts 

this device to sale by or on the order of 
ONLY a physician 

& Electrical Shock Hazard 

IPX1 Protected Against Dripping Water 

CLASS 1 Device is a class type 1 equipment 

Protective earth terminal, for 
maintenance only 

0 Recyclable Product 

b Alarm Test 

I Power switch in the ON position 

I Power switch in the OFF position. 

i G{] oc 
Reservoir Temperature Display 

A.A.A 

@ Automatic Operation 

I Recirculating Solution Temperature 
.AAA. 
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$ Humidity Limitiation 

6 Atmospheric pressure limitation 

c Quantity 

@ Do not use if package is damaged 

jj Keep dry 

�t� Keep away from sunlight s 
:a Collect separately - 
Rx Caution: Federal (U.S.A.) law restricts 

this device to sale by or on the order of ONLY a physician 

AN Electrical Shock Hazard 

IPX1 Protected Against Dripping Water 

CLASS 1 Device is a class type 1 equipment 

@) Protective earth terminal, for 
maintenance only 

€; Recyclable Product 

A Alarm Test 

i Power switch in the ON position 

g Power switch in the OFF position. 

i fw c Reservoir Temperature Display 
AAA 

@ Automatic Operation 

I Recirculating Solution Temperature 
-.,.. 
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bol 

t 
>.AA 

TI 

SECTION 14 • Symbols 

Manin 

Over Temperature Test 
(Recirculating Solution Over 
Temperature) 

Add Recirculating Solution 

Check Disposables, Check Tubing 

Maximum Reservoir Level 

Minimum Reservoir Level 

Device has been tested by T0V SOD 
America, a nationally recognized 
technical laboratory, to meet all 
requirements for safety. 

Device has been tested by National 
Technical Systems, a nationally 
recognised technical lab, to meet U.S. 
requirements for safety. 

Warning: Do not stick HOTLINE"' tubing 
wiht needles. Patient injury or death 
result. 
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1r 

Over Temperature Test 
(Recirculating Solution Over 
Temperature) 

Add Recirculating Solution 

Check Disposables, Check Tubing 

Maximum Reservoir Level 

Minimum Reservoir Level 

Device has been tested by T~V S~D 
America, a nationally recognized 
technical laboratory, to meet all 
requirements for safety. 

Device has been tested by National 
Technical Systems, a nationally 
recognised technical lab, to meet U.S. 
requirements for safety. 

Warning: Do not stick HOTLINE tubing 
wiht needles. Patient injury or death 
result. 
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I n d ex 

Index 
Numerics 
0.3% Hydrogen peroxide solution 

maintenance schedule 30 
preparation 11, 30 

35% lsopropyl alcohol solution 
maintenance schedule 30 
preparation 11 

A 
Accessories list 40 
Additional documentation 36 
Add Recirculating Solution mode 16 
Add Recirculating Solution test 24 
Add Solution LED 16 
After Use 20 
Alarm signal test 23 
Alarm Test button 14 
Alcohol (isopropyl) solution 11, 30 
Anesthetic use warning 6 
Assembly instructions 9 
Auxiliary electrical outlet 37 

B 
Biohazardous material 

disposal information 20 

C 
Canada service contact 37 
Cautions 7 

L-10GasVent 7 
Change the recirculating solution 8 
Check Disposables LED 15 
Check Disposables mode 15 
Check Disposables Test 25 
Clamp for 1.V. pole 3 
Clean exterior surfaces 28 
Components 2 

description 2 
Connect the intravenous administration 

set 19 
Contents 

list 9 
Contraindications 5 
Controls 13 
Conventions used in manual 

D 
Description 

components 2 
HOTLINE Fluid Warming Sets 4 
HOTLINE Warmer 2 

Disinfect the reservoir 10, 30 
Display Panel 2, 13 

description 13 
Disposal information 37 

biohazardous materials 20 
electrical device 37 

Distilled water 
maintenance schedule 30 

Drain tube 3 

E 
Electrical safety tests 11, 27 
Electrical specifications 38 
Electromagnetic compliance 39 
Electromagnetic environmental 

recommendations 40 
Environmental specifications 38 
European representative 37 

F 
Fill-port plug 3 
Float switch 3 

G 
Grounding reliability 7, 17 
Guidelines for safe use 5 

H 
HOTLINE Fluid Warming Sets 

description 4 
priming volume 4 

Hydrogen peroxide solution 
preparation 10, 11, 30 

Important safety information 5 
Indications for use 1 
lnfusate delivery temperatures 12 
Intravenous administration set 

connect 19 
lsopropyl alcohol solution 11, 30 
I.V. pole mounting height restrictions 9 

L 
L-10 Gas Vent 

warnings and cautions 8 
LCD 13 
LEDs 13 
Light-emitting diodes (LEDs) 13 
Liquid crystal display (LCD) 13 

M 
Maintenance 28 

performed every 12 months 32 
performed every 30 days 31 
performed with every use 28 

Maintenance schedule 
recirculating solution 11, 30 

Modes of operation 15 
Mounting to 1.V. pole 9 

N 
Non-Warranty work 36 

0 
OFF mode 15 
ON/Operating mode 15 
Operating LED 15 
Operation modes 13, 15 
O-Rings 

lubricate seals 31 
replace 32 

Over Temperature Alarm mode 16 
Over Temperature LED 16 
Over Temperature test 24 
Over Temperature Test button 14 

p 
Performance specifications 39 
Physical specifications 38 
Power and Alarm Test Panel 14 
Powercord 3 
Power ON/OFF switch 14 
priming volume 

HOTLINE Fluid Warming Sets 4 
Principle of operation 12 

R 
Recirculating solution 

change 30 
maintenance schedule 11, 30 
preparation 11, 30 
protocols 11 

Refluxplug 3 
Replace 

O-Rings 32 
Reservoir 3 
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P1oc:edure: Massive infusion device use 
Olec::klllllt: Massive infusion using a BeJmant infuser devial 
Evaluator'• Name: ________ Examlnee'a Name: 
Evaluator'• ID: ________ E:xamlnee'a ID: 
Evaluator'• Dept: _______ E:xaminee's Dept: 

Data: --,,......,.-------Maeta aite.ia/Does not meet aite.ia: __ _ 
select Evalu1111on Metitod: 
O Olnlc:.,I ObseMUon O Documentation Re\l1eW 
O Demonstration O verbalization 

Massive infusion using a Belmont infuser device 

Objec:IIW1: To admlnl__. a ... , nt.19 'JV fluid or blood lnfullon Ullng a Belmont lnfuNr 

devke according 11> the lblndard of car-. 

I• Nat ble 

_ Verify ttie practitioner's order. 

_ Review the pracffllaner's order tn make sure that 
ttie presa1bed Infusion solution, rate, and 
admlnlstral10n route are approprla12 for the 
patient's age, ccndll1on, and aca!SS device and that 
ttie lnfuston or medlcatlon Is COff1J'ill1ble wtth ottter 
solutions or medications. Make S\Jre ttie order 
indudes any test results that require monitoring, 
Address amczms about the order wittl ttie 
pract:itione,; the phannadst, your supervisor, ttie 
risk management depcu bnent, or as direded by 
your facility. 

_ Verify ttie patient'$ baseline hematnait, ele<.trolyt-e 
and hemoglabin levels, and res.Jlts of c:oagulatian 
and ottier sb.ldles, as ordered. 

_ Review the patient's medical 11:!CORI tor hlstnry of 
allergies, as Indicated. 

_ Gather and prepare the necessaiy equipment and 
supplies. 

_ Perf0rm hand hygiene. 

_ Conffrm the patient's Identity using at least two 
patient Identifiers. 

Cammenbl 

«y 
MUNSON --- p cdt e 
Checkdt.: 
vatutor' are; 
Evaluator' tD; 
Evaluator Dept 

Massive infusion device use 
Masse infusion using a Belmont infuser devioe 

E mlnee's Na e 
E a2mlr e's to; 
E minee'a Dept 
Meets critea/ Does not met critu ria 

Select Evaluation Method: 
L qical Observation ! pocumentaton Review 
LDemonstration. ewtaliztion 

Massive infusion using Belmont infuser dviot 
Ob th To dminister a ma h IV fuld or blood hf lon tstn Bein ont infuse 
dvle ccondleg to the st lrd at cr 

Mertty the practitioner's order 

_ Review the pracltloner's order to make sure thart 
the prescribed infusion solution, rate, and 
administration route are appropriate for the 
patient's age, condton, and acc ss device and that 
the infusion or medication is cornpatde with other 
solutions or melations. Male sure the order 
indudes any test results that require monitoring, 
Address concerns about the order with the 
practitioner, the pharmacist, ycur supervisor, the 
risk management department or es directed by 
your facility. 

_ Menify the patient's berseline herrartocrit, electrolyte 
and hemoglobin levels, and results of coagulation 
and other studies, as ordered. 

Review the patient's medical record for history of 
alk rgles, as Indicated. 

_ Gather and prepare the necessary equipment and 
supplies. 

_Perform hand hygiene 

_ Confirm the patient's identity using at least two 
patent Identifiers, 



_ Provide privacy. 

_ Explain the procedure to the patient and family (if 
appropriate) according to the patient's and family's 
individual communication and learning needs. 

_ Raise the bed to waist level before providing care. 

_ Perform a baseline physical assessment. Assess for 
conditions that can increase the risk of adverse 
effects of therapy. 

_ Insert an indwelling urinary catheter, as ordered, if 
the patient doesn't already have one. 

_ Perform hand hygiene. 

_ Put on gloves and, as needed, other personal 
protective equipment. 

_ Make sure that the patient has two patent large­
bore IV catheters. If not, insert two IV catheters. If 
you can't establish venous access, initiate 
intraosseous access if indicated. 

_ Assist the practitioner as needed with insertion of a 
central venous or pulmonary artery catheter. 

_ Assist the practitioner as needed with insertion of 
an arterial catheter. 

_ If you're infusing blood products, perform a 
pretransfusion blood verification with another 
qualified health care provider. 

_ Remove the administration set from its packaging 
and inspect it. 

_ Install the appropriate administration set into the 
infusion device according to the manufacturer's 
instructions. 

_ Confirm that the heat exchanger is properly 
secured. 

_ As necessary for infusion of larger volumes of fluid, 
replace the reservoir chamber with the larger­
capacity reservoir. Using sterile technique, remove 
the reservoir chamber from the administration set 
by disconnecting the luer connectors. 

__ Provide privacy. 

_ Explain the procedure to the patient and family (if 
appropriate) according to the patient's and family's 
individual communication and learning needs. 

_ Raise the bed to waist level before providing care. 

_ Perform a baseline physical assessment. Assess for 
conditions that can increase the risk of adverse 
effects of therapy. 

_ Insert an indwelling urinary catheter, as ordered, if 
the patient doesn't already have one. 

_ Perform hand hygiene. 

_ Put on gloves and, as needed, other personal 
protective equipment. 

_ Make sure that the patient has two patent large­ 
bore IV catheters. If not, insert two IV catheters. If 
you can't establish venous access, initiate 
intraosseous access if indicated. 

_ Assist the practitioner as needed with insertion of a 
central venous or pulmonary artery catheter. 

_ Assist the practitioner as needed with insertion of 
an arterial catheter. 

_ If you're infusing blood products, perform a 
pretransfusion blood verification with another 
qualified health care provider. 

_ Remove the administration set from its packaging 
and inspect it. 

_ Install the appropriate administration set into the 
infusion device according to the manufacturer's 
instructions. 

_ Confirm that the heat exchanger is properly 
secured. 

_ As necessary for infusion of larger volumes of fluid, 
replace the reservoir chamber with the larger­ 
capacity reservoir. Using sterile technique, remove 
the reservoir chamber from the administration set 
by disconnecting the luer connectors. 



_ Attach the reservoir holder onto the IV pole and 
place the larger reservoir into the holder. 

_ Attach the three fluid supply tails onto the top of 
the larger reservoir you plan to use. 

_ Connect the larger reservoir to the administration 
set. Adjust the reservoir holder so that the 
connection leads underneath the reservoir aren't 
stretched or kinked. 

_ Hang the fluid bag on the IV pole. 

_ Close the bag clamps, remove the bag spike cap, 
vigorously scrub the port with an antiseptic pad, 
and allow it to dry. Then spike the fluid bag. 

_ Repeat the process with additional fluid lines you'll 
use. 

_ Open the bag clamps. 

_ Prime the main system by pressing the PRIME button 
to recirculate 100 ml of fluid at 500 ml/minute. 

_ Prime the remainder of the administration tubing: 
Open the IV fluid bag roller clamp and remove the 
male luer cap at the distal end of the tubing. Press 
the PT. LINE PRIME button once to prime at 50 
ml/minute and press and hold the button to prime 
at 200 ml/minute. Press the STOP button after 
inspecting the tubing for air bubbles. Press the PT. 
LINE PRIME button again. 

_ Perform a vigorous mechanical scrub of the 
needleless connector on the vascular access device 
for at least 5 seconds using an antiseptic pad. Allow 
it to dry completely. 

_ While maintaining the sterility of the syringe tip, 
attach a prefilled syringe containing preservative­
free normal saline solution to the needleless 
connector. Unclamp the catheter and slowly 
aspirate for a blood return (if not 
contraindicated) that's the color and consistency of 
whole blood. If you don't obtain a blood return, 
take steps to locate an external cause of 
obstruction. 

_ If you obtain a blood return, inject preservative-free 
normal saline solution slowly into the catheter. 

_ Attach the reservoir holder onto the IV pole and 
place the larger reservoir into the holder. 

_ Attach the three fluid supply tails onto the top of 
the larger reservoir you plan to use. 

_ Connect the larger reservoir to the administration 
set. Adjust the reservoir holder so that the 
connection leads underneath the reservoir aren't 
stretched or kinked. 

_ Hang the fluid bag on the IV pole. 

_ Close the bag clamps, remove the bag spike cap, 
vigorously scrub the port with an antiseptic pad, 
and allow it to dry. Then spike the fluid bag. 

_ Repeat the process with additional fluid lines you'll 
use. 

_ Open the bag clamps. 

_ Prime the main system by pressing the PRIME button 
to recirculate 100 mL of fluid at 500 mL/minute. 

_ Prime the remainder of the administration tubing: 
Open the IV fluid bag roller clamp and remove the 
male luer cap at the distal end of the tubing. Press 
the PT. LINE PRIME button once to prime at 50 
mL/minute and press and hold the button to prime 
at 200 mL/minute. Press the STOP button after 
inspecting the tubing for air bubbles. Press the PT. 
LINE PRIME button again. 

_ Perform a vigorous mechanical scrub of the 
needleless connector on the vascular access device 
for at least 5 seconds using an antiseptic pad. Allow 
it to dry completely. 

_ While maintaining the sterility of the syringe tip, 
attach a prefilled syringe containing preservative­ 
free normal saline solution to the needleless 
connector. Unclamp the catheter and slowly 
aspirate for a blood return (if not 
contraindicated) that's the color and consistency of 
whole blood. If you don't obtain a blood return, 
take steps to locate an external cause of 
obstruction. 

- If you obtain a blood return, inject preservative-free 
normal saline solution slowly into the catheter. 



Don't forcibly flush the device; further evaluate the 
device if you meet resistance. 

_ Clamp the catheter and remove and discard the 
syringe in a puncture-resistant sharps disposal 
container. 

_ Carefully remove the needleless connector from the 
vascular access device. Perform a vigorous 
mechanical scrub of the catheter hub for at least 5 
seconds using an antiseptic pad. Allow it to dry 
completely. 

_ Trace the IV tubing from the patient to its point of 
origin. 

_ Connect the distal end of the tubing to the patient's 
vascular access catheter. Route the tubing in a 
standardized direction if the patient has other 
tubing and catheters that have different purposes. 
Label the tubing at both the distal and proximal 
ends if multiple IV lines will be used. 

_ Unclamp the catheter, press INFUSE, and adjust the 
flow rate, as necessary. 

_ Monitor the patient's vital signs every 5 to 15 
minutes, as indicated. As the patient's condition 
stabilizes, monitor vital signs less frequently. 

_ Monitor core temperature every 15 to 30 minutes 
and maintain a core temperature of no lower than 
96.8° F (36° C). 

_ Assess the patient's hemodynamic parameters 
every 15 to 30 minutes and urine output every 30 
to 60 minutes, as ordered. 

_ Inspect the IV sites every 15 minutes. 

_ If the patient is receiving blood products, monitor 
closely for signs of a transfusion reaction. 

_ Obtain an arterial blood gas sample, as ordered. 

_ When the infusion is complete, change the IV fluid 
or blood bag. 

_ Discard the empty infusion bag in a proper 
receptacle or, if required by your facility, return it to 
the blood bank. 

Don't forcibly flush the device; further evaluate the 
device if you meet resistance. 

_ Clamp the catheter and remove and discard the 
syringe in a puncture-resistant sharps disposal 
container. 

_ Carefully remove the needleless connector from the 
vascular access device. Perform a vigorous 
mechanical scrub of the catheter hub for at least 5 
seconds using an antiseptic pad. Allow it to dry 
completely. 

_ Trace the IV tubing from the patient to its point of 
origin. 

_ Connect the distal end of the tubing to the patient's 
vascular access catheter. Route the tubing in a 
standardized direction if the patient has other 
tubing and catheters that have different purposes. 
Label the tubing at both the distal and proximal 
ends if multiple IV lines will be used. 

_ Unclamp the catheter, press INFUSE, and adjust the 
flow rate, as necessary. 

_ Monitor the patient's vital signs every 5 to 15 
minutes, as indicated. As the patient's condition 
stabilizes, monitor vital signs less frequently. 

_ Monitor core temperature every 15 to 30 minutes 
and maintain a core temperature of no lower than 
96.8° F (36° C). 

_ Assess the patient's hemodynamic parameters 
every 15 to 30 minutes and urine output every 30 
to 60 minutes, as ordered. 

_ Inspect the IV sites every 15 minutes. 

_ If the patient is receiving blood products, monitor 
closely for signs of a transfusion reaction. 

_ Obtain an arterial blood gas sample, as ordered. 

_ When the infusion is complete, change the IV fluid 
or blood bag. 

_ Discard the empty infusion bag in a proper 
receptacle or, if required by your facility, return it to 
the blood bank. 



_ Obtain blood samples, as ordered, to check 
hemoglobin level, hematocrit, lactic acid level, and 
electrolyte levels and for coagulation studies and 
thromboelastography. 

_ Notify the practitioner of critical test results within 
your facility's established time frame. 

_ Return the bed to the lowest position. 

_ Discard used supplies in appropriate receptacles. 

_ Provide warming measures, such as blankets. 

_ Remove and discard your gloves and, if worn, other 
personal protective equipment. 

_ Perform hand hygiene. 

_ Clean and disinfect your stethoscope with a 
disinfectant pad. 

_ Perform hand hygiene. 

_ Document the procedure. 

_ Obtain blood samples, as ordered, to check 
hemoglobin level, hematocrit, lactic acid level, and 
electrolyte levels and for coagulation studies and 
thromboelastography. 

_ Notify the practitioner of critical test results within 
your facility's established time frame. 

_ Return the bed to the lowest position. 

_ Discard used supplies in appropriate receptacles. 

_ Provide warming measures, such as blankets. 

_ Remove and discard your gloves and, if worn, other 
personal protective equipment. 

_ Perform hand hygiene. 

_ Clean and disinfect your stethoscope with a 
disinfectant pad. 

_ Perform hand hygiene. 

_ Document the procedure. 



Bilevel positive airway pressure (BiPAP) use 
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Bilevel Politive airway preaure (BiPAP) me 
Revised: Demnber 15, 2025 

□ lnboch1c:tion 

Bilevel positive airway pressure (BiPAP) is a noninvasive po&itive-pn:!SSUre ventilation (NPPV) mode that 
delivers inspiratory and expiratory pasiljve airway pressures as the patient breathes. NPPV helps improve 
oxygenation or ventilation or prevent airway ob6truclxln during deep. NPPV is useful for patients who 
shouldn't undergo Intubation er Invasive ventllatlon.lII 

During BiPAP, you can independently adjust the duration of inspiratory and expiratory J!06itjve airway 
preS&1.1re to set the lnsplratory-to-explratory ratio aa:onllng to the patient's condition.Iii When you apply 
inspiramry and expiratory positive airway pressures acx:ording to the patient's respiratory cyde, BiPAP 
impruves ventilation, oxygenation, and alveolar reauitment. BiP.AP devices typically have a default 
resplratDry rate semng for cases In which the patient's own breathing Is lnsuffldent.lil lhe noninvasive 
ventilamr device should be able to deliver a mandatory respiratory rate rl up to 30 breaths/minulB, an 
inspiramry positive airway prasure of up to 30 an HzO, an expiratDry positive airway presaire of up tD 15 

cm H20, and an lnsplratDry flow rate of up tD 180 l/mlnute at 20 an H2o.111 

BiPAP requires the use of an appropriate patient interface. Available i111.ei f'a0es h'IClude a nasal mask, an 
oronasal mask, and nasal pillows. Nasal masks and pillows primarily help beat patients with sleep 
diSorders; oronasal masks are common for treating pat;ents with respiramry failure. lhe oronasal mask 
permits mouth breathing and delivers greatEr ventilation pressures with less leakage. It also requires less 
patient a:...pe, allo,1.111 

Researdl has found that BiPAP positively benefits patients with a0Jte exacerbation rl chronie obstructive 
pulmonary disease, aa,te cardiOgenic pulmonary edema. and aG\lte respiratory failure due to obesity 
hypoventllatlon syndrome or neuromusaJlar dlsease.lil [j] Other Indications for BIPAP lndude ventllatxlry 
support after mechaniail ventilation discontinuation, postoperative aa,te respiratory failure, asthma, 
pneumonia, thoradc trauma, obstrud:ive sleep apnea when the patient has an intact respiralDry drive, and 
pallladve care.lil It's contraindicated In agitated or uncooperative patients, those with severely Impaired 
a,nsciousness or impaired O>Ugh or swallowing, in the absence rl upper airway reflexes, and in cases rl 
untreated pneumothorax, respiratory or cardiac a~ cardiac instability, status epilepticus, ut10)11b olled 
vomiting, upper GI bleeding, recent surgery (gaSbic, larvn....9eal, or esophageal), facial or airway trauma, 
total airway obslructlon, er poor seaet:1011 clearance.lillil~ 

• Cliniall alelf: When caring for a patient with known or suspected coronavirus disease 2019 (COVID-
19), see the latest recommendatiOns fn:m the c.enm for DiSease control and Prevention 
11t bttps;Qwww.cdc.gov/awxl/hq:)liofedionuotml/ • 

□ Equipment 

• Air source that can supply 50 psi (unless the ventilator has an intemal compressor) 
• BiPAP cil'Qlit tubing, connedOrS, and adapmrs 
• BiPAP ventilatDr 
• DiSinfectant pad 
• Fecilit)"'8pp,oved diSinfectant 

Bilevel positive airway pressure (BiPAP) use 

'» 
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Bilevel positive airway pressure (BiPAP) use 
Revised: December 15, 20.2.5 

l Introduction 

Bilevel positive airway pre ure (BiPAP') is a noninvasive positive-pressure ventilation (Np9V) mode that 
delivers inspiratory and expiratory positive airway pressures as the patient breathes, NpPy helps improve 
ygenebion or ventilation or prevent airway obstruction during sleep NP9Vis useful for patients who 
shouldn't undergo Intubation or invasive ventilation,l 

During BiPAP, you can independently adjust the duration of inspiratory and expiratory positive airway 
pn ssure to set the Inspiratory-to-expiratory ratdo according to the patient's condition,d when you apply 
inspiratory and expiratory positive airway pressures according to the patient's respiratory cyde, BiPAP 
improves ventilation, oxygenation, and al plar recruitment Bi@PAP devices typically have a default 
respiratory rate setting for cases in which the patient's own breathing is lnsuffident. The noninvasive 
ventilator device should be able to deliver a mandatory respiratory rate of up to 30 breaths/minute, an 
inspiratory positive airway pre ure of up to 30 gm hO, an expiratory positive airway pressure of up to 15 
cm HO, and an insplratory flaw rate af up to 180 Lminute et 20 am H0. 
BiPP requires the use of an appropriate patient inter face. #Available interfaces include a nasal mask, an 
oronasal mask, and nasal pillows. Nasal masks and pillows primarily help treat patients with sleep 
disorders; oronarsal masks are common for treating patients with respiratory failure. The oronasal mask 
permits mouth breathing and delivers greater ventilation pressures with less leakage. It also requires less 
patient cooperation. 

Re arch has found that BiPAP positively benefits patients with acute exacerbation of chronic obstructive 
pulmonary disease, acute cardiogenic pulmonary edema, and acute respiratory failure due to obesity 
hypoven~dlation syndrome or neuromuscular, 1 per indications for BIPAP Indude ventilatory 
support after mechanical ventilation discontinuation, postoperative acute respiratory failure, asthma, 
pneumonia, thoracic trauma, obstrudive sleep apnee when the patient has an intat respiratory drive, and 
palliative care.l Its contraindicated in agitated or uncooperative pa~dents, those with severely Impalred 
consciousness or impaired cough or swallowing, in the absenoe of upper airway refie es, and in cases of 
untreated pneumcthorax, respiratory or cardiac arrest, cardiac instability, status epilepticus, uncontrolled 
vomiting, upper GI blex ding, recent surgery (gastric, laryngeal, or esophageal), facial or airway trauma, 
total airway obstruction, or poor secretion cle vane.AA 
+ Creal alertr When caring for a patient with known or suspected coronavirus disuast 2019 (CO0ID- 
19), see the latest recommendations from the Centers for Di e Control and Prevention 
at https: //wwwu.cdc.gc/soc/infection-control 

al Equipment 

Air sure that can supply 50 psi (unless the ventilator has an internal comprr or) 
Bi9AP circuit tubing, connectors, and adapters 
• BiPAP ventilator 
+ Disinfectant pad 
• Facility- pproved disinfectant 



• Gloves 
• Handheld resuscitation bag and mask 
• Headgear 
• Intubation equipmen 1 
• Oral care supplies 
• Oxygen source 
• Oxygen tubing 
• Properly sized patient interface (nasal mask, oronasal mask, or nasal pillows) 
• Pulse oximeter and probe 
• Stethoscope 
• Suction equipment 
• Vital signs monitoring equipment 
• Optional: arterial blood gas (ABG) kit, equipment for an alternative method of communication, 

heated humidifier, hydrocolloid patch, liquid skin barrier, other personal protective equipment, 
respirator (disposable N95 or higher-level disposable respirator) 

□ Preparation of Equipment 

Inspect all equipment and supplies. If a product is expired, is defective, or has compromised integrity, 
remove it from patient use, label it as expired or defective, and report the expiration or defect as directed 
by your facility. 

In most facilities, a respiratory therapist assumes the responsibility for setting up and administering BiPAP. 
If a respiratory therapist isn't available and you must set up a BiPAP device, follow the manufacturer's 
instructions. Assemble the circuit, attach the circuit to the BiPAP ventilator, and set up the BiPAP device 
according to the manufacturer's instructions for use. Make sure that the exhalation valve is positioned 
properly. Provide active humidification through a heated humidifier, if necessary, to improve patient 
comfort.[§] If supplemental oxygen is necessary, connect the oxygen tubing to the oxygen source and the 
BiPAP device. Plug the device into an electrical outlet with a backup power source. Turn on the device and 
allow it to perform a self-test before beginning therapy. Make sure that intubation equipment is available 
and that a handheld resuscitation bag with a mask and suction equipment are set up, functioning 
properly, and readily available. Then select the appropriate patient interface. (See Selecting_g_Qatient 
interface for BiPAP.) 

ii =QUIPMENT 

SELECTING A PATIENT INTERFACE FOR BiPAP 

You can use a nasal mask, an oronasal mask, or nasal pillows to deliver bilevel positive airway pressure 
(BiPAP). Each type of interface has advantages and disadvantages, and each one works best for 
different types of patients. Use this guide to help you select the interface that's most appropriate for the 
patient's condition. 

Nasal mask 

• Gloves 
• Handheld resuscitation bag and mask 
• Headgear 
• Intubation equipment!Ll 
• Oral care supplies 
• Oxygen source 
• Oxygen tubing 
• Properly sized patient interface (nasal mask, oronasal mask, or nasal pillows) 
• Pulse oximeter and probe 
• Stethoscope 
• Suction equipment 
• Vital signs monitoring equipment 
• Optional: arterial blood gas (ABG) kit, equipment for an alternative method of communication, 

heated humidifier, hydrocolloid patch, liquid skin barrier, other personal protective equipment, 
respirator ( disposable N95 or higher-level disposable respirator) □ Preparation of Equipment 

Inspect all equipment and supplies. If a product is expired, is defective, or has compromised integrity, 
remove it from patient use, label it as expired or defective, and report the expiration or defect as directed 
by your facility. 

In most facilities, a respiratory therapist assumes the responsibility for setting up and administering BiPAP. 
If a respiratory therapist isn't available and you must set up a BiPAP device, follow the manufacturer's 
instructions. Assemble the circuit, attach the circuit to the BiPAP ventilator, and set up the BiPAP device 
according to the manufacturer's instructions for use. Make sure that the exhalation valve is positioned 
properly. Provide active humidification through a heated humidifier, if necessary, to improve patient 
comfort.l£l If supplemental oxygen is necessary, connect the oxygen tubing to the oxygen source and the 
BiPAP device. Plug the device into an electrical outlet with a backup power source. Turn on the device and 
allow it to perform a self-test before beginning therapy. Make sure that intubation equipment is available 
and that a handheld resuscitation bag with a mask and suction equipment are set up, functioning 
properly, and readily available. Then select the appropriate patient interface. (See Selecting a patient 
interface for BiPAP.) 

@ =ova 

SELECTING A PATIENT INTERFACE FOR BiPAP 
You can use a nasal mask, an oronasal mask, or nasal pillows to deliver bilevel positive airway pressure 
(BiPAP). Each type of interface has advantages and disadvantages, and each one works best for 
different types of patients. Use this guide to help you select the interface that's most appropriate for the 
patient's condition. 

Nasal mask 



I l 
I 

• Patients who can cooperate 
• Patients with less severe illness 

Adllantages 

• Less likely to cause clausb ophobia 
• Allows for speaking, drinking, mughing, and dearing secretions 
• Associated with (!ec:reased emesis aspiration risk 
• Generally belier tolerated 

DiSadvantages 

• I""Ql'E:ases the risk rA air leaks from the mouth 
• Has limited efl'«li.ien: s s in patients with nasal dercnnities or blocked nasal passages 

O.onasalmaak 

Indications 

Patients who can cooperate 
+ Patients with less severe illness 

• Less likely to cause claustrophobia 
+ Alows for speaking, drinking, coughing, and dearing secretions 
+ Associated with decn ed eme aspiration risk 
+ Generally better tolerated 

+ Increases the risk of air leaks from the mouth 
Has limited effectiveness in patients with nasal deformities or blocked nasal passages 

Oror¥ l mask 



ln(flCafions 

• Patients who are less able to cooperate 
• Patients with more severe illness 
• Patients who breathe through the mouth or pursed lips 
• Patients without teeth 

Advantages 

• Generally provides more effective ventilation 

Disadvantages 

• More likely to cause claustrophobia 
• Interferes with speaking and alUghing 
• I""Ql'E:ases the risk rA emesis aspiraHon 

N .. I pillows 

+ Patients who are less able to cooperate 
Patients with more severe illness 

Patients who breathe through the mouth or pursed lips 
+ Patients without teeth 

Afvantages 

Generally provides more effedive ventilation 

Disadvantages 

More likely to cause daustrophobia 
Interferes with speaking and coughing 

• Incn es the risk of emesis aspiration 

Nasal pillars 



1n<flC8tions 

• Patients who can cooperate 
• Patients with less severe illness 

Advantages 

• Less likely to cause clausb ophobia 
• Allows for speaking, drinking, mughing, and dearing seaetions 
• Usually better tole1c1ted 

Disadvantages 

• l""CT'eases the risk~ air leaks from the mouth 
• Has limited effe...ti~'81tess in patients with nasal del'onnities or blocked nasal passages 

D lmplemMtatiion 

• Verify the practitioner's order. 
• Review the paljent's medical record for hiStory, indication for BiPAP use, and any oontraindieations 1D 

BiPAPuse. 
• Gather and prepare the necess:a,y eai:fifment and supplies. 
• Perform hand hyglene.lillilliJllgjlii] .U. 
• COnfinn the patient's idenlitv using at least two paliett idettifiers . 
• Provide priYBey.iji]~lji]lii] 
• Explain the procedure to the patient and family (if appropriate) acoording to their individual 

communication and learning needs to inOmse their understantffll!J, allay their l'ei1,s; and enhance 
aq.eatto.,,llzl 

• Raise the bed 1D waist level before Dl'OViding care tD p,el/'ellt caregiver bade st,ain.ilil 
• Perform hand hyglene.lillillilllQlliil~ 
• Put on gloves and. as needed, other personal p,otectill'e equipment to a,mply with standanl 

pn,cautions.~ ~ ~ 

)­ 

Patients who can cooperate .. 
« Patients with less severe illness 

Advantages 

• Less likely to cause claustrophobia 
Allows for spealing, drinking, coughing, and de ring secretions 
• Usually better tolerated 

Disadvantages 

+ Inc es the risk of air leaks from the mouth 
+ Has limited effectivene in patients with nasal deformities or blocked nasal passages 

a fmpier entatior 
+ Verify the practitioner's order, 
Review the patient's medical record for history, indication for BipAP use, and any contraindications to 

BIPAP use, 
Gather and prepare the_nea "Y,8Pent and supplies 
• Ptorm hand hygiene.z ii ii 
+ Confirm the patient's identity using at least two patient identifiers. 
• Provide prnee.Li4 15 16 
• Explain the procedure to the patient and family (if appropriate) according to their individual 

communication and learning needs to inan their understanding, allay bheir fears, and enhance 
cooperetan. 

• Raise the bed to waist level before providing care to prevent caregiver beck strain, AR 
• Ptrm hand hygiene.zig i@ i2 

Put on gloves and, as ni ded, other personal protective equipment to comply with standard 
precut&ans 20 2i 



• Clinical alert: If a patient is on airborne precautions, wear a fit-tested N95 or higher-level disposable 
respirator when caring for the patient; put on the respirator before entering the room and remove it after 
exiting the room. If you anticipate ~ aying of respiratory fluids, wear gloves, a gown, and a mask with a 
face shield or a mask and goggles.~ • 

• Obtain the patient's vital signs to serve as baselines for comparison. 
• If not already in use, attach a pulse oximeter to the patient to ensure adequate oxygenation. Make 

sure that alarm limits are set appropriately for the patient's current condition and that alarms are 
turned on, functioning properly, and audible to staff.~~IE]lli] 

• Obtain the patient's oxygen saturation level using pulse oximetry, and assess the patient's 
respiratory status to serve as baselines for comparison. 

• Adjust the inspiratory positive airway pressure, expiratory positive airway pressure, breaths/minute 
(if applicable), inspiratory time, and fraction of inspired oxygen, as ordered. The initial setting for 
inspiratory positive airway pressure is usually 10 cm H2O; for expiratory positive airway pressure, 5 

cm H20.~ Titrate pressures, as ordered, and according to the patient's condition.III~ 
• Adjust the sensitivity as low as possible without causing autocycling. 
• Confirm the settings by comparing them with the practitioner's order. Confirm that the BiPAP device 

is functioning properly. 
• Apply the patient interface to the patient's face, secure it with the headgear, and tighten the straps 

to begin therapy. Avoid tightening the straps more than necessary to prevent pressure-related skin 
breakdown.~ 

• Set the alarm limits on the BIPAP device and make sure that alarms are turned on, functioning 
properly, and audible to staff. 22 23 24 

• Monitor the patient's vital signs, oxygen saturation level, and respiratory status, obseiving for chest 
expansion and auscultating for bilateral breath sounds, to evaluate tolerance of therapy. 

• Obtain an arterial blood sample for ABG analysis if ordered to evaluate the effectiveness of therapy. 
(See the "Arterial puncture - gas analysis" and "Arterial pressure dosed monitoring system 
blood sampling" procedures3T~ Notify the practitioner of critical test results within your facility's 
established time frame to ensure that the patient receives prompt treatment.l:il 

• Maintain the head of the patient's bed at 30 to 45 degrees unless contraindicated to promote air 
exchange and to reduce the risk of health care-associated pneumonia. If the patient can't bend at 
the hip, use the reverse Trendelenburg position.llzl 

• Regularly assess the patient's skin for signs of skin breakdown under the patient interface; if redness 
persists after removing the interface, apply a liquid skin barrier or hydrocolloid patch to protect the 
patient's skin.~ [i] 

• Assist the patient with oral care, including brushing the teeth, tongue, and gums at least twice per 
day using a soft toothbrush to remove dental plaque from all tooth surfaces and to prevent oral 
colonization, which increases the risk of health care-associated pneumonia. Moisturize t~ atient's 
oral mucosa and lips every 2 to 4 hours to reduce inflammation and improve oral health.ll2l (See the 
"Oral care" procedure.) 

• Return the bed to the lowest position to prevent falls and maintain the patient's sa~ ~ 
• Remove and discard your.JJloves an%-:!{ worn, other personal protective equipment.~ 
• Perform hand hygiene.lzl ~ ~ uID llil ~ 
• Place the call light within the patient's reach, and establish an alternative method of communication 

such as a communication board if necessary.lilllil 
• Clean and disinfect your stethoscsm,e with a disinfectant pad. 32 33 

• Perform hand hygiene. 7 !ID 9 10 llllllll 
• Put on gloves a~ as needed, other personal protective equipment to comply with standard 

precautions.~~ lli] 
• Clean and disinfect other reusable equipment according to the manufacturer's instructions to prevent 

the spread of infection.~ llil 

• Clinical alert: If a patient is on airborne precautions, wear a fit-tested N95 or higher-level disposable 
respirator when caring for the patient; put on the respirator before entering the room and remove it after 
exiting the room. If you anticipate spraying of respiratory fluids, wear gloves, a gown, and a mask with a 
face shield or a mask and goggles.Lu/% 

• Obtain the patient's vital signs to serve as baselines for comparison. 
• If not already in use, attach a pulse oximeter to the patient to ensure adequate oxygenation. Make 

sure that alarm limits are set appropriately for the patient's current condition and that alarms are 
turned on, functioning properly, and audible to star[22l[23l[2[25] 

• Obtain the patient's oxygen saturation level using pulse oximetry, and assess the patient's 
respiratory status to serve as baselines for comparison. 

• Adjust the inspiratory positive airway pressure, expiratory positive airway pressure, breaths/minute 
(if applicable), inspiratory time, and fraction of inspired oxygen, as ordered. The initial setting for 
inspiratory positive airway pressure is usually 10 cm HO; for expiratory positive airway pressure, 5 
cm H0ll Titrate pressures, as ordered, and according to the patient's condition [ill5l 

• Adjust the sensitivity as low as possible without causing autocycling. 
• Confirm the settings by comparing them with the practitioner's order. Confirm that the BiPAP device 

is functioning properly. 
• Apply the patient interface to the patient's face, secure it with the headgear, and tighten the straps 

to begin therapy. Avoid tightening the straps more than necessary to prevent pressure-related skin 
breakdown.ll 

• Set the alarm limits on the BiPAP device and make sure that alarms are turned on, functioning 
properly, and audible to starr[22l2[2] 

• Monitor the patient's vital signs, oxygen saturation level, and respiratory status, observing for chest 
expansion and auscultating for bilateral breath sounds, to evaluate tolerance of therapy. 

• Obtain an arterial blood sample for ABG analysis if ordered to evaluate the effectiveness of therapy. 
(See the "Arterial puncture - gas analysis" and "Arterial pressure closed monitoring system 
blood sampling" procedures [iT25 otify the practitioner of critical test results within your facility's 
established time frame to ensure that the patient receives prompt treatment[26] 

• Maintain the head of the patient's bed at 30 to 45 degrees unless contraindicated to promote air 
exchange and to reduce the risk of health care-associated pneumonia. If the patient can't bend at 
the hip, use the reverse Trendelenburg position.[2l 

• Regularly assess the patient's skin for signs of skin breakdown under the patient interface; if redness 
persists after removing the interface, apply a liquid skin barrier or hydrocolloid patch to protect the 
patient's sun.[l[28] 

• Assist the patient with oral care, including brushing the teeth, tongue, and gums at least twice per 
day using a soft toothbrush to remove dental plaque from all tooth surfaces and to prevent oral 
colonizati on, which i ncreases the ri sk of health care associated pneumoni a. Moisturize the patient's 
oral mucosa and lips every 2 to 4 hours to reduce inflammation and improve oral health,[l (See the 
"Oral care" procedure.) 

• Return the bed to the lowest position to prevent falls and maintai n the patient's safetyE2] 
• Remove and discard your_gloves and, if worn, other personal protective equipment.lll 
• Perform hand hygiene.[@l@[i@\[il[i2] 
• Place the call light within the patient's reach, and establish an alternative method of communication 

such as a communication board if necessary [il[31] 
• Clean and disinfect your stethoscppe with a disinfectant pa.[32l[33l 

·. Perform hand hygiene.[l@lg]0lLl[2l 

• Put on gloves and, as needed, other personal protective equipment to comply with standard 
precautions[13[2@2il 

• Clean and disinfect other reusable equipment according to the manufacturer's instructions to prevent 
the spread of i nfecti on.[32l33] 



• Remove and discard your,JJioves and~ worn, other personal protective equipment.~ 
• Perform hand hygiene.lzl!rulillirullil~ 
• Document the procedure.lBI llil ~ !El 

□ Special Considerations 

• The Joint Commission issued a sentinel event alert concerning medical device alarm safety because 
alarm-related events have been associated with permanent loss of function and death. Among the 
major contributing factors were improper alarm settings, alarm settings turned off inappropriately, 
and alarm signals that were inaudible to staff. Make sure alarm limits are set appropriately and that 
alarms are turned on, functioning properly, and audible to staff. Follow facility guidelines for 
preventing alarm fatigue.~ 

• If you're using heated humidification, frequently check the ventilator circuit for condensation, which 
can cause resistance to airflow. As needed, drain the condensate into a collection trap. Keep the 
circuit closed during condensate drainage to prevent bacterial contamination. Don't drain the 
condensate into the humidifier, because the condensate may be contaminated with the patient's 
secretions. Also avoid accidental drainage of condensation into the patient's airway when moving the 
tubing or the patient.~~ 

• Change the circuit tubing and equipment when it's visibly soiled or malfunctioning and at an interval 
determined by your facility to reduce the risk of bacterial contamination.!Jil 

• Don't open the Bi PAP circuit unless absolutely necessary to reduce the risk of health care-associated 
pneumonia.[i] 

• Routinely check the BiPAP ventilator settings and alarm activation after removal and reapplication of 
BiPAP to ensure patient safety.III 

• Monitor the in-line temperature (if available) when humidification is added to reduce the risk of 
thermal inhalation injury. The typical temperature range should be 95° to 98° F (35° to 37° C).lil 

• If the patient is receiving enteral feedings, avoid gastric distention to reduce the risk of 
aspiration.[32] 

• Teach the patient and family about measures to prevent health care-associated pneumonia, such as 
performing hand hygiene and maintaining the head of the bed at 30 to 45 degrees. Encourage the 
family to remind staff members when these measures aren't followed.lll:J~ 

□ Patient Teaching 

If the patient will receive BiPAP therapy at home, teach the patient and family (if appropriate) how to set 
up, use, maintain, and clean the device. Stress the importance of cleaning all equipment daily to avoid 
contamination and reduce the risk of infection. Allow the opportunity for a return demonstration to ensure 
competency. Provide written instructions for reference at home. Explain the importance of follow-up 
appointments to make sure that the equipment is functioning properly and to address any problems or 
concerns that the patient may be having with the system. 

□ Complications 

Complications associated with BiPAP use may include: 

• skin breakdown (caused by the patient interface) 
• aspiration of gastric contents 
• eye irritation 
• sinus pain 
• sinus congestion 
• thick secretions 
• dry mucous membranes 
• ear pain 
• gastric distention 
• barotrauma 
• hypotension.~ lfil 

• Remove and discard your_gloves and, If worn, other personal protective equipment.llJ 
• Perform hand hygiene.[[@l@[i@[Lil[2 
• Document the procedure.[3nl[35l6[37] □ Special Considerations 

• The Joint Commission issued a sentinel event alert concerning medical device alarm safety because 
alarm-related events have been associated with permanent loss of function and death. Among the 
major contributing factors were improper alarm settings, alarm settings turned off inappropriately, 
and alarm signals that were inaudible to staff. Make sure alarm limits are set appropriately and that 
alarms are turned on, functioning properly, and audible to staff. Follow facility guidelines for 
preventing alarm fatigue.[Z2l 

• If you're using heated humidification, frequently check the ventilator circuit for condensation, which 
can cause resistance to airflow. As needed, drain the condensate into a collection trap. Keep the 
circuit closed during condensate drainage to prevent bacterial contamination. Don't drain the 
condensate into the humidifier, because the condensate may be contaminated with the patient's 
secretions. Also avoid accidental drainage of condensation into the patient's airway when moving the 
tubing or the patent.[6l[3El 

• Change the circuit tubing and equipment when it's visibly soiled or malfunctioning and at an interval 
determined by your facility to reduce the risk of bacterial contamination [38] 

• Don't open the Bi PAP circuit unless absolutely necessary to reduce the risk of health care associated 
pneumonia.[38l 

• Routinely check the BiPAP ventilator settings and alarm activation after removal and reapplication of 
BiPAP to ensure patient safety,ll 

• Monitor the in-line temperature (if available) when humidification is added to reduce the risk of 
thermal inhalation injury. The typical temperature range should be 95° to 98° F (35° to 37° C).lrl 

• If the patient is receiving enteral feedings, avoid gastric distention to reduce the risk of 
aspirat on[33l 

• Teach the patient and family about measures to prevent health care-associated pneumonia, such as 
performing hand hygiene and maintaining the head of the bed at 30 to 45 degrees. Encourage the 
family to remind staff members when these measures aren't followea.[27][3g] 

□ Patient Teaching 

If the patient will receive BiPAP therapy at home, teach the patient and family (if appropriate) how to set 
up, use, maintain, and clean the device. Stress the importance of cleaning all equipment daily to avoid 
contamination and reduce the risk of infection. Allow the opportunity for a return demonstration to ensure 
competency. Provide written instructions for reference at home. Explain the importance of follow-up 
appointments to make sure that the equipment is functioning properly and to address any problems or 
concerns that the patient may be having with the system. 

□ Complications 

Complications associated with BiPAP use may include: 

• skin breakdown (caused by the patient interface) 
• aspiration of gastric contents 
• eye irritation 
• sinus pain 
• sinus congestion 
• thick secretions 
• dry mucous membranes 
• ear pain 
• gastric distention 
• barotrauma 
• hypotensi6a.[2l[El 



□ Documentation 

Document.ation associated with BiPAP use includes: 

• date and time of BiPAP initiation 
• type of BiPAP ventilator used and its settings 
• assessment findings before and after initiation of BiPAP 

o vit.al signs 
o oxygen saturation levels 
o respiratory status 
o chest expansion 
o bilateral breath sounds 

• skin assessment under the interface 
• type of oral care provided 
• complications 

o name of the practitioner notified 
o date and time the practitioner was notified 
o prescribed interventions 
o response to those interventions 

• pertinent laboratory dat.a (including ABG analysis results) 
• teaching provided to the patient and family (if applicable) 

o understanding of that teaching 
o follow-up teaching needed. 

□ Related Procedures 

• ~I positive airway_pressure (BiPAP)_use, home care 
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□ Documentation 

Documentation associated with BiPAP use includes: 

• date and time of BiPAP initiation 
• type of BiPAP ventilator used and its settings 
• assessment findings before and after initiation of BiPAP 

o vital signs 
o oxygen saturation levels 
o respiratory status 
• chest expansion 
e bilateral breath sounds 

• skin assessment under the interface 
• type of oral care provided 
• complications 

o name of the practitioner notified 
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o prescribed interventions 
o response to those interventions 
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□ lnboch1d:ion 

A lumbar drainage device (shown beJow) is a dosed sterile ::.Jsbein lhat enables lhe drainage m 
c:erebrospinal fluid (CSF) from lhe subarachnoid space, which is loc:ated between lhe arachnoid and pia 
mater. A practitioner inserts lhe device through a special spinal needle, known as a Tuohy needle, inlD lhe 
lumbar subarachnoid space at lhe L2 ID L3 level or below, When insermcl for patients undergoing 
thoracoabdominal aortic aneurysm repair; lhe device he!ps prevent paralysis by maintaining spinal 
perfusion pressure through CSF drainage when lhe aor1a is aoss-damped for lhe operative DrOCedure. 
Lumbar drainage may condnue after surgery ID prevent pos11JperaUve splnal oord lschemla,lil When 
lumbar drainage continues postoperatively after lhorac:oabclominal aortic aneurysm repair; lhe practitioner 
1111¥-,0rder a spedfic: pressure parameter for when drainage should oaur; typically around 10 mm 
Hg.~ Iii AltanaUvely, the pract:IUoner may elect to llmlt lumbar drainage by keeping tile drain dosed 
unless a neurolcglc deftdt oa.,,irs,l!I 

Relative a,ntraindieations to lumbar drainage indude c:oagulopathy, active bleeding, brain abr.e s s, and a 
history of lumbar spine surgery or lumbar vertebral fracture. Absolute contraindic.ations to lumbar 
drainage indude increased intraaanial pressure, unequal pi es sures betweEl'I the supratentorial and 
inftabei 11Di ial compartments as evidenced by a:mputed tomography findings, infected skin over tile 
intellded drain insertiM site, spinal epidural ab.v.ess, intraaanial mass, obstructive nona:mmunieating 
hydrocephalus, and spinal arteriovenous malronnation. 
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al Introduction 

A lumbar drainage device (shown below) is a do d sterile system that enables the drainage of 
cerebrospineal fluid (CSP) from the subarachnoid space, which is located between the arachnoid and pia 
mater. A practitioner inserts the device through a special spinal mu dle, known as a Tuohy nu dle, into the 
lumbar sbarachnoid space at the L2 to L3 level or below. When inserted for patients undergoing 
thoracoabdominal aortic aneurysm repair, the device helps prevent paralysis by maintaining spinal 
perfusion pre aure through CSF drainage when the aorta is cross-damped for the operative procedure. 
Lumbar drainage may continue after surgery to prevent. postoperatve spinal cord kschemta.l When 
lumbar drainage continues postoperatively after thoracoabdominal aortic aneurysm repair, the practitioner 
may order a specific pn ure parameter for when drainage should occur, typicaly around 10 mm 
Hg. Atenatvety, the practitioner may elect to Ilmtt lumbar drainage by keeping the drain do d 
unless a neurologlc defldt ocurs. 

Relative contraindications to lumbar drainage indude coagulopathy, active bleeding, brain absc s, and a 
history of lumbar spine surgery or lumbar vertebral fracture. Absolute contraindications to lumbar 
drainage inude increa d intracranial pres re, unequal pressures between the supraten torial and 
infratentorial compartments as evidenced by computed tomnography findings, infected skin over the 
intended drain insertion site, spinal epidural absa s, intracranial mass, obstructive noncommunicating 
hydrocephalus, and spinal arteriovenous malformation. 



Special considerations when caring for a patient with a lumbar drain device include minimizing device 
handling. When device handling is necessary, the health care provider must perform hand hygiene, put on 
gloves, and maintain the sterility of the drainage system. 
□ Equipment 

• Closed (nonvented) cap or luer-lock adapter 
• Gloves 
• 'N pole 
• Lumbar drainage system and tubing 
• Pole clamp or cord attachment 
• Vital signs monitoring equipment 
• Optional: 30-ml syringe containing sterile preservative-free normal saline solution, bedside monitor, 

drainage bag, graduated burette, labels, leveling device (carpenter's level or laser), other personal 
protective equipment, pressure cable, sterile occlusive dressing, stopcock, transducer system 

□ Preparation of Equipment 

Inspect all equipment and supplies. If a product is expired, is defective, or has compromised integrity, 
remove it from patient use, label it as expired or defective, and report the expiration or defect as directed 
by your facility. 

□ Implementation 

• Receive handoff communication from the person who was responsible for the patient's care. Ask 
questions, as necessary, to avoid miscommunications that may cause patient care errors during 
transitions of care. As part of the handoff process, trace each tubing and catheter from the patient 
to its point of origin; a standardized line reconciliation process should be used.~ 

• Verify the practitioner's order. 
• Review the patient's medical record for a history of allergies to tape, antiseptic solutions, or latex. 
• Gather and prepare the necessa,!Y.,~ipment and supplies. 
• Perform hand hygiene.lillzllil~l.!Wllll 

• Confirm the patient's idengty using at least two patient identifiers.llll 
• Provide privacy.lill liil llil1121 
• Explain the procedure to the patient and family (if appropriate) according to their individual 

communication and learning needs to increase their understanding, allay their fears, and enhance 
cooperation.[jz] 

• Perform hand hygiene.~lzlli]lil[iQ]lli] 
• Put on gloves a~ as needed, other personal protective equipment to comply with standard 

precautions.llfil l.!2J ~ 
• Make sure that the lumbar drain~ e system is clamped before changing the patient's position so that 

CSF overdrainage doesn't occu~ 
• Assist the patient to a side-lying position to expose the lumbar drain exit site. 
• Assess the condition of the dressing and lumbar drainage system exit site. Make sure that the sterile 

occlusive dressing is intact and that the drainage system is free from kinks. Change the dressing 
immediately using sterile technique if it becomes wet or soiled or is no longer intact.llil~ 

• After assessing the dressing and lumbar drainage system exit site, reposition the patient as ordered. 
• Make sure that the lumbar drainage system is secured to an 'N pole at the patient's bedside using 

the cord attachment or a pole clamp and cord attachment. Make sure that the drainage system is 
positioned so that minor patient position changes won't put pressure on the tubing or let the 
drainage unit fall, causing CSF overdrainage. 

• Trace the lumbar drainage ~ em tubing from the patient to its point of origin to make sure that it's 
attached to the proper port.LUI IEI Make sure that all ports on the drainage system have a closed 
cap or luer-lock adapter to prevent leakage and reduce the risk of infection. 

Special considerations when caring for a patient with a lumbar drain device include minimizing device 
handling. When device handling is necessary, the health care provider must perform hand hygiene, put on 
gloves, and maintain the sterility of the drainage system. □Equipment 

• Closed (nonvented) cap or luer-lock adapter 
• Gloves 
• IV pole 
• Lumbar drainage system and tubing 
• Pole clamp or cord attachment 
• Vital signs monitoring equipment 
• Optional: 30-mL syringe containing sterile preservative-free normal saline solution, bedside monitor, 

drainage bag, graduated burette, labels, leveling device ( carpenter's level or laser), other personal 
protective equipment, pressure cable, sterile occlusive dressing, stopcock, transducer system 

□ Preparation of Equipment 

Inspect all equipment and supplies. If a product is expired, is defective, or has compromised integrity, 
remove it from patient use, label it as expired or defective, and report the expiration or defect as directed 
by your facility. 

□ Implementation 

• Receive handoff communication from the person who was responsible for the patient's care. Ask 
questions, as necessary, to avoid miscommunications that may cause patient care errors during 
transitions of care. As part of the handoff process, trace each tubing and catheter from the patient 
to its point of origin; a standardized line reconciliation process should be used.ll 

• Verify the practitioner's order. 
• Review the patient's medical record for a history of allergies to tape, antiseptic solutions, or latex. 
• Gather and prepare the necessary equipment and supplies. 
• Perform hand hygiene.[El[zlEl[@[i@[ii] 

• Confirm the patient's identity using at least two patient identifiers ll 
• Provide prva~.[il[1a[15i@ 
• Explain the procedure to the patient and family (if appropriate) according to their individual 

communication and learning needs to increase their understanding, allay their fears, and enhance 
cooperati on[ill 

• Perform hand hygiene.[6lz@la[[L 
• Put on gloves and, as needed, other personal protective equipment to comply with standard 

precautions[18[ig[2@] 
• Make sure that the lumbar drainage system is damped before changing the patient's position so that 

CSF overdrai nage doesn't occur\~l 
• Assist the patient to a side-lying position to expose the lumbar drain exit site. 
• Assess the condition of the dressing and lumbar drainage system exit site. Make sure that the sterile 

occlusive dressing is intact and that the drainage system is free from kinks. Change the dressing 
immediately using sterile technique if it becomes wet or soiled or is no longer intact[2i[[22] 

• After assessing the dressing and lumbar drainage system exit site, reposition the patient as ordered. 
• Make sure that the lumbar drainage system is secured to an IV pole at the patient's bedside using 

the cord attachment or a pole clamp and cord attachment. Make sure that the drainage system is 
positioned so that minor patient position changes won't put pressure on the tubing or let the 
drainage unit fall, causing CSF overdrainage. 

• Trace the lumbar drainage system tubing from the patient to its point of origin to make sure that it's 
attached to the proper port[23\[24] Make sure that all ports on the drainage system have a closed 
cap or luer-lock adapter to prevent leakage and reduce the risk of infection. 



• Set the zero reference level by raising or lowering the system so that the zero reference mark on the 
lumbar drainage system is set to the appropriate anatomic landmark, as ordered.llil Examples of 
anatomic landmarks include the external auditory meatus, shoulder height, and the level of the 
catheter insertion. 21 If you're using a laser level to level the device, make sure that the laser light 
doesn't shine in the patient's eyes or the eyes of anyone else in the room. 

• Unclamp the lumbar drainage system. 
• If the practitioner orders a pressure parameter for CSF drainage, set the pressure level on the 

graduated burette of the lumbar drainage system as ordered so that CSF will drain into the 
graduated burette when the pressure in the lumbar space is higher than the prescribed pressure 
level. 

• If the practitioner prescribes intraspinal pressure monitoring, assemble a fluid-filled transducer 
system with a stopcock and closed cap as follows:llil 

o Using sterile technique, prime the transducer system with preservative-free normal saline 
solution. Don't attach a pressurized bag of IV fluid to the transducer system.llil 

o Maintaining the sterility of the system, attach the fluid-filled transducer system to the lumbar 
drainage system.llil Trace the tubing from the 1;1atient to the point of origin to make sure that 

you're connecting the tubing to the proper polt.~ IE! Make sure that all connections are 
secure to prevent dangerous disconnections.~ Route the tubing in a standardized direction if 
the patient has other tubing and catheters having different purposes. Label the tubing at both 
the distal (near the patient connection) and proximal (near the source container) ends to 
reduce the risk of misconnection if multiple tubes will be used.IE! 

o Connect the transducer system to the pressure cable and bedside monitor. 

o Level and zero the transducer to the prescribed anatomic reference point.llil 
o Make sure that alarm limits are set appropriately for the patient's current condition and that 

alarms are turned on, functioning properly, and audible to staff.lliJ~[ll] 
• Assess the patient's vital signs and neurologic status hourly to promptly identify changes in 

condition. Notify the practitioner immediately of changes in the patient's neurologic status, such as 
decreased level of consciousness, focal deficit, pupillary or vision changes, headache, photophobia, 
nuchal rigidity, and irritability. Any change in level of consciousness, new headache, confusion, or 
irritability could indicate CSF overdrainage and require immediate notification of the practitioner and 
clamping of the drainage system. Neurologic checks should also include checking the lower 

extremities for sensory and motor function.Ill 
• Assess the patient hourly for signs of infection or CSF leakage from the insertion site. 

o Monitor the CSF amount, clarity, and color hourly or as ordered.llil Also monitor the level and 
security of the lumbar drainage system. Change the drainage system bag when it becomes 
three-quarters full. (See Changing the drainage bag.)~ 

II =QUIPMENT 

CHANGING THE DRAINAGE BAG 

Follow these steps to change a drainage bag when it becomes three-quarters full: 

• Perform hand hygiene.l:fillzl[ID[ID[J]][li] 

• Put on sterile gloves.llil~~ 
• Turn the stopcock on the drainage system to stop CSF flow from the patient. 
• Disconnect the drainage bag from the system using strict sterile technique. 
• Place a closed cap over the exposed port on the three-quarters-full bag. 
• Connect the replacement drainage bag to the lumbar drainage device system using strict sterile 

technique. 
• Make sure that the connections are tight and that the stopcocks and clamps are in the correct 

position to enable drainage (if ordered). 

• Set the zero reference level by raising or lowering the system so that the zero reference mark on the 
lumbar drainage system is set to the appropriate anatomic landmark, as ordered.llil Examples of 
anatomic landmarks include the external auditory meatus, shoulder height, and the level of the 
catheter insertion.[2ll Ir you're using a laser level to level the device, make sure that the laser light 
doesn't shine in the patient's eyes or the eyes of anyone else in the room. 

• Unclamp the lumbar drainage system. 
• If the practitioner orders a pressure parameter for CSF drainage, set the pressure level on the 

graduated burette of the lumbar drainage system as ordered so that CSF will drain into the 
graduated burette when the pressure in the lumbar space is higher than the prescribed pressure 
level. 

• If the practitioner prescribes intraspinal pressure monitoring, assemble a fluid-filled transducer 
system with a stopcock and closed cap as follows:l21/ 

o Using sterile technique, prime the transducer system with preservative-free normal saline 
solution. Don't attach a pressurized bag of IV fluid to the transducer system.llil 

o Maintaining the sterility of the system, attach the fluid-filled transducer system to the lumbar 
drainage system.[21] Trace the tubing from the patient to the point of origin to make sure that 
you're connecting the tubi ng to the proper port.l23l[24l Make sure that all connections are 
secure to prevent dangerous disconnections.[2] goute the tubing in a standardized direction if 
the patient has other tubing and catheters having different purposes. Label the tubing at both 
the distal (near the patient connection) and proximal (near the source container) ends to 
reduce the risk of mi sconnection if multiple tubes will be used[2±l 

o Connect the transducer system to the pressure cable and bedside monitor. 
o Level and zero the transducer to the prescribed anatomic reference point.[21l 
o Make sure that alarm limits are set appropriately for the patient's current condition and that 

alarms are turned on, functioning properly, and audible to starr.[251[26[27] 
• Assess the patient's vital signs and neurologic status hourly to promptly identify changes in 

condition. Notify the practitioner immediately of changes in the patient's neurologic status, such as 
decreased level of consciousness, focal deficit, pupillary or vision changes, headache, photophobia, 
nuchal rigidity, and irritability. Any change in level of consciousness, new headache, confusion, or 
irritability could indicate CSF overdrainage and require immediate notification of the practitioner and 
clamping of the drainage system. Neurologic checks should also include checking the lower 
extremities for sensory and motor function.[l 

• Assess the patient hourly for signs of infection or CSF leakage from the insertion site. 
o Monitor the CSF amount, clarity, and color hourly or as ordered.l2ll Also monitor the level and 

security of the lumbar drainage system. Change the drainage system bag when it becomes 
three-quarters full. (See Changing the drai nage bag.)8l 

$ =ova 

CHANGING THE DRAINAGE BAG 
Follow these steps to change a drainage bag when it becomes three-quarters full: 

• Perform hand hygiene.[@7l8lg20[i1 
• Put on sterile gloves.[isl[1gl2@ 
• Turn the stopcock on the drainage system to stop CSF flow from the patient. 
• Disconnect the drainage bag from the system using strict sterile technique. 
• Place a closed cap over the exposed port on the three-quarters-full bag. 
• Connect the replacement drainage bag to the lumbar drainage device system using strict sterile 

technique. 
• Make sure that the connections are tight and that the stopcocks and clamps are in the correct 

position to enable drainage (if ordered). 



• Discard the old drainage bag in an appropriate receptacle as directed by your facility.~ 
• Remove and discard your~ loves.~ 
• Perform hand hygiene.~IZllill2![iQ]lli] 
• Document the procedure.~~lli] 

• When the drain is open to drainage, instruct the patient to avoid coughing, sneezing, and straining, 
when possible, to prevent overdrainage caused by increased thoracic pressure. 

• Assist the patient with turning from side to side at least every 2 hours to prevent skin breakdown. If 
the drain is positional, monitor which positions cause variances in the drainage rate from the lumbar 
drainage device. Plan patient care and positioning as indicated. Instruct the patient and family 
members about restrictions in patient positioning. Advise them to call the nurse for assistance with 
position changes. 

• Discard used supplies in appropriate receptacles. 20 

• Remove and discard your.JJloves an~~,if worn, other personal protective equipment.11ID 
• Perform hand hygiene.~1Zllill2ll]]]L!!J 
• Document the procedure.~~ llil ~ 

□ Special Considerations 

• The Joint Commission issued a sentinel event alert concerning medical device alarm safety because 
alarm-related events have been associated with permanent loss of function or death. Among the 
major contributing factors were improper alarm settings, alarms settings turned off inappropriately, 
and alarm signals that were inaudible to staff. Make sure that alarm limits are set appropriately and 
that alarms are turned o~ unctioning properly, and audible to staff. Follow facility guidelines for 
preventing alarm fatigue.@ 

• Note that data are insufficient to recommend a specific dressing and dressing change frequency for 
lumbar drainage devices. Therefore, the recommendations of the Centers for Disease Control and 
Prevention in the "Guidelines for the Prevention of Intravascular catheter-Related Infections" are 
widely accepted for maintenance of lumbar drainage devices.~ 

• Be sure to keeP- the head of the bed in the prescribed position to prevent CSF overdrainage or 
underdrainage.llil 

• For a patient with a cognitive impairment and for the safety of all patients, use the lockout control 
on the bed to prevent the patient from changing the bed height or head-of-the-bed elevation. An 
observer may also be necessary in the patient's room to prevent complications from lumbar drainage 
for a patient with cognitive impairment. 

• The Joint Commission issued a sentinel event alert related to managing risk during transition to new 
International Organization for Standardization tubing standards that were designed to prevent 
dangerous tubing misconnections, which can lead to serious patient injury and death. During the 
transition, make sure to trace the tubing and catheter from the patient to the point of origin before 
connecting or reconnecting any device or infusion, at any care transition (such as a new setting or 
service), and as part of the handoff process; route tubes and catheters having different purposes in 
different standardized directions; when there are different access sites or several bags hanging, label 
the tubing at both the distal and proximal ends; use tubing and equi ment only as intended; and 
store medications for different delivery routes in separate locations. 24 

• The Joint Commission issued a sentinel event alert concerning inadequate handoff communication 
because of the potential for patient harm that can result when a receiver receives inaccurate, 
incomplete, untimely, misinterpreted, or otherwise inadequate information. To improve handoff 
communication, standardize the critical information communicated by the sender. At a minimum, 
include the sender contact information, illness assessment, patient summary (including events 
leading up to the illness or admission, hospital course, ongoing assessment, and plan of care), to-do 
action list, contingency plans, allergy list, code status, medication list, and dated laboratory test 
results and vital signs. Provide face-to-face communication whenever possible in an interruption-free 
location. Use facility-approved, standardized tools and methods (for example, forms, templates, 

• Discard the old drainage bag in an appropriate receptacle as directed by your facility.[20/ 

• Remove and discard your_gloves.[20] 

• Perform hand hygiene.[6l[[@lg[@[if 

• Document the procedure.[2l3@[il 

• When the drain is open to drainage, instruct the patient to avoid coughing, sneezing, and straining, 
when possible, to prevent overdrainage caused by increased thoradc pressure. 

• Assist the patient with turning from side to side at least every 2 hours to prevent skin breakdown. If 
the drain is positional, monitor which positions cause variances in the drainage rate from the lumbar 
drainage device. Plan patient care and positioning as indicated. Instruct the patient and family 
members about restrictions in patient positioning. Advise them to call the nurse for assistance with 
position changes. 

• Discard used supplies in appropriate receptacles l20l 
• Remove and discard your_glgyes and,_ if worn, other personal protective equipment.[2l 
• Perform hand hygiene.[@zl[@l[@[i@[i 

• Document the procedure.[23l3la1l[32] 

□ Special Considerations 

• The Joint Commission issued a sentinel event alert concerning medical device alarm safety because 
alarm-related events have been associated with permanent loss of function or death. Among the 
major contributing factors were improper alarm settings, alarms settings turned off inappropriately, 
and alarm signals that were inaudible to staff. Make sure that alarm limits are set appropriately and 
that alarms are turned on, functioning properly, and audible to staff. Follow facility guidelines for 
preventing alarm fatigue.lll 

• Note that data are insufficient to recommend a specific dressing and dressing change frequency for 
lumbar drainage devices. Therefore, the recommendations of the Centers for Disease Control and 
Prevention in the "Guidelines for the Prevention of Intravascular Catheter-Related Infections" are 
widely accepted for maintenance of lumbar drainage devices. [22] 

• Be sure to keep_the head of the bed in the prescribed position to prevent CSF overdrai nage or 
underdrai nage.lll 

• For a patient with a cognitive impairment and for the safety of all patients, use the lockout control 
on the bed to prevent the patient from changing the bed height or head-of-the-bed elevation. An 
observer may also be necessary in the patient's room to prevent complications from lumbar drainage 
for a patient with cognitive impairment. 

• The Joint Commission issued a sentinel event alert related to managing risk during transition to new 
International Organization for Standardization tubing standards that were designed to prevent 
dangerous tubing misconnections, which can lead to serious patient injury and death. During the 
transition, make sure to trace the tubing and catheter from the patient to the point of origin before 
connecting or reconnecting any device or infusion, at any care transition (such as a new setting or 
service), and as part of the handoff process; route tubes and catheters having different purposes in 
different standardized directions; when there are different access sites or several bags hanging, label 
the tubing at both the distal and proximal ends; use tubing and equipment only as intended; and 
store medications for different delivery routes in separate locations.Ll 

• The Joint Commission issued a sentinel event alert concerning inadequate handoff communication 
because of the potential for patient harm that can result when a receiver receives inaccurate, 
incomplete, untimely, misinterpreted, or otherwise inadequate information. To improve handoff 
communication, standardize the critical information communicated by the sender. At a minimum, 
include the sender contact information, illness assessment, patient summary (including events 
leading up to the illness or admission, hospital course, ongoing assessment, and plan of care), to-do 
action list, contingency plans, allergy list, code status, medication list, and dated laboratory test 
results and vital signs. Provide face-to-face communication whenever possible in an interruption-free 
location. Use facility-approved, standardized tools and methods (for example, forms, templates, 



checklists, protocols, and mnemonics). Provide ample time and opportunity for questions. Include 
the multidisciplinary team members and the patient and family, when appropriate. 

□ Patient Teaching 

Teach the patient and family (if applicable) about the reason for the drain and the importance of 
restricting the patient's activity level. Instruct the patient to avoid straining, coughing, and sneezing. 

□ Complications 

Complications associated with lumbar drain management after thoracoabdominal aortic aneurysm repair 
may include: 

• infectionllll 
• excessive drainage at the puncture sitelliJ 
• change in neurologic statuJlll 

o decreased level of consciousness 
o pupillary changes 
o motor or sensory imPc!irment 

• bladder or bowel dysfunctior.Jlil 
• overdrai'jm[lll 
• headach 21 

• meningeal irritation 
• nerve root irritation 
• tension pneumocranium 
• central herniation 
• subdural hemorr~ e 
• spinal hematomallll 
• intracranial venous thrombosis 
• retained catheter. 

□ Documentation 

Documentation associated with lumbar drain management after thoracoabdominal aortic aneurysm repair 
includes: 

• vital signs 
• neurologic assessment findings 
• abnormal findings 

o name of practitioner notified 
o date and time of notification 
o prescribed interventions 
o response to those interventions 

• color, clarity, and amount of CSF drainage eNery hour for a patient on an intensive care unit and every 2 hours for a 
patient on a regular patient unit 

• condition of the dressing 
• teaching provided to the patient and family (if applicable) 

o understanding of that teaching 
o follow-up teaching needed. 

□ Related Procedures 

• External ventriculostomy device management._f;!ediatric 

□ References 
(RatingAY5tem for the Hierarchy of Evidence for Intervention&eatment Questions) 
1. Uchino, G., et al. (2017). Spinal cord protection during thoracoabdominal aortic replacement: Spinal 
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checklists, protocols, and mnemonics). Provide ample time and opportunity for questions. Include 
the multidisciplinary team members and the patient and family, when appropriate. □ Patient Teaching 

Teach the patient and family (if applicable) about the reason for the drain and the importance of 
restricting the patient's activity level. Instruct the patient to avoid straining, coughing, and sneezing. 

□ Complications 

Complications associated with lumbar drain management after thoracoabdominal aortic aneurysm repair 
may include: 

• rector[il 
• excessive drainage at the puncture sit2ll 
• change in neurologic statsd21l 

o decreased level of consciousness 
o pupillary changes 
o motor or sensory impairment 

• bladder or bowel dysfunction[1l 
• overdrai� 
• headachel2l 
• meningeal irritation 
• nerve root irritation 
• tension pneumocranium 
• central herniation 
• subdural hemorrhage 
• spinal hematomall 
• intracranial venous thrombosis 
• retained catheter. 

□ Documentation 

Documentation associated with lumbar drain management after thoracoabdominal aortic aneurysm repair 
includes: 

• vital signs 
• neurologic assessment findings 
• abnormal findings 

o name of practitioner notified 
o date and time of notification 
o prescribed interventions 
o response to those interventions 

• color, clarity, and amount of CSF drainage every hour for a patient on an intensive care unit and every 2 hours for a 
patient on a regular patient unit 

• condition of the dressing 
• teaching provided to the patient and family (if applicable) 

o understanding of that teaching 
• follow-up teaching needed. 

□ Related Procedures 
• External ventriculostomy device management, pediatric 
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□ lnboch1c:tion 

Cerebrospinal fluid (CSF) drainage reduces inbaaanial pressure (I(P) to a desired level and then 
maintains it at that level. Withdrawal rA fluid can occur from the lateral ventride or the lumbar 
subarachnoid space, depending on the indication and the desired out:tome, via a cathetB' or an extanal 
ventriallar drain (EVD) attached to a sterile dosed-drainage collection system. Ventria.llar drainage heJps 
reduce increased I<P. In addition, Ia> monitoring is possible by connecling an exbrnal bansducer to the 
external ventrtaJlar drainage system,[i] Iii 
Indications for EVD insertion include obstructive hydrucephalus, subaradmoid hemorrhage resulting in 
aaJte hydrocephalus due to obstrudion of arachnoid villi, Hunt and Hess grade 3 or higher subarachnoid 
hemorrhage, cerebral edema, surgical mass lesions, infettions (such as meningitis), O,iari malformations, 
shunt failure caused by mechanical disruption or i111'ectio,1, and brain relaxation in an operating room 
(OR).lil 

To insert a ventricular drain, a practitioner inserts a venbicular catheter through a burr hole in the 
patient's skull (as shown below) using sterile technique. The praditioner usually performs this procedure 
in an OR with the patient receiving general anesthesia, but the procedure may also be performed in an 
emergency deparbue.d: or intensive care unit. 

External ventricular drain insertion, assisting 
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al Introduction 

Cerebrospinal fluid (CSF) drainage reduces intracranial pressure (IP) to a de red level and then 
maintains it at that level, Withdrawal of fluid can occur from the lateral ventride or the lumbar 
subarachnoid specs, depending on the indication and the du red outcome, via a catheter or an external 
ventricular drain (ED'} attached to a sterile dosed-drainage colledion system, Ventricular drainage helps 
reduce incn d IP In addition, ICP monitoring is po ible by connecting an external transducer to the 
external ventricular drainage system L 
tndications fr EVD insertion indude obstructive hydrocephalus, subarachnoid hemorrhage resulting in 
sate hydrocephalus due to obstruction of arachnoid villi, Hunt and less grade 3 or higher subarachnoid 
hemorrhage, cerebral ederna, surgical mass le ons, infections (such as meningitis), Chiari malformations, 
shunt failure cau d by mechanical disruption or infection, and brain relaxation in an operating roor 
(oR. 
Tio insert a ventricular drain, a practitioner inserts a ventricular catheter through a burr hole in the 
patient's skull (as shown below) using sterile technique. The practitioner usu lly performs this procedure 
in an OR with the patient receiving general an sthesia, but the procedure may also be performed in an 
emergency department or intensive care unit 



strict smile technique is necessa'Y throughout equipment selllp and cathmr insertion as well as during 
ventriallar drain care, because the catheter's location in the brain poses an increased risk of 
lnrect:lon.111 Iii Use fl pn,phy!@ctlc antibiotics remains mntruverslal because fl the risk fl the development 
of resistant mkroorganlsms.00 
□ Equipment 

• 3-mL syringe 
• 18G spinal needle 
• 2SG ¾• (1.9-an) needle 
• Antiseptie: solution or sterile preparation kit 
• caps 
• cardiac monitOr with leads and eJecbodes 
• Emergenty equipment (CX>de cart with emergency medieations, handheld resuseitation bag and 

mask, defibrillator; intubation equipment) 
• EVD set (indudes drainage bJbing, drip cham~ and drainage bag) 
• Fecilit)"'8pproved pain assessment tool 
• Fecilit)"'8pproved sedation scale 
• GloYeS 
• Gowns 
• ICP monilDring equipment with flushle.u transducer setup 
• Inbacranial access kit 
• IVpole 
• Labels 
• Level or laser leveling device 
• Light source 
• Local aneslhetx: (usually 1% lidocaine) 

Strid sterile technique is rec ary throughout equipment setup and catheter insertion as well es during 
ventricular drain care, because the catheter's location in the brain poses an increased risk of 
infect,ld tee of prophylactic antibiotics remains controversial because of the risk of the development 
of resistant microorganisms. d 
a Equipment 

3-ml syringe 
18G spinal needle 

+ 25G % (1.9-am) needle 
Antiseptic solution or sterile preparation kit 
• Caps 
+ Cardiac monitor with leads and ele trodes 
Emergency equipment (code cart with emergency medications, handheld resuscitation bag and 

mask, defibrillator, intubation equipment) 
+ EvD set (indudes drainage tubing, drip chamber, and drainage bag) 
+ Fility-approved pain assessment tool 
Facility-approved sedation scale 
+ Gloves 
• Gowns 
+ ICP monitoring equipment with flushles transducer setup 

Intracranial aca let 
+ IV pole 

Labels 
Level or laser leveling device 

• Light source 
Local anesthetic (usually 1% lidocaine) 



• Masks and goggles or masks with face shields 
• Neurologic assessment equipment (penlight or another light source, reflex hammer, pupil size chart) 
• Overbed table 
• Pressure cables and module 
• Pulse oximeter and probe 
• Scalpel 
• Sign with prescribed device height and head-of-bed elevation level 
• Sterile drapes 
• Sterile gloves 
• Sterile gown 
• Sterile nonvented dead-end caps 
• Sterile occlusive dressing 
• Sterile preservative-free normal saline solution in a 30-mL or 40-mL syringe 
• Suture material 
• Suture scissors 
• Tape 
• Ventricular catheter 
• Vital signs monitoring equipment 
• Optional: arterial catheter insertion equipment, clippers, connector to secure the catheter, facility­

approved disinfectant, IV catheter insertion supplies, prescribed analgesic, prescribed sedative, 
sterile towel 

Some equipment may be available in a prepackaged EVD tray. 
□ Preparation of Equipment 

Inspect all equipment and supplies. If a product is expired, is defective, or has compromised integrity, 
remove it from patient use, label it as expired or defective, and report the expiration or defect as directed 
by your facility. Make sure that emergency equipment is readily available and functioning properly. 

If the practitioner elects to perform the procedure in an OR, prepare the equipment in that location using 
sterile technique. If the practitioner chooses to perform the procedure at the bedside, disinfect a work 
surface using a facility-approved disinfectant, as necessary, to prepare for setting up a sterile fieldUllil 

□ Implementation 

• Verify the practitioner's order. 
• If required by your facility, confirm that informed consent has been obtained and that the signed 

consent form is in the patient's medical record.~lil[z][ID 
• Conduct a preprocedure verification to make sure that all relevant documentation, related 

information, and equipment are available and correctly identified to the patient's identifie,s.~ [w] 
• Verify that the laboratory and imaging studies have been completed, as ordered, and that the results 

are in the patient's medical record. Note that International Normalized Ratio should range from 1.2 
to 1.6 in a patient with a traumatic brain injury who requires emergency ventriculostomy to reduce 
the risk of hemorrhage.llil llil Notify the practitioner of any unexpected results. 

• Review the patient's medical record for a history of an allergy or hypersensitivity to latex, antiseptic 
solution, the local anesthetic, and other medications. 

• Gather and prepare the necessa~Wd!Uijent and supplies. 
• Perform hand hygiene.~ [BJ [il] U£] lW 18 
• Confirm the patient's idengty using at least two patient identifiers.l:iru 
• Provide privacy.~llil~~ 
• Reinforce the practitioner's explanation of the procedure to the patient and family (if appropriate) 

according to their individual communication and learning needs to increase their understanding, 
allay their fea,s, and enhance cooperation. Answer any questions.1111§11zl[ID 

• Masks and goggles or masks with face shields 
• Neurologic assessment equipment (penlight or another light source, reflex hammer, pupil size chart) 
• Overbed table 
• Pressure cables and module 
• Pulse oximeter and probe 
• Scalpel 
• Sign with prescribed device height and head-of-bed elevation level 
• Sterile drapes 
• Sterile gloves 
• Sterile gown 
• Sterile nonvented dead-end caps 
• Sterile occlusive dressing 
• Sterile preservative-free normal saline solution in a 30-ml or 40-mL syringe 
• Suture material 
• Suture scissors 
• Tape 
• Ventricular catheter 
• Vital signs monitoring equipment 
• Optional: arterial catheter insertion equipment, clippers, connector to secure the catheter, facility­ 

approved disinfectant, IV catheter insertion supplies, prescribed analgesic, prescribed sedative, 
sterile towel 

Some equipment may be available in a prepackaged EVD tray. □ Preparation of Equipment 

Inspect all equipment and supplies. If a product is expired, is defective, or has compromised integrity, 
remove it from patient use, label it as expired or defective, and report the expiration or defect as directed 
by your facility. Make sure that emergency equipment is readily available and functioning properly. 

If the practitioner elects to perform the procedure in an OR, prepare the equipment in that location using 
sterile technique. If the practitioner chooses to perform the procedure at the bedside, disinfect a work 
surface using a facility-approved disinfectant, as necessary, to prepare for setting up a sterile metal3ll4l 
□ Implementation 

• Verify the practitioner's order. 
• If required by your facility, confirm that informed consent has been obtained and that the signed 

consent form is in the patient's medical recor.[5I[6[z[] 
• Conduct a preprocedure verification to make sure that all relevant documentation, related 

informati on, and equipment are avai lable and correctly identified to the patient's identinere ll[1q/ 
• Verify that the laboratory and imaging studies have been completed, as ordered, and that the results 

are in the patient's medical record. Note that International Normalized Ratio should range from 1.2 
to 1.6 in a patient with a traumatic brain injury who requires emergency ventriculostomy to reduce 
the risk of hemorrhage[ii][i2] Notify the practitioner of any unexpected results. 

• Review the patient's medical record for a history of an allergy or hypersensitivity to latex, antiseptic 
solution, the local anesthetic, and other medications. 

• Gather and prepare the necessary g9guy'P_' and supplies. 
• Perform hand hygiene.[i3[ii5[i6[7[i@ 

• Confirm the patient's identity using at least two patient identifiers.l19] 
• Prove privacy.[2@la2il[222 
• Reinforce the practitioner's explanation of the procedure to the patient and family (if appropriate) 

according to their individual communication and learning needs to increase their understanding, 
allay their fears, and enhance cooperation. Answer any questions.[5I[6[7[@] 



• Explain to the patient and family (if appropriate) that the patient must restrict activity while the 
drain is in place.~ The patient may not sit up, stand, or walk when the drain is open and must 
receive assistance with movement. Explain that a nurse must turn off the system when the patient is 
repositioning or transferring,[i] Instruct the patient to avoid straining, coughing, and sneezing. 

• Make sure that the procedure room door remains closed and limit traffic in the room to reduce the 
risk of contamination. 

• Raise the bed to waist level befo~ roviding care to prevent caregiver back strain.~ 
• Perform hand hygiene.lllllEl~urulillllil 
• Attach the patient to a cardiac monitor and pulse oximeter to monitor heart rate and rhythm and 

oxygen saturation level during the procedure. Make sure that the alarm limits are set appropriately 
for the patienes current condition and that the alarms are turned on, functioning properly, and 
audible to staff.llil[i]~[i] 

• Obtain the patient's vital signs and oxygen saturation level, and perform a baseline neurolQQic 
assessment to detect alterations or signs of deterioration during and after the procedure.III 

• Make sure that the practitioner marks the catheter insertion site using the process determined by 
your facil~ Involve the patient or family in the process, if possible, to avoid wrong-site 
insertionJ1Q.I ~ 

• Assess the patency of IV access or initiate IV access, as necessary and ordered,[i] (See the "IV 
catheter insertion" procedure.) 

• Assess the P-atient's sedation and pain management needs in collaboration with the 
practitioner.l:iUlQ! Administer a sedative or an analgesic, as needed and prescribed, following safe 
medication administration practices to ensure the patient's comfort during the 
procedure.Iii llil ~ lli] ~ 

• Position the patient supine with the head of the bed elevated 30 degrees. If necessary, obtain 
assistance to immobilize the patient's head to prevent movement during catheter insertion.Iii 

• Illuminate the catheter insertion area with a light source. 
• Braid or clip the patient's hair, if necessary, to expose the insertion site. If you clip the hair, use tape 

or another similarly sticky product to remove residual hair clippings. 
• Put on a cap and a mask and goggles or a mask with a face shield,[i]~ Make sure that everyone in 

the room is wearing a ca and a mask and goggles or a mask with a face shield. 
• Perform hand hygiene. 13 IE!~ lliJ lill llil 
• Put on a gown and gloves.llil~[m 
• Establish a sterile field on an overbed table using a sterile towel or the wrap@g from the EVD tray, 

and then unwrap the EVD tray or open all supplies using sterile technique. □ 
• Label all medications, medication containers, and other solutions on and off the sterile field.liJ[i] 
• Using sterile technique, prepare the ICP monitoring equipment with flushless transducer setup by 

priming the pressure tubing and EVD system with sterile, preservative-free normal saline solution in 
a 30-mL or 40-mL syringe and turning the stopcocks, as necessary, to prime the system. Replace the 
vented caps with nonvented caps. Then remove the syringe and replace it with a sterile nonvented 
dead-end cap.III (See the "Intracranial pressure catheter insertion, monitoring, and care" 
procedure.) D 

• If you're assisting with sterile supplies, follow these steps: 
o Remove and discard your g!Qves.llll 
o Perform hand hygiene,[ll]~lli][wu]uj] 
o Put on sterile gloves.~~~ 

• Assist, as necessary, as the practitioner cleans the insertion site with antiseptic solution and allows it 
to dry, drapes the site with a sterile drape, and administers a local anesthetic into the scalp using a 
3-mL syringe and a 25G ¾" (1.9-cm) needle.~ 

• Conduct a time-out immediately before the start of the procedure to perform a final assessment, 
ensuring that the correct patient, site, positioning, and procedure are identified and, as applicable, 
that all relevant information and necessary equipment are availab/e,[i] [im ~ 

• Explain to the patient and family (if appropriate) that the patient must restrict activity while the 
drain is in place.ll The patient may not sit up, stand, or walk when the drain is open and must 
receive assistance with movement. Explain that a nurse must turn off the system when the patient is 
repositioning or transferring.III Instruct the patient to avoid straining, coughing, and sneezing. 

• Make sure that the procedure room door remains closed and limit traffic in the room to reduce the 
risk of contamination. 

• Raise the bed to waist level before proyjding care to prevent caregiver back strain l2±l 
Pe form hand hygiene.[i3[2[15l[i67ls] 
• Attach the patient to a cardiac monitor and pulse oximeter to monitor heart rate and rhythm and 

oxygen saturation level during the procedure. Make sure that the alarm limits are set appropriately 
for the patient's current condition and that the alarms are turned on, functioning properly, and 
audible to stanr[25a2z2@ 

• Obtain the patient's vital signs and oxygen saturation level, and perform a baseline neurologic 
assessment to detect alterations or si gns of deteri orati on during and after the procedure.lll 

• Make sure that the practitioner marks the catheter insertion site using the process determined by 
your facility, Involve the patient or family in the process, if possible, to avoid wrong-site 
inserti on[igl23] 

• Assess the patency of J.V access or initiate J.V access, as necessary and ordered.III (See the "J.V 
catheter insertion" procedure.) 

• Assess the patient's sedation and pain management needs in collaboration with the 
practitioner[1ll30] Administer a sedative or an analgesic, as needed and prescribed, following safe 
medication administration practices to ensure the patient's comfort during the 
proceaure.[an23lf3l 

• Position the patient supine with the head of the bed elevated 30 degrees. If necessary, obtain 
assistance to immobilize the patient's head to prevent movement during catheter insertion.lll 

• Illuminate the catheter insertion area with a light source. 
• Braid or clip the patient's hair, if necessary, to expose the insertion site. If you clip the hair, use tape 

or another similarly sticky product to remove residual hair clippings. 
• Put on a cap and a mask and goggles or a mask with a face shiela.Lill2l Make sure that everyone in 

the room is wearing a gap and a mask and goggles or a mask with a face shield. 
• Perform hand hygiene.[[@[15[@[z[isl 
• Put on a gown and gloves.[35l36[37] 
• Establish a sterile field on an overbed table using a sterile towel or the wrapping from the EVD tray, 

and then unwrap the EVD tray or open all supplies using sterile technique. El 
• Label all medications, medication containers, and other solutions on and off the sterile fie.[3@l[3g] 
• Using sterile technique, prepare the ICP monitoring equipment with ftushless transducer setup by 

priming the pressure tubing and EVD system with sterile, preservative-free normal saline solution in 
a 30-mL or 40-mL syringe and turning the stopcocks, as necessary, to prime the system. Replace the 
vented caps with nonvented caps. Then remove the syringe and replace it with a sterile nonvented 
dead-end cap.Lll (see the "Intracranial pressure catheter insertion, monitoring, and care" 
procedure.) D 

• If you're assisting with sterile supplies, follow these steps: 
o Remove and discard your gloves.ll 
• Perform hand hygiene[i3[j@[516L7[i8] 
• Put on sternte gloves.[35l36l[37] 

• Assist, as necessary, as the practitioner cleans the insertion site with antiseptic solution and allows it 
to dry, drapes the site with a sterile drape, and administers a local anesthetic into the scalp using a 
3-mL syringe and a 25G %" (1.9-cm) needle.ll 

• Conduct a time-out immediately before the start of the procedure to perform a final assessment, 
ensuring that the correct patient, site, positioning, and procedure are identified and, as applicable, 
that all relevant information and necessary equi pment are avai labpe Lil[1@[[@] 



• During drain insertion, continuously monimr the patient's heart ram and rhythm, respiratory rate, 
oxygen saturation level, and blood pressure, Guidelines recommend usng an arlerial catheter for 
blood pressure monitoring to ensure vigilant monitoring of mean artetisl pressure ID BV'Did 
decreased oerebral pertilsion Pl ean. 

• .easess the patient's neurologic status every 15 minutes during drain insertion. Serial a.sse tads 
llff1 necessary to immediately identify and t1&Jt neumlogic changes. 

• Using sterile mchnique, assist the pradilioner, as necessary, throughout the insertion procedure. 
• To insert the drain, the practitioner makes an incision in the scalp and subcutaneous tissue, drills a 

burr hole through the aanium, and rinses the area with sterile, preservative-free normal saline 
solution. Next, the praclilioner uses an 18G spinal needle to puncture the dura, Then the 
practitioner inserts thE: cad .eta through the burr hole to the desired deplh, seaires it usng a 
tunneling method through a separate inci6ion, and sutures it. Afw.r completing EVD insertion, the 
practitioner cove,s the insertion site with a stErile occlusive dressing and secures the catheter ID 
prevent aa:idenliJI removal. 

• Afw.r the practitioner inserts the c:athela; amnect the~pared Ia> monitoring system and the 
prepared EVD system to the dlstal tip of the cathelEl:lll Atlach the pressure cables and the module 
following the manufadurer's instrudions for use. Trace each tubina from the patient to its point of 
origin ID make sure that It's awrectBd to the caret.t cafflemr.lji] [jj] Label each tubing at both the 
distal (near the patient) and proximal (near the drainage bag) ends to a/Stinguish the tubing and 
reduce the risk of misconnedions. Sea.Ire connection points with tape or a mnnedxlr ID prevent 
aa:kJental d/smnnecttons.lsl □ 

• Rell.Im the bed m the lowest position to prevent falls and malnlB!n the patient's safety.~ 
• Place the EVD system, induding the drip chamber and oollection bag, on an N pole, Set the drip 

dlamber manometer at the pressure level ordered by the prac11t1aner.lll Using the level or laser 
leveling device, level the Ia> transducer at the foramen of Monro (as shown below), Anatomically, 
the eKl:em;,l I eraence point 1D approximam the furamen of Monro is the level rl the external 
auditory meatus (tragus rl the ear) or the oulEr c:anthus of the eye, Hilintaining the proper position 
of the ICP transducer ensures aaunne ~ and pressure data. Use the same landmark every 
time you check the zero-reference 1ew1,lil Iii 

+ During drain insertion, continuously monitor the patient's heart rate and rhythm, respiratory rate, 
0ygen saturetion level, and blood pre ure. Guidelines recommend using an arterial catheter for 
blood pn ure monitoring to ensure vigilant monitoring of mean arterial pre re to avoid 
decn dcerebral perfusion pressure. 

the patient's neurologic status every 15 minutes during drain in ments 
are nec ry to immediately identity and treat neurologic changes, 

• Using sterile technique, assist the praditioner, as nec y, throughout the in rtion procedure. 
+ To insert the drain, the practitioner makes an incision in the scalp and subcutaneous tissue, drills s 

burr hole through the craniurn, and rinses the area with sterile, pr servative-free normal saline 
solution. Net, the practitioner uses an 18G spinal mt dle to puncture the dura. Then the 
practitioner inserts the catheter through the burr hole to the de red depth, secures it using a 
tunn ling method through a separate incision, and sutures it. After completing EVD insertion, the 
practitioner covers the insertion site with a sterile ocdusive dressing and secures the catheter to 
prevent accidental removal 

+ After the practitioner inserts the catheter, connect the prepared ICP monitoring system and the 
prepared EVD system to the distal tip of the catheter. l Attach the pr ure cables and the module 
following the manufacturer's instructions for use. Trace each tubine from the patient to its point of 
arlgin to make sure that It's connected to the correct cathen11 4 Label each tubing at both the 
distal (ear the patient) and proximal (near the drainage bag) ends to distinguish the tubing and 
reduce the risk of misconnections. Secure connection points with tape or a connector to prevent 
accidental disconnection [ 

Return the bed ta the lawest position to prevent fals and maintain the patent's safety,± 
+ Place the EVD system, induding the drip chamber and collection bag, on an IV pole, Set the drip 

chamber manometer at the pressure level ordered by the practitioner.l Using the level or laser 
leveling device, level the ICP transducer at the foramen of Monro (as shown below). Anatomically, 
the eternal reference point to approximate the foramen of Monro is the level of the external 
auditory me tus (tragus of the ear) or the outer canthus of the eye. Maintaining the proper position 
of the ICP transducer ensures accurate waveform and pn re data. Llse the sarne landmark every 
time you check the zero-reference lien,AZ 

ff 
• l 
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• Ensure that the monitoring system is free from air, which could alter the pressure reading. 
• Calibrate the pressure monitor, following the manufacturer's instructions. 
• After EVD insertion, monitor the patient's vital signs, oxygen saturation level, neurologic status, and 

ICP waveform at least every hour, according to the patient's condition or as directed by your facility. 
(See Inter12.reting intracranial 12.ressure waveforms.) 

• Ensure that the drainage system is appropriately clamped or open, depending on the patient's 
situation and the practitioner's order. 

• Assess and record the volume, clarity, and color of CSF drainage hourly or as ordered.Ii] 
• Check the patient's position to ensure that the transducer is at the ordered reference level. If the 

patient is very active and moving around in the bed, frequently assess that the drainage system is 
leveled appropriately to prevent overdrainage or underdrainage.li1 

• Check drain patency, as necessary, by briefly lowering the entire system to assess the drip rate into 
the graduated burette. 

• Notify the practitioner immediately if drainage ceases and you find no external cause (such as 
kinking or disconnection).~ 

• Place a sign at the head of the patient's bed, clearly identifying the prescribed device height and 
head-of-bed elevation level, as directed by your facility. 

• Instruct the patient and family (if appropriate) not to change patient positioning without the 
assistance of a nurse.li1 

• Discard used supplies in appropriate receptacles.~ 

• Remove and discard your loves and other personal protective equipment.~ 
• Perform hand hygiene.llil 14 llillliJ[iz]lli] 
• Reassess and respond to the patient's pain by evaluating the response to treatment and progress 

toward pain management goals. Assess for adverse reactions and risk factors for adverse events 
that may result from treatment.~ 

• Perform hand hygiene.llil!Blllillli![iz]lli] 
• Document the procedure,[iilllil~~ 

INTERPRETING INTRACRANIAL PRESSURE WAVEFORMS 

Becoming familiar with intracranial pressure (ICP) waveforms can help you quickly identify and respond 
to changes that may indicate decreased intracranial compliance. 

Normal waveform 

A normal ICP waveform typically has three peaks: Pl, P2, and P3. Pl, the pressure wave, originates 
from choroid plexus pulsations. P2, the tidal wave, is more variable in shape and amplitude and ends on 
the dicrotic notch. P3, the dicrotic wave, falls after the dicrotic notch and commonly tapers 
downward.Ii] Closure of the aortic valve causes P3. Some individuals have additional peaks, but these 
peaks aren't as clinically significant as the three main peaks. The waveform below occurs continuously 
and indicates an ICP in the normal range (0 to 15 mm Hg). 

• Ensure that the monitoring system is free from air, which could alter the pressure reading. 
• Calibrate the pressure monitor, following the manufacturer's instructions. 
• After EVD insertion, monitor the patient's vital signs, oxygen saturation level, neurologic status, and 

ICP waveform at least every hour, according to the patient's condition or as directed by your facility. 
(See Interpreti ng_i ntracranial p ressure waveforms.) 

• Ensure that the drainage system is appropriately clamped or open, depending on the patient's 
situation and the practitioner's order. 

• Assess and record the volume, clarity, and color of CSF drainage hourly or as ordered.[ll 
• Check the patient's position to ensure that the transducer is at the ordered reference level. If the 

patient is very active and moving around in the bed, frequently assess that the drainage system is 
leveled appropriately to prevent overdrainage or underdrainage.lll 

• Check drain patency, as necessary, by briefly lowering the entire system to assess the drip rate into 
the graduated burette. 

• Notify the practitioner immediately if drainage ceases and you find no external cause (such as 
kinking or disconnection).l2l 

• Place a sign at the head of the patient's bed, clearly identifying the prescribed device height and 
head-of-bed elevation level, as directed by your facility. 

• Instruct the patient and family (if appropriate) not to change patient positioning without the 
assistance of a nurse.lll 

• Discard used supplies in appropriate receptacles.[3l] 
• Remove and discard your gloves and other personal protective equipment.[3l 
• Perform hand hygiene.[3[ii516[17)i@] 
• Reassess and respond to the patient's pain by evaluating the response to treatment and progress 

toward pain management goals. Assess for adverse reactions and risk factors for adverse events 
that may result from treatment.[30] 

• Pe form hand hyoiene.[i3][15[1@[118 

• Document the procedure.[l[5l@6)] 

INTERPRETING INTRACRANIAL PRESSURE WAVEFORMS 

Becoming familiar with intracranial pressure (ICP) waveforms can help you quickly identify and respond 
to changes that may indicate decreased intracranial compliance. 

Normal waveform 

A normal ICP waveform typically has three peaks: Pl, P2, and P3. Pl, the pressure wave, originates 
from choroid plexus pulsations. P2, the tidal wave, is more variable in shape and amplitude and ends on 
the dicrotic notch. P3, the dicrotic wave, falls after the dicrotic notch and commonly tapers 
downward.lll Closure of the aortic valve causes P3. Some individuals have additional peaks, but these 
peaks aren't as clinically significant as the three main peaks. The waveform below occurs continuously 
and indicates an ICP in the normal range (0 to 15 mm Hg). 
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Abnannalwawifonns 

The P2 portion of the waveform most directly reflects the state of the brain's compliance. Abnormal ICP 
wavefonn trends indude A, B, and C waves. 

A Me"1!S 

As mean ICP riSes, P2 progressively elevates, causing the pulse wave to appear more rounded. The 
most dinic.ally significant ICP waveforms are A waves (shown below), whidl may reach elevations of so 
to 100 mm Hg, persist for 5 to 20 minutes, and then drop sharply, signaling exhaustion ti the brain's 
compllanc:e mechanisms.I!! A waves may mme and go, spiking from tl!mponuy rises In thoracic: pressure 
or from any mndition that increases ICP beyond the brain's compliance limits. Certain activities, such as 
sustained coughing and straining during defecation, can cause temporary elevations in thoradc pressure. 
Because A waws are an ominous sign, they require emergency tn!iatment,lil 
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B waves (shown below), which appear sharp and ri,ythmic with a sawtooth pattern, OCOJr evesy 1 to 2 
minutes and may reach elevatlons of 50 mm Hg.lil The dlnlcal significance of B waves Isn't dear, but 
the waves c:onelate with respiratory changes and may oc:c:ur more commonly with dee ea sing 
compensation. Because B Mlt'8S .somellines pecede A wa~ nOlify the praditioner if B waves occur 
frequelllly. 
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The Pl portion of the waveform most directly reflects the state of the brain's compliance. Abnormal ICP 
waveform trends irdude A B, and C waves, 

As mean ICP rises, P2 progressively elevates, cat.sing the pulse wave to app more rounded. The 
most dinically significant ICP waveforms are A waves (shown below), which may reach elevations ot 50 
to 100 mm rig, persist for 5 to 20 minutes, and then drop sharply, sign ling exhaustion of the brain's 
compilanoe mechanlsne.l. A weaves may come and go, sping from temporary rises In thoracic pre ure 
or from any condition that increat ICP beyond the brain's compliance limits. Certain activities, such as 
sustained coughing and straining during defecation, can cause temporary elevations in thoracic pressure 
Because A waves are an ominous sign, they require emergency treatment,l 
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B waves (shown below), which apper sharp and rhythmic with a sawtooth pattern, oour every It2 
minutes and may reach elevations of 50 mm Hg, The din±cal significance of B waves Isn't dear, but 
the waves correlate with respiratory changes and may occur more commonly with dere ng 
compensation, Because B waves sometimes precede A waves, notify the practitioner if B waves occur 
frequently. 
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CwaK'S 

C waves (shown below) are rapid and rhythmic but not sharp and are associated with an ICP as high as 
20 mm H.9: Clinically in&ignificant, they may fluctuate with respirations or systemic blood pressure 
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A damped waveform, such as the one below, typic lly signals a problem with the transducer or monitor 
or results from kinks, air bubbles, blood clots, or debris in the catheter or drainage system, Check for 
catheter obstruction, and determine whether the transducer needs releveling and rezeroing. If the 
patient has a low ICP reading, this waveform may be normal. 

30 
mm +lg 

20 

lo 
, 

I 4 
utes ' 2 

al Special Considerations 



• Vigilant assessment of CSF drain~ e volume throughout each hour is essential to prevent 
overdrainage and underdrainageW Overdrainage can occur if the drip chamber is placed too far 
below the catheter insertion site. Underdrainage may reflect kinked tubing, catheter displacement, 
or a drip chamber placed higher than the catheter insertion site. 

• Maintain the collection system in the upright position. If you need to lay down the ~ stem, drain the 
CSF into the lower collection bag to reduce the incidence of infection and backflow.lll 

• Raising or lowering the head of the bed can affect the CSF flow rate. When changing th~ atient's 
position, level the transducer to the tragus of the ear or the outer canthus of the eye,[i]l1J 

• Patients may experience a chronic headache during continuous CSF drainage. Reassure the patient 
that this symptom isn't unusual; however, monitor for headache and administer analgesics, as 
appropriate, following safe medication administration practices.llil~~IB] 

• Assess for signs of increased ICP, which include headache, a decrease in level of consciousness, 
nausea, vomiting, and lethargy or agitation. 2 

• Guidelines discourage taking the patient off the patient floor to perform tests and procedures to 
prevent catheter dislodgement. Check your facility's requirements for scheduling such tests and 
procedures at the patient's bedside. 

• Don't change the drainage tubing routinely; let it remain for the duration to maintain sterility and 
reduce the risk of infection.llJ Only change the drainage bag, as directed by your facility,[i] When 
changing the drainage bag, wear sterile gloves and a mask to reduce the risk of infection. 

• Change the EVD insertion site dressing daily, as ordered or as directed by your facility. Use sterile 
technique to maintain sterility and observe the insertion sitelil 

• The Joint Commission issued a sentinel event alert concerning medical device alarm safety because 
alarm-related events have been associated with permanent loss of function or death. Among the 
major contributing factors were improper alarm settings, alarm settings turned off inappropriately, 
and alarm signals that were inaudible to staff. Make sure that alarm limits are set appropriately and 
that the alarms are turned on, functioning properly, and audible to staff. Follow facility guidelines for 
preventing alarm fatigue.11w 

• The Joint Commission issued a sentinel event alert related to managing risk during transition to new 
International Organization for Standardization tubing standards that were designed to prevent 
dangerous tubing misconnections, which can lead to serious patient injury and death. During the 
transition, make sure to trace each tubing and catheter from the patient to its point of origin before 
connecting or reconnecting any device or infusion, at any care transition (such as a new setting or 
service), and as part of the handoff process; route tubes and catheters having different purposes in 
different standardized directions; when the patient has different access sites or several bags 
hanging, label tubing at both the distal and proximal ends; use tubing and equipment only as 
intended; and store medications for different delivery routes in separate locations.I£! 

□ Complications 

Complications associated with EVD insertion may include:lil111 

• aneurysmal rebleeding and hemispheric shifts from reduction in ICP 
• CSF overclrainage, indicated by these signs and symptoms: 

o facial numbness 
o facial weakness 
o hearing changes 
o horizontal diplopia 
o mental status decline 
o postural headache that's relieved in the supine position 
o small pupil size 
o vertigo 

• infection 
• intracranial hemorrhage or misplacement. 

• Clinical alert: If drainage accumulates too rapidly, clamp the system, immediately notify the 
practitioner, and perform a complete neurologic assessment. This complication constitutes a potential 

• Vigilant assessment of CSF drainage volume throughout each hour is essential to prevent 
overdrainage and underdrainage.lll Overdrainage can occur if the drip chamber is placed too far 
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or a drip chamber placed higher than the catheter insertion site. 
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nausea, vomiting, and lethargy or agitation.[l 
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• Don't change the drainage tubing routinely; let it remain for the duration to maintain sterility and 
reduce the risk of infection.ll Only change the drainage bag, as directed by your facility.lll when 
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technique to maintain steri lity and observe the i nserti on site.lll 

• The Joint Commission issued a sentinel event alert concerning medical device alarm safety because 
alarm-related events have been associated with permanent loss of function or death. Among the 
major contributing factors were improper alarm settings, alarm settings turned off inappropriately, 
and alarm signals that were inaudible to staff. Make sure that alarm limits are set appropriately and 
that the alarms are turned on, functioning properly, and audible to staff. Follow facility guidelines for 
preventing alarm fatigue.l28l 

• The Joint Commission issued a sentinel event alert related to managing risk during transition to new 
International Organization for Standardization tubing standards that were designed to prevent 
dangerous tubing misconnections, which can lead to serious patient injury and death. During the 
transition, make sure to trace each tubing and catheter from the patient to its point of origin before 
connecting or reconnecting any device or infusion, at any care transition (such as a new setting or 
service), and as part of the handoff process; route tubes and catheters having different purposes in 
different standardized directions; when the patient has different access sites or several bags 
hanging, label tubing at both the distal and proximal ends; use tubing and equipment only as 
intended; and store medications for different delivery routes in separate locations.l1l □ Complications 

Complications associated with EVD insertion may include-lil[2] 

• aneurysmal rebleeding and hemispheric shifts from reduction in ICP 
• CSF overdrainage, indicated by these signs and symptoms: 

• facial numbness 
e facial weakness 
e hearing changes 
e horizontal diplopia 
o mental stab.JS decline 
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• Clinical alert: If drainage accumulates too rapidly, clamp the system, immediately notify the 
practitioner, and perform a complete neurologic assessment. This complication constitutes a potential 



neurosurgical emergency.• 
□ Documentation 

Documentation associated with EVD insertion includes: 

• preprocedure verification process 
• that a time-out was performed immediately before the procedure 
• date and time the practitioner inserted the drain 
• position of the patient 
• position of the transducer at the ordered reference level 
• tolerance of the insertion process 

o neurologic assessment findings 
o vital signs 
o oxygen saturation level 
o medication administration 
o ICP (place an ICP pressure tracing in the patient's medical record) 

• complications 
o interventions performed 
o response to those interventions 

• hourly CSF output and neurologic and hemoclynamic status 
• teaching provided to the patient and family (if applicable) 

o understanding of that teaching 
o follow-up teaching needed. 

□ Related Procedures 

• Cerebrosginal fluid drainage management 
• External ventricular drain insertion, assisting,_pediatric 
• External ventriculostomy device management, pediatric 
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Rating System for the Hierarchy of Evidence for Intervention/ Treatment Questions 

The following leveling system is adapted from Evidence-Based practice in nursing & healthcare: A guide to 
best practice, Fifth edition, by Bernadette Mazurek Melnyk and Ellen Fineout-Overholt (2023). 

Level I Evidence from a systematic review or meta-analysis of all relevant 
randomized controlled trials (RCTs) 

Level II Evidence from well-designed single RCTs (experiment.al) 

Evidence from well-designed nonrandomized controlled trials ( quasi- 
Level Ill experiment.al), systematic reviews of a complete body of evidence, and 

intervention studies using mixed methods 



Level IV Evidence from well-designed case-control and cohort studies (observational) 

LevelV Evidence from systematic reviews of qualitative and descriptive studies 

Level VI Evidence from single descriptive and qualitative studies, evidence-based 
practice implementation, and quality improvement projects 

Level VII Evidence from expert opinion, expert committee reports, and literature 
reviews 

Data from Gyatt, G., & Rennie D. (2002). Users' guides to the medical literature. American Medical 
Association; Harris, R. P., et al. (2001). Current methods of the U.S. Preventative Services Task Force: A 
review of the process. American Journal of Preventative Medicine, 20, 21-35. 

Level IV Evidence from well-designed case-control and cohort studies (observational) 

LevelV Evidence from systematic reviews of qualitative and descriptive studies 

Level VI Evidence from single descriptive and qualitative studies, evidence-based 
practice implementation, and quality improvement projects 

Level VII Evidence from expert opinion, expert committee reports, and literature 
reviews 

Data from Gyatt, G., & Rennie D. (2002). Users' guides to the medical literature. American Medical 
Association; Harris, R. P., et al. (2001). Current methods of the U.S. Preventative Services Task Force: A 
review of the process. American Journal of Preventative Medicine, 20, 21-35. 


