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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.”® 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. Noincrease in length of hospital stay

Standard nomenclature will be adopted throughout MHC for the naming of Bag 1 and
Bag 2 on labels and smart pump infusion devices:

a. Bagl:“DKABagl”

b. Bag 2: “DKA Bag 2 w/Dextrose”

DKA Bag 1 and DKA Bag 2 w/Dextrose are connected to two different IV pumps &
connected to each other via Y-site, to be administered through one 1V line.

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

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.
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.

3.

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.

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.

See Appendix 1 for the DKA Electrolyte Replacement Protocol

F. Transition to subcutaneous insulin

1.

2.

Biochemical markers: DKA resolution is marked by normalization of blood pH, anion gap,
and blood glucose.

Symptoms: Nausea, vomiting, and pertinent Gl 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.

REFERENCES

1. Astapenko D, Navratil P, Pouska J, Cerny V. Clinical physiology aspects of chloremia in fluid
therapy: a systematic review. Perioper Med 2020;9(1).

2. Self WH, Semler MW, Wanderer JP, et al. Balanced Crystalloids versus Saline in Noncritically 1lI
Adults. N EnglJ Med 2018;378(9):819-28.

3. Hawkins WA, Smith SE, Newsome AS, Carr JR, Bland CM, Branan TN. Fluid Stewardship During
Critical lliness: A Call to Action. J Pharm Pract 2020;33(6):863—73.

4., Magee CA, Bastin MLT, Laine ME, et al. Insidious Harm of Medication Diluents as a Contributor
to Cumulative Volume and Hyperchloremia: A Prospective, Open-Label, Sequential Period Pilot
Study. Crit Care Med 2018;46(8):1217-23.

5. Self WH, Evans CS, Jenkins CA, et al. Clinical Effects of Balanced Crystalloids vs Saline in Adults
With Diabetic Ketoacidosis: A Subgroup Analysis of Cluster Randomized Clinical Trials. JAMA
Netw open 2020;3(11):e2024596.

6. Ramanan M, Attokaran A, Murray L, et al. Sodium chloride or Plasmalyte-148 evaluation in
severe diabetic ketoacidosis (SCOPE-DKA): a cluster, crossover, randomized, controlled trial.
Intensive Care Med 2021;47(11):1248-57.

7. Munir |, Fargo R, Garrison R, et al. Comparison of a ‘two-bag system’ versus conventional
treatment protocol (‘one-bag system’) in the management of diabetic ketoacidosis. BMJ Open
Diabetes Res Care 2017;5(1).

8. Haas NL, Gianchandani RY, Gunnerson KJ, et al. The Two-Bag Method for Treatment of Diabetic

Ketoacidosis in Adults. ) Emerg Med 2018;54(5):593-9.

Apr 2024



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
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
\ J\ J

| |

Duration of infusion m
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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.

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.

If no twitches occur, troubleshoot the equipment (replace the battery, check lead
connections, or replace electrodes, as necessary). 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.

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.\L
Change electrodes daily or more frequently if they become loose or if the gel dries out fo

ensure optimum conducﬁon

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.
Return the bed to the lowest position to prevent falls and maintain the patient'’s safety.ll—ﬁl

Discard used supplies in_appropriate receptacles.

Perform hand hygiene.ﬁE

Put on gloves and, as needed, other personal protective equipment.

Clean and disinfect reusable equipment according to the manufacturer's instructions to
prevent the spread of infection.

Remove and discard your gloves and, if worn, other personal protective equipment.

Perform hand hygiene.E| [zllg! E]
Document the procedure.'zj [24](25][28]

Special Considerations

Because neuromuscular blocking drugs don't produce amnesia, sedation, or analgesia,
administration of sedative and analgesic drugs should always precede administration of a
neuromuscular blocking drug.IZI

Assess the patient's baseline electrolyte, blood urea nitrogen, and creatinine levels, because
imbalances may potentiate the effects of neuromuscular blocking drugs.



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 o assess readiness for tracheal extubation. Such monitors use

different methods to measure the evoked muscle responses to electrical nerve stimulatfon.@
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.

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.

Neuromuscular blockade should be discontinued as early as possible fo avoid drug metabolite

accumulation and prolonged recovery:

Complications

Complications associated with peripheral nerve stimulation may include:

cardiac arrhythmias (if PNS leadwires come in_contact with an external pacing catheter or Ieadwire)|II
mild discomfort or tingling during TOF testingIII

pressure inju

protracted paralysis and muscle weakness (caused by excessive neuromuscular bIockade)El

skin irritation,

Documentation

Documentation associated with peripheral nerve stimulation includes:

date and time of assessment
initial TOF assessment
o site used
o amplitude used
¢ dose of heuromuscular 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
e neurclogic
¢ neurovascular
adverse effects
name of the practitioner notified
date and time of practitioner notification
prescribed interventions
response to those interventions

o 0 0 0O



« teaching provided to the patient and family (if applicable)

o understanding of that teaching
o follow-up teaching needed.
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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.



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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__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 1V 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 1V 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.




__ 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.







Gloves
Handheld resuscitation bag and mask
Headgear

Intubation equipmen

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\8 1 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)

EQUIPMENT
—=3|

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













+ 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
19

face shield or a mask and goggles.

L

Obtain the patient's vital signs to serve as baselines for comparison.

If not already in use, attach a pulse oximeter to the patient fo 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.@

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 H,0; for expiratory positive airway pressure, 5

cm H20.E| Titrate pressures, as ordered, and according to the patient's condition.@

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 fo 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.

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 samole for ABG analvsis if ordered to evaluate the effectiveness of therapy.
and "Arterial pressure dosed monitoring system
ictitioner of critical test results within your facility's

established time frame to ensure that the patient receives prompt treatment.

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.z

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.@

Assist the patient with oral care, incduding 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 the patient's

oral mucosa and lips every 2 to 4 hours to reduce inflammation and improve oral health.22) (See the

"Oral care" procedure.)

Return the bed to the lowest position to prevent falls and maintain the palient's safe .

Remove and discard your Ioves and, if worn, other personal protective equipment.
Perform hand hygiene. 8|

Place the call light within the patient's reach, and establish an alternative method of communication
such as a communication board if necessary.

Clean and disinfect your stethosce with a disinfectant pad.@@
Perform hand hygiene.ZI[E/[2[10]

Put on gloves and, as needed, other personal protective equipment to comply with standard
precauﬁons.

Clean and disinfect other reusable equipment according to the manufacturer's instructions fo prevent
the spread of infection.22] (23]




Remove and discard your Ioves and, if worn, other personal protective equipment.
Perform hand hygiene. 8|

Document the procedure.@

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. 38

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 BIPAP circuit unless absolutely necessary to reduce the risk of health care—associated
pneurnonia.

Routinely check the BiPAP ventilator settings and alarm activation after removal and reapplication of
BiPAP to ensure patient safety.

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).

If the patient is receiving enteral feedings, avoid gastric distention to reduce the risk of

aspiration

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 foIIowed.

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 dean the device. Stress the importance of cleaning all equipment daily {o 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

hypatension.



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 O0xygen 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 natified
o prescribed interventions
o response to those interventions
pertinent laboratory data (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

Bilevel positive airway pressure (BiPAP) use, home care
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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
aloves, 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.

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 i Iiﬁlpment and supplies.

Perform hand hygiene. [6]z][e][9][10

Confirm the patient's identi ﬂ using at least two patient identifi jers 112] [1L2]

Provide privacy. 16

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 17

Perform hand hygiene. [6](z][8] ] 10][w1]

Put on gloves and, as needed, other personal protective equipment fo comply with standard

precautions. (18][13) .
Make sure that the lumbar drainage system is clamped before changing the patient's position so that

CSF overdrainage doesn't occu 124

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.

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 shstem tubing from the patient to its point of origin to make sure that it's
23

attached to the proper port. 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. Examples of
anatomic landmarks include the external auditory meatus, shoulder height, and the level of the
catheter insertion. 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 foIIows:

o Using sterile technique, prime the transducer system with preservative-free normal saline
solution. Don't attach a pressurized bag of 1V fluid to the transducer system.

o Maintaining the sterility of the system, attach the fluid-filled transducer system to the lumbar
drainage system. Trace the tubing from the patient to the point of origin to make sure that
you're connecting the tubing to the proper port. 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.

o Connect the transducer system to the pressure cable and bedside monitor,

o Level and zero the transducer to the prescribed anatomic reference point.

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.

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.

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. Also monitor the level and
security of the lumbar drainage system. Change the drainage system bag when it becomes

three-quarters full. (See fﬁagg@g_mmage_bag.)

EQUIPMENT
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CHANGING THE DRAINAGE BAG

Follow these steps to change a drainage bag when it becomes three-quarters full:

Perform hand hygiene.
Put on sterile gIoves.

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 Ioves.
Perform hand hygiene.

Document the procedure.

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.
Remove and discard your gloves and, if worn, other personal protective equipment.

Perform hand hygiene.@ @ﬁ_'ﬂ
Document the procedure.@ [30][31][32]

Special Considerations

The Joint Commission issued a sentinel event alert concerning medical device alarm safety because
alarm-related evenls 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.

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.

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 rcom 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.

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, iliness assessment, patient summary (including events
leading up to the iliness 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:

. infection@
« excessive drainage at the puncture site@
+ change in neurologic statu

o decreased level of consciousness

o pupillary changes

o motor or sensory impairment
« bladder or bowel dysfunctio
overdraina

headach

meningeal irritation

nerve root irritation

tension pneumocranium
central herniation

subdural hemorrhage

spinal hematomal2L

= 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
o follow-up teaching needed.

Related Procedures

« Bxdemal ventriculostony device management, pediatric
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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, fo prepare for setting up a sterile ﬁeIdE'
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.E”E' 8

« Conduct a preprocedure verification to make sure that all relevant documentation, related
information, and equipment are available and correctly identified to the patient's identiﬁers.@

« 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@ 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 necessarheent and supplies.

« Perform hand hygiene.

» Confirm the patient's idenlg using at least two patient identiﬁers.
» Provide privacy. [21][22]

» 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.@



Explain to the patient and family (if appropriate) that the patient must restrict activity while the
drain is in place.l&! 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..2! Instruct the patient to avoid straining, coughing, and sneezing.

Make sure that the procedure room door remains closed and limit traffic in the room o reduce the
risk of contamination.

Raise the bed to waist level before providing care to prevent caregiver back strain.
Perform hand hygiene.@

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 staﬂ‘.IEI

Obtain the patient's vital signs and oxygen saturation level, and perform a baseline neurologic
assessment to delect afterations or signs of deterioration during and after the procedure.

Make sure that the practitioner marks the catheter insertion site using the process determined by
your faciliﬁ Involve the patient or family in the process, if possible, to avoid wrong-site

insertion, 29]

Assess the patency of IV access or initiate IV access, as necessary and ordered.El (See the "IV
catheter insertion" procedure.)

Assess the patient's sedation and pain management needs in collaboration with the

practitioner. Administer a sedative or an analgesic, as needed and prescribed, following safe
medication administration practices o ensure the patient's comfort during the

procedure.

Position the patient supine with the head of the bed elevated 30 degrees. If necessary, obtain
assistance to immobilize the patient's head o prevent movement during catheter insertion.
Illuminate the catheter insertion area with a light source.

Braid or clip the patient's hair, if necessary, o 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.l1/2] Make sure that everyone in
the room is wearing a cap and a mask and goggles or a mask with a face shield.

Perform hand hygiene.

Put on a gown and gloves.@

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.

Label all medications, medication containers, and other solutions on and off the sterile ﬁeld.
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. (See the " ! or inserti itor

procedure.) L8

If you're assisting with sterile supplies, follow these steps:

o Remove and discard your gloves.3Z!
o Perform hand hygiene. 14

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 34" (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 available.
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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 Interpreting intracranial pressure 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.

» 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.

« 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.

« Discard used supplies in appropriate receptacles.
« Remove and discard your ves and other personal protective equipment.
14

+ Perform hand hygiene. e

» 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. 39!

 Perform hand hygiene.
¢ Document the procedure.

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: P1, P2, and P3. P1, 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. 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).










» Vigilant assessment of CSF drainage volume throughout each hour is essential to prevent

overdrainage and underdrainagels 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 slilstem, drain the

CSF into the lower collection bag to reduce the incidence of infection and backflow.
» Raising or lowering the head of the bed can affect the CSF flow rate. When changing thelzratient's

position, level the transducer to the tragus of the ear or the outer canthus of the eye.
» 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 practioes.@@

» Assess for signs of increased ICP, which include headache, a decrease in level of consciousness,
nausea, vomiting, and lethargy or agitation.

» 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 infectionl& Only change the drainage bag, as directed by your facility.El 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 site

» 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.

» 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.
Complications

Complications associated with EVD insertion may incIude:m

« aneurysmal rebleeding and hemispheric shifts from reduction in ICP
+ CSF overdrainage, indicated by these signs and symptoms:
facial numbness

facial weakness

hearing changes

horizontal diplopia

mental status decline

postural headache that's relieved in the supine position
small pupil size

vertigo

» infection

» intracranial hemorrhage or misplacement.

0 0 0 O 0 0 0 O

+ 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
e 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 neurclegic and hemodynamic status
» teaching provided to the patient and family (if applicable)
o understanding of that teaching
o follow-up teaching needed.

Related Procedures
« Carebrospinal fluid drainage management

Emmaueumu.l]ar_d:aln.memnn asslsting, pediatric
External ventriculostomy device management, pedlatric
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