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1 | INTRODUCTION
Since the discovery of cardiac catheterization, huge
improvement has been noticed regarding the mortal-
ity, hospital stay, and discharge in many cardiac condi-
tions." Although many access sites can be used for the
application of catheterization, access through the radial
artery became the most preferred site until now. Such
observation stems from the lower risk of complications
such as bleeding, morbidity, mortality, and hospital
length of stay.?

Many complications arose from the transradial (TR) ac-
cess such as radial artery occlusion, spasm, perforation, ar-
teriovenous fistula, granuloma, bleeding, pseudoaneurysm,

Key Clinical Message

This is a case of 83years old male who had radial artery pseudoaneurysm after
cardiac catheterization. The diagnosis was through Doppler ultrasound and the
patient was treated with thrombin injection and reported good outcomes. The
literature also included 41 cases of pseudoaneurysm after catheterization. The
mean age of patients was 68.5years with a male prevalence of 49%. Onset of pseu-
doaneurysm ranged from Odays (directly after the catheterization) to 150days
with a median of 5days. The treatment of patients was mainly surgical (19 cases)
followed by compression (either manual or TR band) (12 cases), thrombin in-
jection (four cases), compression then surgery (three cases), compression then
thrombin injection (one case), percutaneous endovascular repair using a covered
stent (one case) and not reported in one case. All cases recovered well.

cardiac catheterization, postcardiac intervention, radial artery pseudoaneurysm, thrombin

neurological injury, and compartment syndrome.* The risk
of pseudoaneurysm after the TR access seems to be low and
estimated to be less than 1%.** The increasing number of
puncture attempts, patients with high bleeding tendency,
inadequate compression after catheterization, and the use
of large sized sheath are reported to be risk factors for pseu-
doaneurysm development.® Pain and swelling along with
the radial access site are considered the one of the mani-
festations of pseudoaneurysm which later confirmed by
Doppler ultrasound examination.”®

Herein, this report indicated our experience with one
case of pseudoaneurysm development after cardiac cath-
eterization in accordance with a literature review of the
existed case reports.
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2 | CASE HISTORY

An 83-years-old-male, who is known to have hyperten-
sion, hyperlipidemia, benign prostatic hypertrophy, and
severe aortic stenosis awaiting trans-catheter aortic valve
implantation (TAVI), came to our hospital for elective
coronary angiogram as a part of pre TAVI assessment.
The examination was normal regarding: temperature,
heart rate, blood pressure, peripheral oxygen saturation,
and neurological examination. Respiratory examination
demonstrated minimal bibasilar crackles heard bilater-
ally. Cardiovascular examination showed normal 1st
and 2nd heart sounds, S4 gallop, crescendo-decrescendo
harsh systolic ejection murmur heard at the right 2nd in-
tercostal space radiating to the carotids bilaterally, and
minimal pitting lower limb edema. All the laboratory
data were normal including complete blood picture, renal
and liver function tests and troponin levels; except for a
high Pro-BNP value (1161.0 pg/mL). The patient was also
negative for human immunodefieincy virus and hepatitis
C and B viruses.

After the injection lidocaine 1% local anesthesia and
the intravenous injection of 5000 unit heparin, a 6Fr
sheath was placed in the right radial artery using modi-
fied Salinger technique. Selective coronary arteriography
was then performed using a 5Fr JR4 diagnostic catheter to
engage the right coronary artery and 5Fr JL3.5 diagnostic
catheter to engage the left coronary artery. Right and left
coronary angiographies were performed in multiple views
by hand injections of contrast. Following the procedure,
the sheath was removed and hemostasis was achieved by
using TR Band at 10cc of air.

Two days post angiography the patient was presented
to our hospital complaining from small bulge in the wrist
associated with pain.

3 | METHODS

Local hand examination showed a right wrist swelling
associated with redness and pain, intact pulses with no
coldness or paresthesia. Sonography indicated an oval
heterogeneous structure in the right lateral wrist meas-
uring 3.31 x1.58cm, demonstrated swirling flow of PS of
83cm/s as evident by different color signal within the le-
sion (yin yang sign) in Doppler US with a narrow neck
measuring 0.15cm communicates with the distal radial
artery (Figure 1). The findings were consistent with par-
tially thrombosed pseudoaneurysm arising from the distal
radial artery. Using ultrasound guidance, sterile technique
and local anesthetic, a 25-gauge needle was advanced into
the right radial artery pseudoaneurysm, targeting the an-
terior portion, 0.2mL of 1000units of thrombin mixed
with normal saline was injected.

4 | CONCLUSION AND RESULTS
Post injection imaging showed no color flow of the pseu-
doaneurysm. The patient was discharged and followed for
1 month with no apparent complications.

5 | DISCUSSION

A literature search was performed in five databases
until 28th July 2023: Virtual Health Library (59),

RIGHT WRIST LATERAL

FIGURE 1 Yin-Yang sign of pseudoaneurysm.
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FIGURE 2 PRISMA flow diagram.
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PubMed (54), Google Scholar (467), Web of Science
(43) and Scopus (63). The following keywords were
used for the search: “radial artery pseudoaneurysm,”
“post catheterization” “post cardiac catheter” “post
percutaneous coronary intervention” “post PCI” “post
coronary intervention” “catheterization” “catheter.”
Any case report that reported pseudoaneurysm of the
radial artery following catheterization was included.
Exclusion criteria: reviews, abstract only articles and
nonrelevant articles were excluded. The literature in-
cluded 41 patients from 32 case reports (Figure 2 and
Table 1).%%73® The mean age of patients was 68.5years
with a male prevalence of 49%. Onset of pseudoaneu-
rysm ranged from 0 days (directly after the catheteriza-
tion) to 150 days with a median of 5 days. The treatment
of patients was mainly surgical (19 cases) followed by
compression (either manual or TR band) (12 cases),
thrombin injection (four cases), compression then
surgery (three cases), compression then thrombin in-
jection (one case), percutaneous endovascular repair
using a covered stent (one case) and not reported in
one case. All cases recovered well. This is the first re-
ported case in the Middle East region that developed
pseudoaneurysm after cardiac catheterization. Few
case reports had discussed the development of radial
artery pseudoaneurysm post cardiac catheterization in
the current literature. Most of the reported cases came
from high, upper, or lower middle income countries
which indicated a high quality of care towards patients
as well as performing more interventional procedure
compared to resource limited settings presented in
low income countries where surgery remains the main
therapeutic strategy.* Of the reported 41 patients from
the literature and by including our case report, pseu-
doaneurysm prevalence was equal in both males and
females. Such observation is crucial for health care
professional as vascular complications were reported
to be higher in females rather than males.*’

The onset of presentation of pseudoaneurysm is vari-
able among the existed case reports with a median of
5days from the 41 reports. In our case, the onset of devel-
opment was 2days post cardiac catheterization. The case
report of Cauchi et al, demonstrated that pseudoaneurysm
developed in a 45years old male directly after finishing
the procedure and presented with sharp pain.® However,
the onset may be delayed to reach 4 months post inter-
ventional cardiac procedure that was reported by Sharma
et al, in a 77years old female.* Interestingly, the 56 years
old male that was reported by Korabathina et al, had de-
veloped pseudoaneurysm after 5months of performing
cardiac stenting through the radial access.” Per se, follow
up of the patient for local complications in the access site

»

» o«
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is still of paramount interest by the clinicians as the vas-
cular complications may be presented months after the
intervention. For the best of our knowledge, such delay
should be under investigation in the future studies where
precipitating factors may play a role in pseudoaneurysm
presentation months after the procedure.”>** Carrying
a heavy object was a triggering factor for inducing pseu-
doaneurysm in a 32years old male after 2months of the
catheterization.”’ Though, detailed history taking could
solve the mystery of why pseudoaneurysm may develop
months after the catheterization.

Surgery was the main therapeutic strategy in treating
pseudoaneurysm in almost half of the reported cases.
This was followed by manual compression or TR band
compression as the second most common reported ther-
apy. However, few cases reported the use of thrombin
for treating such complications.**® Our patient was
successfully treated with thrombin injection and favor-
able outcome was achieved. Additionally, thrombin in-
jection was reported as a backup treatment after failing
of compression technique in the case report of Bauer
et al."”® The choice of choosing thrombin injection in the
treatment of pseudoaneurysm should be considered as
an alternative approach to the surgical technique. While
weighting the risks and benefits of applying this treat-
ment strategy should be used wisely by the treating phy-
sicians especially in patients with a high risk of bleeding
tendency.

In all the reported case reports, no patient had de-
veloped severe complications after pseudoaneurysm
treatment by different treatment strategies. Indeed, one
patient had suffered from paresthesia postsurgical treat-
ment.® And another patient had asymptomatic radial
occlusion after using compression technique as a treat-
ment strategy.’® This indicates the good outcomes of
pseudoaneurysm when treated with many therapeutic
techniques.

Pseudoaneurysm of the radial artery after the cardiac
catheter is considered a rare event. Curious follow up of
the patients especially those who reported local symp-
toms in the access site is recommended. Furthermore,
choosing the best technique for treating such event
should be wise according to the general health status of
each patient.
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