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[ 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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2 Patient Sectors

nSeIect the Patient Window button to open the Patient window to Display a real-time view of the
current patient’s data. You also can choose to do an ECG analysis to view all available ECG leads. The
Patient Window provides a real-time view of the patient’s waves and numerics. You can view patient data
and perform all tasks in the Patient Window. In addition to the waves and numerics, the Patient Window
contains the following items:

« The Bed Label Pane - Displays the bed label and ID for the currently selected patient. Select the down arrow to select
another patient to view.

* The Print Icon to start a printout of the Patient summary report.

e The Help Icon.

« Alarm message areas — All active alarms and technical alarms display on the top right of the patient window. Status
messages are color-coded to indicate the message severity. Orange background indicates high severity. Black
background indicates low severity. Select the status message to open System Help in the application window. The Help
contains a list of status messages with the possible causes and recommended actions for each message.

» Patient Name - Displays the patient’s name. Depending on the length of the complete string and the amount of available
space, a minimum number of characters is shown, ending with an ellipsis (...). Three question marks (???) precede the
patient’s name when there is a problem identifying the patient. For example: Patient data between the Information Center
and the bedside does not match. All required information was not entered when the patient was admitted.

Buttons in the sector become visible when you move the cursor into the sector or, if using a touch screen
display, when you first 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 Ctrl 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.

.Select the Manage Patient icon, which will allow you to:

Admit, discharge, and transfer patients.

Enter or update patient demographic information.

Manage the equipment associated with the patient.

Temporarily place the bed in standby.

Enter a temporary transport location, and/or select the patient’s equipment to place in standby.
Export ECG waveform data to a Philips Holter system for analysis.

To Admit a Patient: Use one of the following methods:

« Manually enter new patient information in the fields in the Patient Demographics section by typing a 1-30 character
first and last name in the appropriate fields. You can use the TAB key to move from field to field. You can also admit a
new patient by entering the MRN.

« Use the Find Patient... option to find a patient who is 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 while performing a
12-lead if not assigned. It will default to Female while measuring STE if not assigned. Specify the patients
birth date by entering it on the calendar. This will update the age field. Enter the patient’s height in the

appropriate field. This can be in inches or centimeters according to your policy. Enter the Patient’s weight
using pounds or kilograms according to your policy. Select “Apply” after verifying all information is correct.

Read all confirmation messages and check patient alarms, settings, and paced status 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 SpO2.
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.

o 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.

o 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.

o 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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» 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.

o Use the arrow keys in the middle of the tile to quickly navigate to next or previous events.

T L
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EQQ Alarms off. Displays next to the numeric when alarms are turned off for the numeric.
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Pause Alarms (Red and/or yellow). PRESS THIS BUTTON AGAIN TO RESUME ALARMS!

AN
Acknowledge/Review Button. Turns off the alarm sound and the sector background changes from
blue to black.

E 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



product. Failure to observe a caution may result in minor or moderate personal injury or damage to the
product or other property, and possibly in a remote risk of more serious injury. Technical alarms, or INOPs
indicate that the monitoring device cannot measure or detect alarm conditions reliably. If a technical alarm
interrupts monitoring and alarm detection (for example, LEADS OFF), the numeric is replaced by a question
mark in the sector and Patient Window, and an audible indicator sounds. Technical alarms without this
audible indicator indicate that there may be a problem with the reliability of the data, but that monitoring is
not interrupted. Most technical alarms are light blue, however there are a small number of technical
alarms that are always yellow or red to indicate a severity corresponding to red and yellow alarms.

There can be only one alarm sound annunciating at the Information Center at one time.

« If there is an unacknowledged red level alarm in the presence of any other level alarm, the sound for the red alarm
annunciates.

» If there is no unacknowledged red level alarm condition and there is an unacknowledged long yellow alarm in the
presence of any other yellow technical alarm (acknowledged or unacknowledged) the sound for the long yellow alarm
annunciates.

« If there is no unacknowledged red level alarm or long yellow level alarm condition and there is an arrhythmia or nurse call
event, the short yellow (*) alarm sound annunciates.

« If there are no unacknowledged red or long/short yellow alarm conditions and there is any bed with an unacknowledged
technical alarm condition, the sound for the technical alarm annunciates.

« If multiple sectors are in alarm, once the highest level alarm is acknowledged in a sector the next highest alarm
annunciates.

« An alarm tone indicates the alarm type. There is no sound for soft INOPs/technical alarms.

Other Buttons and Icons:

Battery 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% to 80%, 80% to 60%, 60% to 40%,40% to 20%, or -Replace Battery
strength. The number of segments indicates the approximate power level.

Help icon. Select to view the online Help application. The Help application is always available and
provides context-specific information on using the Information Center applications.

. Manage Patient icon. Available in sectors not currently monitoring a patient. Select the icon to
access the Manage Patient application where you can assign a monitoring device.

The Measurements Button: Provides access to the Measurements application, which allows you to:

Change alarm limits for a patient.

Turn specific alarms on or off for a patient.

Adjust measurement settings within a profile.

Set up telemetry devices.

Designate which alarms will generate a recording or report or initiate a page.
View or print an Alarm Summary.

Configure criteria to trigger alarm advisor notifications.

View active notifications.

Your choices in the application depend on how your unit is set up and the equipment assigned to the
patient.

Paced Mode icon. Indicates the patient’s current paced status.



o On — The icon is white when Paced Mode is turned on.

. Off — The icon is green with an X over it when Paced Mode is turned off.
N4

conflict.

Unconfirmed — A red question mark displays over the icon when the patient’s paced mode is unknown or in

The 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 amplitude for increased
visibility.

Important — If Paced Mode is set to Unconfirmed, the ST/AR algorithm acts as though Paced mode is
turned on. Select the icon to display a menu where you can turn Paced Mode on or off.

Warning - If the patient has a pacemaker, Paced Mode must be turned on, enabling the ST/AR algorithm
to detect and reject pace pulses (spikes) from the HR count. Otherwise, pace pulses could be detected as
beats and the monitor may not alarm for an asystole condition. If the patient does not have a pacemaker,
turn Paced Mode off to allow the ST/AR algorithm to work most effectively.

@ Print/record Icon. Depending on your system setup, select this icon to do the following:

» Record All — make a delayed recording for all sectors that currently have patient data.

« Print All — print a strip for all patients in the unit.
» Save Strips — create saved strips for all patients in the unit.

If you select this icon, a message asks you to confirm that you want to proceed with the action. Select Yes
to confirm. Your system may be set up to just record, record and save a strip, or to just save a delayed
strip.

Resuscitation Status Icons:

E] Do Not Resuscitate. Resuscitation icon. Indicates the patient’s current resuscitation status.

e
Modified. The icon is solid white when the patient’s resuscitation status is set to DNR (Do Not
Resuscitate). The icon is a white outline when the patient’s status is set to Modified. The icon does not
display if the patient’s resuscitation status is set to Full. Select the icon to access the Manage Patient
application where you can change the resuscitation status.

Prior Data:

Patient data can be stored up to 7 days for each patient of Retrospective Review at Central Station. Data
stored upon discharge, or from another unit with a transfer, will be shown separately from current data.
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Once you are into this window —

The Information Bar at the top turns teal green (states ‘Prior Data’)

The only smart key on the bottom task bar will be ‘Review’

Main Screen button becomes ‘Current Unit’

To close the application, use the red X in the upper right or choose the Current Unit button
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References:

e MX Series QR Codes
« Central Monitoring Station PICiX
o IFU_-_PIC_iX_Rel_C.03_-_English.pdf- Central station user manual
o PIICiX Rev C.03 Patient Data Review
o MX40 Telemetry box
o the MX40 IFU manual link
o the MX40 quick card reference
e MX400 Large Mounted Monitor
o IFU MX400-800_IVPM_NOx)Mar2019.pdf User manual
» Invasive pressure Guide
o Invasive Pressure PDF
» Capnography
o Capnography Application Guide



0 Notes

MX Series QR Codes

PHILIPS Scan the QR Codes with a smart phone camera for Quick
e

@ 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.

Philips Monitoring System Manual



Patient Information Center iX

Instructions for Use

Release C.03

PHILIPS

View image in PDF format.




PIC iX Patient Data Review

Quick Guide
Release C.02/C.03

View image in PDF format.

Car Seat Quick Guide



Car Seat Assessment Record (CAR)

Quick Guide

1. Piace baby in car seat.

2 Change Screen o CAR SEAT TEST

3 Touch SmartKev - START CAR.

4 Select amount of lime for Test Duration

5. Touch CONFIRM key

“""CAR is now in progress™"
Mononing I continued during CAR.

If at any time during CAR you need o
exil or Slop — press e Smartiey STOP
CAR and CONFIRM

At any time you can also switch back to
your default manitoning screen by
touching Change Screen, then touch
the back arrow at the top of that menu.
CAR will continue to run in the back
ground

Nhen CAR s complete, the countdown
timer (to the far right in Ihe CAR Scie
will lum RED

View image in PDF format.




Radial Artery Access
and Care

Magdalena Stewart, DNP, AGPCNP-BC, AGCNS-BC, CCRC %
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Goal and Objectives

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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Background, Benefits, and Limitations ofl Radial Acg

e On August 14t 1992, the first interventional coronary procedure was performed using the radial
artery.

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

| Benefits | Limitations _|

Early ambulation Prone to vasospasm

Fewer bleeding complications Arterial vessel size limitations:
Women have smaller vessels

Faster discharge rate Difficult tortuosity

Collateral circulation prevents Vessel accommodates up to
hand ischemia 6fr sheath

Absence of major nerve Radial/brachial anatomical
structures minimizes loops
neurological complications

Progress m Page 3 of 32
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Review of Radial Anatomy

Ractol artery

The radial artery arises

together with the ulnar Paimar corpel beanch Unar artery
artery from the bifurcation of

the brachial artery just Osrhuie patnes baenthy OO COp U e
below the bend of the ay

Princeps policis artery

Palmar corpad branch

elbow.

It passes along the lateral D i e

side of the forearm from the T g >

neck of the radius to the Rachads incicrs artery ——————— e Superficiel paar arch
styloid process in the wrist & '

and is smaller than the Wi ST
ulnar artery.

The average diameter of P v ooty o
the radial artery is: urttations | A Michass - MO ST

T Proper pakmar dgtel arteries
« 2.8mm in females

« 3.1mm in males
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Image purchased from: https://www.imaios.com/en/e-anatomy/upper-limb/upper-extremity?mic=ms-



Anatomical Considerations

Common radial artery
anatomic variants
o Normal (A)
e Other variants:

¢ High take-off radial artery (B).
¢ Radial and/or brachial loop (C).
e Vessel tortuosity (D).

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

Krishna. H., & Shroff, A. (2018). Ten Common (and L ) for L
Procedures. [Figure 1]. Endovascular Today. 17(11), 50. Retrieved from
https://asset: 1118_SF2_Shroff.pdf
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Pre-procedural Considerations

Pre-procedural care includes:

o Assessment and documentation of the radial pulse bilaterally.

e Clip the wrist from the base of the thumb, approximately 15cm towards the antecubital area.
o Clip the right groin (may need to use femoral approach, if radial limitations occur).
e Avoid starting an IV within 9cm of the wrist area.
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Radial Artery: Access Procedure

Radial Access Sheath Insertion

-

(1%2 mins.)
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Radial Access Complications

Radial access complications
I

Intra-procedural Post-procedural
| |
Bleeding [ Non-bleeding ] [ Bleeding ]

| I ]

| |
Radial Radial artery || Arterial || Catheter Forearm Radial Pseudo- || AV Nerve Infecti
artery spasm || dissection || kink hematomaand | | artery || aneurysm || fistula || damage/ || 'M€CtON
perforation compartment | | occlusion regional pain
syndrome (RAO) syndrome

Rare
complications

Traumatic Catheter
eversion entrapment
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Radial Access Care . X/ .

The compression device is used to apply direct pressure to the radial artery.

[ Symptomatic ][Asymplomatic]

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.
+ Place theerisl band on the affected hand and leave it on for 2 days post-procedure.
+ Place the Plethysmography/SpO, 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 an 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 posi-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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Post-Procedural Complications: Re-bleeg

Re-bleeding at the Access Site and Hematoma

e Bleeding can occur from the radial access site or from a small peripheral side branch of the
radial artery.

e |ocal bleeding or hematomas may occur as a result of improper hemostatic device
application, device failure, or vessel perforation.

What to do?

e 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.

e |f unable to control bleeding or a growing hematoma at the access site, occlude the
brachial artery, either manually or with a blood pressure cuff.

Progress e Page 10 of 32

Post-Procedural Complications: Hematoma

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.

e [f 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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Forearm Hematoma

What to do?

o Apply pressure to occlude the brachial artery by using the BP cuff to compress the brachial
artery.
« [nflate 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.

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

e Protamine can be used for Heparin reversal.

e Control hypertension, attain pain management, and closely monitor the distal perfusion bed
with plethysmography.

e 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.

Progress mmmm Page 12 of 32
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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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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.

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

What to do?

» Apply pressure to the brachial artery and notify the provider.

¢ Management options ordered by provider: compression with a radial hemostasis device,
thrombin injection, ultrasound-guided compression, or surgical repair.
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Post-Procedural Complications - Radial A

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.
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Factors Impacting the Risk of RAO

Pre-procedural risk factors
Elevated creatinine

¢ Female
e Low body weight
e Diabetes

Intra-procedural risk factors
e Artery to sheath ratio >1

e \asospasm

e | onger procedure time
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Radial Artery Occlusion Risk Reduction

Factors that decrease the risk of RAO:
e Smaller catheters

e Heparin use during procedure

e Timely sheath removal

e Patent hemostasis!!!

¢ Short duration of compressive device
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What is Patent Hemostasis?

Patent hemostasis is the technique of maintaining radial artery flow through guided artery
compression during hemostasis.

e 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.

o 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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Radial Artery Patency (Patent Hemostasis) <

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.

s After removal of the compression band.
At the time of discharge.
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How to Check Patent Hemostasis

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

e 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.

o |f 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 7cc should be aspirated from the balloon
with the goal to reestablish flow through the radial artery.
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