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Case report

Mycotic aneurysm of the distal radial artery after

cardiac catheterisation

Audrey B Nguyen, Micaela Rosser, Scott L Hansen

SUMMARY

A mycotic aneurysm of the distal radial artery

following access for cardiac catheterisation is a rare
complication that has not been described in the
literature. We present the case of an 84-year-old man
who developed bacteraemia and cellulitis over his left
first dorsal webspace 2 days after undergoing cardiac
catheterisation through the distal radial artery at the
anatomic snuffbox. Ultrasound scanning and CT imaging
were concerning for a possible pseudoaneurysm at

that location. Once we confirmed that the patient had
adequate flow through his hand with angiography and
an Allen’s test, we explored his left hand and found

a mycotic aneurysm of the distal radial artery with
surrounding frank purulence. We resected the aneurysm
and ligated the artery. Pathology confirmed that this was
a mycotic aneurysm. The patient quickly recovered from
his infection after this definitive treatment.

BACKGROUND

Infected distal radial artery pseudoaneurysms or
aneurysms following radial artery access for arte-
rial monitoring or cardiac catheterisation are

Cellulitis and fluctuance of the left hand, first
dorsal webspace with visible puncture site.

Figure 1

Figure 2 CT angiogram of the left hand of the
outpouching of the distal radial artery. (A) Axial image of
the neck (red arrow); (B) axial image of the outpouching
(red arrow) and (C) coronal image of the neck and
outpouching (red arrow).

exceedingly rare, and the literature is sparse on this
topic. The exact prevalence of infected pseudoan-
eurysms or mycotic aneurysms of the radial artery
is unknown. However, the rate of radial artery
pseudoaneurysm at the level of the wrist after radial
artery cardiac catheterisation ranges from 0.03% to
0.009%."'* When radial artery pseudoaneurysms do
occur, they are often associated with Staphylococcus
aureus bacteraemia.®> Although this phenomenon is
rare, infected pseudoaneurysms or aneurysms of the
radial artery can lead to potentially life-threatening
or limb-threatening complications.

We report the case of an 84-year-old man who
presented with left dorsal hand cellulitis and
methicillin-resistant Staphylococcus aureus (MRSA)
bacteraemia 2 days after undergoing cardiac cath-
eterisation and percutaneous intervention (PCI)
of the right coronary artery with balloon angio-
plasty and stenting through the left distal radial
artery. Imaging studies demonstrated a concerning
outpouching of the distal radial artery at the site of
catheterisation.

CASE PRESENTATION

The patient is an 84-year-old, right-hand domi-
nant man with a complex medical history including
coronary artery disease with prior coronary artery
bypass and prior stents on clopidogrel, heart failure
with reduced ejection fraction, atrial fibrillation
on apixaban and poorly controlled type II diabetes
who underwent cardiac catheterisation and PCI
with balloon angioplasty and stenting of his right
coronary artery at the San Francisco Veterans
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Affairs Medical Center. The cardiologists accessed his left distal
radial artery, at the level of the anatomic snuffbox, using a 6F
sheath using sterile technique. After the catheter was removed,
a pressure band was applied to the distal radial arteriotomy site
for 2 hours for haemostasis. After the procedure, he resumed
his usual dosing of clopidogrel and apixaban. There were no
complications during the procedure, and he was kept in the
hospital overnight for observation and subsequently discharged
home in good condition.

One day after discharge, he re-presented with left-hand
cellulitis, fevers, leukocytosis (19.5 K/mm?®) and MRSA bacte-
raemia. He was initially treated with intravenous vancomycin.
An ultrasound scan of his left hand showed a distal radial artery
outpouching measuring 2 mmx3 mm with a 1 mm neck, which
was suggestive of a pseudoanuerysm. This was initially managed
with compression of the artery. Additional work-up included
echocardiography which ruled out endocarditis. The plastic and
reconstructive surgery team was consulted for management of
this complicated hand cellulitis. He was noted to have signifi-
cant oedema, erythema and a pulsatile mass around the radial
artery access point on the dorsum of his first webspace. He was
able to move all fingers but had significant tenderness, especially
with thumb movement and palpation. On hospital day 3, he
had increasing pain and swelling on the dorsum of his left hand
with a worsening leukocytosis of 21.2 K/mm?® despite antibiotic
therapy. Additionally, he was febrile to 102.7°F and developed a
new oxygen requirement. His examination was notable for fluc-
tuance on the dorsum of his hand around the radial artery access
site, worsened erythema and exquisite tenderness to palpation
(figure 1). The plastic surgery team performed a bedside incision
and drainage under ultrasound guidance which yielded purulent
fluid.

Over the course of the next 36 hours, the patient’s objective
data improved with resolution of his oxygen requirement, leuko-
cytosis and fevers. However, tenderness, erythema and oedema at
the prior abscess site persisted. A CT angiogram of the left upper
extremity was performed to evaluate for deeper fluid collections
and the state of the presumed distal radial artery pseudoaneu-
rysm, which had not changed in size (figure 2). Although there
was no discreet fluid collection, he did have oedema and inflam-
mation of the first dorsal interosseus muscle. He was taken to the
operating room for exploration of his left hand.

TREATMENT

A preoperative Allen’s test was reassuring for collateral flow to
all fingers from the ulnar artery. However, a left upper extremity
angiogram was still performed prior to the exploration to ensure
that the index finger and thumb would maintain perfusion if the
distal radial artery was ligated and the pseudoanuerysm excised.
If perfusion to the thumb and index finger could not be main-
tained, then the angiogram could also identify possible distal
targets for a bypass. The vascular surgery team performed a left
upper extremity angiogram which showed a dilation of the distal
radial artery right before entering the deep palmar arch as well
as a distal target for possible bypass as it branched into the first
and second dorsal metacarpal arteries (figure 3). Additionally,
an Allen’s test was performed by occluding the radial artery and
assessing the flow through the deep palmar arch and hand via the
ulnar artery, which confirmed adequate perfusion to the index
finger and thumb (figure 4). Once collateral flow was confirmed,
the hand was explored under regional anaesthesia. An extended
incision was made over the dorsum of the first webspace where
a large amount of purulent fluid was expressed from a pocket

Figure 3 Left-hand angiogram with an arrow marking a dilation of
the distal radial artery at the level of the anatomic snuffbox.

deep within that space. On further dissection, we encountered
the distal radial artery which had a true aneurysmal dilation
(figure 5). The dilated portion of the artery was filled with puru-
lent fluid and there was a pocket of purulence surrounding the
aneurysms and within the interosseus muscle. The aneurysm was
ligated proximally and distally using 3-0 silk ties and excised.
His index finger and thumb maintained perfusion. The wound
was washed with 6 L of normal saline. Once haemostasis was
obtained, the wounds were packed with gauze and wrapped in
a gauze roll. He was transferred to the ward in stable condition.

Figure 4 Left-hand angiogram during Allen’s test where the radial
artery is occluded. Adequate flow through the ulnar artery and deep
palmar arch to the thumb and index fingers is shown.
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Figure 5 Intraoperative photograph of the exploration showing the
mycotic aneurysm of the left distal radial artery.

OUTCOME AND FOLLOW-UP

On postoperative day 1, he had decreased erythema, oedema
and pain in his left hand. Over the course of the next 3 days,
this continued to improve until he had complete resolution of
the cellulitis over the dorsum of his left hand (figure 6). Final
tissue pathology showed a mycotic aneurysm of the distal radial
artery. Tissue culture from the aneurysm was positive for MRSA
sensitive to vancomycin. He was discharged from the hospital on
postoperative day 5 on a 4-week course of intravenous vanco-
mycin for his MRSA bacteraemia and wound packing for two
times per day. The patient was evaluated in clinic 2 weeks after

Figure 6 Postoperative photograph after resolution of the infection.

discharge and the hand was healing as expected by secondary
intention.

DISCUSSION

We present the management of an 84-year-old man who devel-
oped a left-hand infection and MRSA bacteraemia following left
distal radial artery catheterisation with imaging studies showing
an outpouching of the artery concerning for a pseudoanuerysm.
The patient was initially managed conservatively. The infection
failed to resolve, and he was taken to the operating room for
exploration and had a mycotic aneurysm of the distal radial
artery which was excised. The distal radial artery was ligated
after confirmation of collateral flow through the deep palmar
arch via the ulnar artery with a left upper extremity angiogram.
This is the first case report of the management of a distal radial
artery mycotic aneurysm following a newer cardiac catheterisa-
tion technique.

Aneurysms and pseudoaneurysms differ fundamentally in their
composition. Although an aneurysm is a dilation of the arterial
wall including all three layers (tunica intima, media and adven-
titia), pseudoaneurysms are outpouchings of the artery that are
contained with scar and fibrous tissue.* Pseudoaneurysms and
aneurysms of the upper extremity are rare and almost always
arise secondary to trauma or iatrogenic causes. Pseudoaneurysm
formation after radial artery cannulation has been well-described
and is a known complication of radial artery cannulation.*’

The use of distal transradial access (DRA) at the anatomic
snuffbox for cardiac catheterisation procedures has been growing
in popularity. This approach has the advantages of decreased time
to haemostasis, theoretical reduced risk of hand ischaemia and
avoids the risk of bleeding associated with femoral approaches.®
In this particular case, DRA was used because the patient was on
apixaban for atrial fibrillation and clopidogrel for his coronary
artery disease and this approach has a decreased risk of bleeding.
Complications and puncture site outcomes following DRA are
limited due to its novelty.® A partial occlusion rate of 1% and
an arteriovenous fistula rate of 0.5% of the distal radial artery
have been reported.® One large series (n=10 324) reported one
non-infected radial artery pseudoaneurysm (<0.009%), which
required surgical repair, though no further surgical details or
techniques were given.” There have been no prior reports of
the diagnosis and treatment of a mycotic aneurysm of the distal
radial artery at the anatomic snuffbox due to the DRA approach.
As this approach continues to gain popularity, cardiologists and
hand surgeons should be aware of its sequelae, even if rare.

The term mycotic aneurysm was first coined by Sir William
Osler in 1885 when describing a patient with endocarditis
and refers to an aneurysm that forms due to an infection.” In
general, mycotic aneurysms are caused by bacterial invasion into
the blood vessel wall and are more common in patients with
diabetes, AIDS, malnutrition, cirrhosis or a pre-existing arterial
luminal defect.® In the upper extremity, mycotic aneurysms most
commonly arise in the brachial artery secondary to intravenous
drug abuse (IVDA). Catheterisation procedures or prosthetic
valve endocarditis are other common inciting factors. Infections
of the radial artery are most commonly secondary to arterial line
placements. Overall, bacterial endocarditis is the most common
source for mycotic aneurysms, although arterial trauma is usually
the cause.” S. aureus is the most commonly isolated organism;'’
however, microorganisms are only recovered from approxi-
mately 25% of cases.’ In this particular case, we postulate that
the MRSA bacteria was introduced into the bloodstream at the
time of DRA in a patient who was at high-risk for developing
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an infection given his comorbid conditions. The aneurysm likely
developed due to iatrogenic trauma to the distal radial artery
during catheterisation.

The clinical features of mycotic aneurysms depend on the
duration of infection, patient comorbidities and anatomic loca-
tion. At least one sign of systemic infection is normally present,
including fever, elevated erythrocyte sedimentation rate, leuko-
cytosis or fulminant sepsis. Localised pain or a pulsatile mass
may be present. Mycotic aneurysms in superficial locations, such
as the radial artery, may be easily misdiagnosed as abscesses or
cellulitis given the common association of soft tissue infection
overlying the infected vessel.'! The patient history of recent
invasive procedure or IVDA may help increase the index of suspi-
cion, but the generalised non-specific symptoms usually require
imaging to assist in the diagnosis.'* "> Doppler sonography may
diagnose an aneurysm of a peripheral artery, but cannot distin-
guish between infected and non-infected aneurysms.'* Periph-
eral mycotic aneurysms are best evaluated with CT or magnetic
resonance angiograms.'* The treatment of mycotic aneurysms
requires removal of infected tissue which involves surgical resec-
tion of the mycotic aneurysm and ligation or reconstruction of
the artery with an autogenous graft.’ '° If left untreated, these

Learning points

» Mycotic aneurysms of the distal radial artery following access
for cardiac catheterisation are a rare complication that has
not been described in the literature.

» This complication should be suspected in patients with
comorbid conditions including poorly controlled type I
diabetes who have persistent signs of infection despite
antibiotic therapy and drainage of any superficial abscesses
who have concerning findings for pseudoaneurysm or
aneurysm on imaging.

» Because the mycotic aneurysm can cause persistent infection
and methicillin-resistant Staphylococcus aureus bacteraemia,
surgical resection with distal radial artery ligation (after
confirmation of distal flow) is necessary.

aneurysms can lead to rupture, septic embolisation or fulminant
sepsis.’

Contributors All authors participated in the clinical care and surgery for

this patient. The senior author, SLH, was the senior surgeon for this case. The
corresponding and first author, ABN, organised the paper, collected the consent and
photographs, performed the literature search and drafted and revised the paper.
Second author, MR, also contributed to the literature search, drafting and revising
the paper.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Obtained.
Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES

1 Eichhéfer J, Horlick E, Ivanov J, et al. Decreased complication rates using the
transradial compared to the Transfemoral approach in percutaneous coronary
intervention in the era of routine stenting and glycoprotein platelet llb/llla inhibitor
use: a large single-center experience. Am Heart J 2008;156:864—70.

2 Tatli E, Buturak A, Cakar A, et al. Unusual vascular complications associated with
Transradial coronary procedures among 10,324 patients: case based experience and
treatment options. J Interv Cardiol 2015;28:305-12.

3 Falk PS, Scuderi PE, Sherertz R), et al. Infected radial artery pseudoaneurysms
occurring after percutaneous cannulation. Chest 1992;101:490-5.

4 Smith JW. True aneurysms of traumatic origin in the palm. Am J Surg 1962;104:7-13.

5 Esposito G, Marone EM, De Dominicis D, et al. Hand and wrist arterial aneurysms. Ann
Vasc Surg 2006;20:512-7.

6 Aoi S, Htun WW, Freeo S, et al. Distal transradial artery access in the anatomical
snuffbox for coronary angiography as an alternative access site for faster hemostasis.
Catheter Cardiovasc Interv 2019;94:651-7.

7 Osler W. The Gulstonian lectures, on malignant endocarditis. Br Med J
1885;1:467-70.

8 Kim Y-W. Infected aneurysm: current management. Ann Vasc Dis 2010;3:7-15.

9 Leon LR, Psalms SB, Labropoulos N, et a/. Infected upper extremity aneurysms: a
review. Eur J Vasc Endovasc Surg 2008;35:320-31.

10 Salzler GG, Long B, Avgerinos ED, et al. Contemporary results of surgical management
of peripheral mycotic aneurysms. Ann Vasc Surg 2018;53:86-91.

11 Johnson JR, Ledgerwood AM, Lucas CE. Mycotic aneurysm. new concepts in therapy.
Arch Surg 1983;118:577-82.

12 Deipolyi AR, Rho J, Khademhosseini A, et al. Diagnosis and management of mycotic
aneurysms. Clin Imaging 2016,40:256—62.

13 Yamamoto Y, Kudo T, Igari K, et al. Radial artery aneurysm in the anatomical snuff box:
a case report and literature review. Int J Surg Case Rep 2016;27:44-7.

14 Lee W-K, Mossop PJ, Little AF, et a/. Infected (mycotic) aneurysms: spectrum of
imaging appearances and management. Radiographics 2008;28:1853-68.

Copyright 2021 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit

https://www.bmj.com/company/products-services/rights-and-licensing/permissions/

BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:

» Submit as many cases as you like

» Enjoy fast sympathetic peer review and rapid publication of accepted articles
» Access all the published articles

» Re-use any of the published material for personal use and teaching without further permission

Customer Service

If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.

Visit casereports.bmj.com for more articles like this and to become a Fellow

Nguyen AB, et al. BMJ Case Rep 2021;14:¢241506. doi:10.1136/bcr-2020-241506


http://dx.doi.org/10.1016/j.ahj.2008.06.044
http://dx.doi.org/10.1111/joic.12206
http://dx.doi.org/10.1378/chest.101.2.490
http://dx.doi.org/10.1016/0002-9610(62)90287-8
http://dx.doi.org/10.1007/s10016-006-9045-8
http://dx.doi.org/10.1007/s10016-006-9045-8
http://dx.doi.org/10.1002/ccd.28155
http://dx.doi.org/10.1136/bmj.1.1262.467
http://dx.doi.org/10.3400/avd.cr09015
http://dx.doi.org/10.1016/j.ejvs.2007.10.014
http://dx.doi.org/10.1016/j.avsg.2018.04.019
http://dx.doi.org/10.1001/archsurg.1983.01390050053010
http://dx.doi.org/10.1016/j.clinimag.2015.11.011
http://dx.doi.org/10.1016/j.ijscr.2016.08.015
http://dx.doi.org/10.1148/rg.287085054

	Mycotic aneurysm of the distal radial artery after cardiac catheterisation
	Summary
	Background
	Case presentation
	Treatment
	Outcome and follow-up
	Discussion
	References




