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Abstract

Objective: To audit the radiology department of a health facility, focusing on contrast extravasations management
pre- and post-implementation of a standard protocol.

Methods: The audit was conducted at the Radiology Department of Shifa International Hospital, Islamabad,
Pakistan and comprised reported computed tomography contrast extravasation incidents from January 2017 to
December 2019 in the retrospective phase before the implementation of a standard protocol. Post-implementation,
re-audit was done prospectively to assess compliance from January 2020 to May 2021. Overall score of >80% was
chosen arbitrarily as a qualifying standard for adequate documentation.

Results: Of the 49 total cases, 26(53%) related to the first phase and 23(47%) to the second. In the first phase, 2(20%)
of the 10 parameters cleared the cut-off mark; 'study performed' 25(96%) and 'limb assessment by technician’
26(100%). In the second phase, 2(20%) parameters failed to clear the cut-off mark; site of cannula/extravasation’
18(78.3%) and 'volume of contrast' 15(65%).

Conclusion: Lack of early identification and appropriate management, especially in cases of large-volume

extravasation, may result in significant morbidity.

Keywords: Contrast extravasation, Contrast-enhanced CT, IV contrast media. (JPMA 72: 1603; 2022)

DOI: https://doi.org/10.47391/JPMA.4591

Introduction

Contrast extravasation is a not an uncommon
complication resulting from contrast-enhanced
conmputed tomography (CT) imaging, especially on
using an automated power injector to deliver the
contrast.! Paediatric and geriatric groups with debilitating
conditions are at a greater risk.2 Female gender has been
reported to have greater predilection as well, especially
those with morbid obesity. Fortunately, a large number of
contrast extravasations result in mild swelling over the
cannula site with induration.! However, it can lead to a
potentially limb-threatening event, and ensuring
adequate patient assessment and management following
this adverse clinical event is essential to prevent lethal
limb damage.23

Timely identification of moderate to severe extravasation
and appropriate referral within 4 hours can reduce the risk
of debilitating complications.34

There was an increased number of reported CT contrast
extravasations notice at the site of the current study in
2019 which prompted a search for causative factors and
the need for departmental audit in order to meet the
international standards. Though incident reporting and
documentation had significantly improved after Joint
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Commission International accreditation (JCIA), inefficient
staff response and confusion was identified regarding
how to deal with contrast extravasation.

The current study was planned to audit the radiology
department, focussing on contrast extravasations
management pre- and post-implementation of a
standard protocol.

Materials and Methods

The audit was conducted at the Radiology Department of
Shifa International Hospital, Islamabad, Pakistan, and
comprised reported CT contrast extravasation incidents
from January 2017 to December 2019 in the retrospective
phase before the implementation of a standard protocol.
Post-implementation, re-audit was done prospectively to
assess compliance from January 2020 to May 2021. After
approval from the institutional ethics review committee,
the audit covered the entire period since the first reported
case of contrast extravasation in the department.

The target was to meet certain standards and to evaluate
documentation which have been agreed upon at the
study site in the light of American College of Radiology
(ACR) contrast media guidelines> and the Patient Care
Report (RCR) audit template.6 Overall score of >80% was
chosen arbitrarily as a qualifying standard for an adequate
documentation.

The standards stipulated that contrast extravasation

Open Access



1604

should be reported and recorded in the incident register
as adverse incidents; examination of patient must be done
by healthcare professional/physician; site of extravasation,
volume and flow rate of contrast media must be
mentioned; assessment of limb either as diagram or

An audit of contrast extravasation in patients undergoing contrast enhanced CTs at radiology department...

written description, must be documented; management,
and appropriate referral to plastic surgery must be
documented; and discharge with advice must be
documented.

An effort was made to identify the factors which lead to

CONTRAST EXTRAVASATION ALGORITHM

CONTRAST EXTRAVASATION

(No contrast in scan, clothes, or floor once the injector has started) *

- CT radiologist/ PG —till 5 pm
SIGNS - Oncall seni%r PG/oncall szdio]ogist - aiicoted.
Pain after 5 pm
Redness Shift the patient to holding area.
Swelling Take vitals.
Skin changes
ﬂ IMMEDIATE MANAGEMENT
(To be done by resident/radiologist) INPATIENT
OUTPATIENT Examine distal pulses.

Small volume
extravasation <30 ml

OUTPATIENT
Large volume
extravasation =30 ml

U

U

Stop injection.
Call for help/inform nursing staff

*Consider radiograph of affected
limb/limited CT slices on table
to confirm extravasation when in
doubt or quantify the area

4 4

ALARMING SIGNS
Increasing
swelling/redness/numbness DISCHARGE
Absent/feeble pulse
Skin blistering
observation.

Mark the area by marker.

Apply pressure to affected area (donot
rub/massage).

Apply cold/hot pack.

Elevate the limb.

Keep under observation for 1-2 hrs.

Document on incident proforma/ report.

Inform primary physician.

IMMEDIATE
MANAGEMENT

1l

If small volume extravasation and no
signs/symptoms after 1-2 hrs

If large volume extravasation, follow
expert advice.
Provide verbal and written advise

with instructions for follow up.
AN

Consider i\r,wolving Plastic Surgery/

Emergency Department

— [

Figure-1: Contrast extravasation algorithm.
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(To be done by
resident/radiologist)
Examine distal pulses.
Mark the area by marker.
Apply pressure to affected
area (donot rub/massage).
Apply cold/hot pack.
Elevate the limb.

Inform primary physician/
oncall duty doctor.
Document on incident
proforma/ report.

Provide verbal and written
advise on patient’s file.
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contrast extravasation, like pressure of power injector,
flow rate/dose of the contrast injected, patency of
intravenous (IV) cannula, and insufficient staff knowledge
regarding assessment and management of contrast
extravasation.

The following strategic protocols were introduced:

Informed consent of patient and briefing regarding risk of
contrast extravasation and potential complications with
management, prior to postcontrast CT examination in the
history room.

The IV cannulas older than 72 hours were replaced.
Standardised 18G or 20G IV cannulas were placed at
antecubital fossa, especially for angiographic CT studies.
The CT contrast media was placed on a heater, especially
during the winter season, to maintain contrast
temperature at 37 degrees Centigrade.

The maximum pound-force per square inch (PSI) of
automated injector was set at 325.

CT technologist closely monitored the patient starting
from visual examination of the cannula site, giving test
dose of 10ml normal saline and flushing it out, and
examining the skin for any induration or swelling from
auto-injection of the contrast media followed by
beginning of CT scan till 5-15min of the completion of
examination.

If during the procedure, no contrast was seen in the CT
scan slices, on patient’s clothes or the floor, it was
assumed that contrast extravasation had occurred. The
scan was stopped and an emergency response protocol
for CT contrast extravasation was initiated (Figure-1).

If on examination of the patient's affected limb, no
apparent evidence of contrast extravasation was seen
due to anasarca, subfascial/intra-compartmental
extravasation, absence of pain or the patient being
unconscious, or if there was a large volume of contrast
extravasation, with no evidence on the already performed
CT slices, the procedure was continued as limited CT to
confirm and mark the affected area.”

Use of contrast extravasation kit was placed in the patient
holding area, as advised by the radiologist with the help
of the nursing staff, which contained hydrocortisone
cream/injection, dexamethasone ampoule, 25ml sodium
chloride (NaCl) 1V, alcohol wipes, sterile gauge, marker,
gloves, and hot/cold packs.

A vein finder was installed (Accu vein AV500) to ease IV
cannulation process and to limit the risk of extravasation,
especially in elderly patients with thin fragile veins.
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Separate meetings were conducted along with power-
point presentations and practical demonstrations for
residents/radiologists, radiographers/technicians dealing
with CT and magnetic resonance imaging (MRI) scans,
and nursing aides detailing contrast extravasation, its
management and how to follow the emergency response
protocol. Detailed flowsheets were pasted on notice
boards in the CT console room, holding area and history
room for the ease of staff.

In the second prospective phase post-implementation of
the target standards, re-audit was done to assess
compliance through analysis of documentation and
medical records from patient files.

Data analysis was done using descriptive statistics for
qualitative and quantitative variables with the help of
Microsoft Excel 365 software.

Results

Of the 49 total cases, 26(53%) related to the first phase and
23(47%) to the second. The overall patient age ranged 14-
90 years. Of the 49 cases, 24(48.9%) were males and
25(51.02%) were female patients. In the first phase,
3(0.061%) cases each were reported in 2017 and 2018,
while 20(40.8%) cases were reported in 2019. Post-
implementation, there were 17(36.7%) cases in 2020 and
6(0.122%) till May 2021. In 2019, there were a total of
32396 CTs performed, and 20(0.061%) incidents of
contrast extravasations were reported compared to 32396
CTs and 17(0.052%) reported contrast extravasations.

Of the 49 contrast extravasation cases, 17(34.7%) had
dynamic CT, 18(36.7%) had CT angiographic studies and
14(28.6%) had single post-contrast venous studies. All
49(100%) patients were held under observation in the
department's holding area under the supervision of a
dedicated nursing aide. In the first phase, 18(69.2%)
patients received ice pack and limb elevation as the first
line of management, but in the second phase, all
23(100%) received it. In the first phase, data mentioned
3(11.5%) plastic surgery consultations, but the volume of
contrast media extravasation and the details of the
consultations were not mentioned. In the re-audit, data
mentioned 3(13%) plastic surgery consultations with
adequate details showing large volume extravasations
>30ml of contrast. In 1(2%) case, the patient had to
undergo suction and saline flush-out to counter
extravasation of 80ml volume. On follow-up no
complications were seen in the said patient. In the first
phase, 2(20%) of the 10 parameters cleared the 80% cut-
off mark; 'study performed' 25(96%) and 'limb assessment
by technician' 26(100%). In contrast, in the second phase,
only 2(20%) parameters failed to clear the cut-off mark;
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Table: Standard documentation as per Patient Care Report (RCR) and American
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[ PATIENT INCIDENT NO.
College of Radiology (ACR guidelines).>6 DATE
[ NAME
Documentation Parameters First Sftudy Second' Study :ﬁggémsa
Period Period REFERING PHYSICIAN
N=26 (%) N=23(%) MODALITY

STUDY

CANNULATON SITE ANTECUBITAL
Patient details 17(65%) 19(82%) % DORSUM HAND
Study performed 25(96%) 23(100%) J LOWER LIMB
Site of cannula/extravasation 7(26.9%) 18(78.3%) CJ CENTRAL LINE
Flow rate 4(15%) 23(100%) CONTRAST AGENT
Volume of contrast 5(19%) 15 (65.2%) CANNULA GAUGE
Reviewed by Radiology Resident/consultant 20(76%) 23(100%)
Limb assessment by Technician 26(100%) 23(100%) VAN RINDER
Limb assessment by Resident/ Consultant 1(3%) 23(100%) FLOW RATE
Management d.etalls 25(96.1%) 23(100%) IO GO
Discharge details 14(53.8%) 20(86.9%) EXTRAVASATED

EXAMINATION TO CJRADIOGRAPH [J LIMITED CT
site of cannula/extravasation' 18(78.3%) and 'volume of CONFIRJ\-:SA“ON

' EXTRAV.
contrast' 15(65%) (Table). SITE MARKED ON SKIN | [J YES No
Discussion SIGN / SYMPTOMS PAIN
SENSATION
The audit found a lot of discrepancies in documentation SKIN COLOUR
i ; P ; PULSES
a'nd patient management in the incident recoro! in the AN AGERIEST
first study period, which warrants a strong suspicion of
underreporting hugely based on the stigmata among CT
technicians that in the event of extravasation, they are to PLASTIC SURGERY CONSERVATIVE _ .
blame. There was lack of awareness regarding proper EERVENTION QEHER THEATMENT Cre)
documentation among the radiology residents as well. DISCHARGE
i ifiad i DOCUMENTATION ON | [] COMPLETE ] INCOMPLETE

These issues were addressed an.d founq to be rectlfleql in LA R iR
the re-audit, but there was still lag in documentation TECHNOLOGIST
regarding volume of contrast media injected and site of RESIDENT
cannulation/extravasation by technicians and residents RADIOLOGIST

both.

Extravasation of CT contrast media is an uncommon
occurrence with non-ionic low osmolar contrast media.8®
Contrast media that are concurrently being used in the
study site in order of decreasing frequency are iohexol
(Kopag 350, Omnipaque 350) and iopromide (Ultravist
370), which are low osmolar contrast media. The
frequency of contrast extravasations was 0.061% and
0.052% in 2019 and 2021, which is less than the rates
reported in earlier with the use of an automated power
injector (0.25-0.7%).1.2

Common complications resulting from extravasation of
contrast media include localised pain, skin induration,
oedema, necrosis or, rarely, compartment syndrome.10.11
Majority of mild to moderate cases can be treated
conservatively by icing the affected area and elevating
the limb.12 There is, however, no data supporting the
efficacy of icing over warm compress, and both may serve
the same purpose of alleviating the limb swelling by the
former due to pain relief and increasing the blood
circulation by the latter with improved absorption of
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Figure-2: Contrast extravasation proforma to be filled in for every incident.

extravasation.'3 Only patients with large-volume contrast
extravasation may benefit from a plastic surgery
intervention. The indications for specialist intervention
are increasing pain, numbness, change in skin colour
surrounding the site of extravasation in the involved limb,
or compartment syndrome.#514 Only few patients
required plastic surgery consultation in the current
patient cohort, with the majority having been managed
conservatively, and only one patient was treated with
saline flush-out.’> This is consistent with literature
review.269.16

There were a lot of discrepancies and missing data in the
first-phase audit regarding contrast extravasations, but in
the second phase 100% compliance with most of the set
standards was noted. There was still <80% compliance
reported in documenting the exact contrast volume, seen
in earlier months of 2020, which is probably attributed
partly to the fact that emergency response to contrast
extravasation was new to some of the technical stuff and
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residents which took them time to properly adopt it and
learn the details of documentation since it is an
infrequent occurrence. The second parameter with lag in
compliance percentage was documentation of the site of
extravasation, a pure human error, as it was documented
accurately in 18 (78.2%) cases.

The limitations of the current study are that the findings
are entirely dependent on the documentation, as there
was no other way to confirm or refute these. Also, the
study is unable to accurately state whether all these
preventative measures had actually reduced the rate of
contrast extravasations or not. Additionally, there are no
records currently available to show in which patients the
vein finder was used for IV cannulation. This requires an
annual intra-department audit with the help of a
proforma-based survey that has been designed for the
department (Figure-2) to ensure that performance
benchmarks are met with consistency for quality
assurance as well as to reduce the causative factors.

Based on the current findings, a specialist review must be
obtained for any patient showing signs of limb
compromise, especially in large-volume >30ml
extravasation. The rest of the cases can be managed
conservatively and sent home with clear instructions
regarding when to consult emergency services.

Conclusion

Curtailing the risk of contrast media-related reactions,
including extravasation, following post-contrast injection
in a patient undergoing CT scan is a key element of clinical
risk management and assessment in radiology
departments. Lack of early identification and appropriate
management, especially in cases of large-volume
extravasation, may result in significant morbidity and
permanent damage to the patient. Hence, setting up
predefined departmental policy and guidelines are
imperative to safeguard patient care and reputation of
the department.

Disclaimer: None.
Conflict of Interest: None.

Source of Funding: None.

References

10.

11.

12.

13.

14.

15.

16.

1607

Miles SG, Rasmussen JF, Litwiller T, Osik A. Safe use of an
intravenous power injector for CT: experience and protocol.
Radiology. 1990; 176:69-70.

Wang CL, Cohan RH, Ellis JH, Adusumilli S, Dunnick NR. Frequency,
management, and outcome of extravasation of nonionic
iodinated contrast medium in 69657 intravenous injections.
Radiology. 2007; 243:80-7.

Connor SE, Banerjee AK, Dawkins DM. Intravenous contrast media:
are they being administered safely in radiology departments? Br J
Radiol. 1997; 70:1104-8.

Bellin MF, Jakobsen JA, Tomassin |, Thomsen HS, Morcos SK.
Contrast medium extravasation injury: guidelines for prevention
and management. Eur Radiol. 2002; 12:2807-12.

American college of radiology ACR manual on contrast media:
2021.[Online]. [Cited 2021 June 9]. Available from:
URL:https://www.acr.org/-/media/ACR/Files/Clinical-
Resources/Contrast_Media.pdf.

Stefan Lazic. Contrast extravasations in CT. [Online] [Cited 2021
June 9]. Available from: URL:https://www.rcr.ac.uk/audit/contrast-
extravasation-ct.

Varela C, Sepulveda P, Prieto J, Pavanati S. Extravasacion de
medios de contrasteintravenosos: Lo que todoradidlogo debe
saber. Rev Chil Radiol. 2015; 21: 151-7.

Schaverien MV, Evison D, McCulley SJ. Management of large
volume CT contrast medium extravasation injury: technical
refinement and literature review. J Plas Reconstr Aesthet Surg.
2008; 61:562-5.

Amiras D, Karunanithy N, Williamson R, Colquhoun I. Audit to
improve management of contrast extravasation.[Online] [Cited
2021 August 301. Available from: URL:
https://dx.doi.org/10.1594/ecr2010/C-0271.

Loving V, Johnston B, Valencia E, Dupras S, Blackhurst K, Rush J, et
al. Call for help! The importance of role delineation in a
standardized contrast media emergency response protocol. Curr
Probl Diagn Radiol. 2019; 48:111-3.

Teo M, Ong C, Ying A, Hng M. Extravasation of Contrast Medium
during CT Scanning-Tracking and Reduction of Rate of
Extravasation. [Online] [Cited 2021 August 30]. Available from:
URL: https://dx.doi.org/10.1594/ecr2015/C-0072.

Sistrom CL, Gay SB, Peffley L. Extravasation of iopamidol and
iohexol during contrast-enhanced CT: report of 28 cases.
Radiology. 1991; 180:707-10.

Sbitany H, Koltz PF, Mays C, Girotto JA, Langstein HN. CT contrast
extravasation in the upper extremity: strategies for management.
Int J Surg. 2010; 8:384-6.

Tolsma HMT, Yucha CB, Tompkins J, Robson L, Szeverenyi N. Effect
of warm and cold applications on the resolution of IV infiltrations.
Res Nurs Health. 1993; 16:171-8.

Sum W, Ridley LJ. Recognition and management of contrast
media extravasation. Australas Radiol. 2006; 50:549-52.
Wienbeck S, Fischbach R, Kloska SP, Seidensticker P, Osada N,
Heindel W, et al. Prospective study of access site complications of
automated contrast injection with peripheral venous access in
MDCT. AJR Am J Roentgen. 2010; 195:825-9.

J Pak Med Assoc

Open Access





