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While aneurysm and pseudoaneurysm are common complications
to arteriovenous (AV) fistula, the development of aneurysm from
the stump of a ligated AV fistula is unusual. The involvement of ra-
dial artery after AV fistula ligation is an extremely rare entity with
only two cases reported in the literature. In this report, we de-
scribe a 40-year-old kidney transplant patient who presented with
a radial artery aneurysm after radiocephalic fistula ligation which
was managed by the plastic surgery team using autologous vein

Management graft reconstruction, and we compare our case to the two cases de-
Pathogenesis scribed in the literature in the presentations, timelines, and man-
agement options.
© 2022 The Authors. Published by Elsevier Ltd on behalf of British
Association of Plastic, Reconstructive and Aesthetic Surgeons.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)
Introduction

Arteriovenous (AV) fistula is the gold standard vascular access for hemodialysis. The ligation of
the AV fistula is recommended after transplantation to avoid local complications, such as hemor-
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rhage, aneurysm, pseudoaneurysm, infection, thrombosis, and neuropathy, and systematic complica-
tions, such as steal syndrome, cardiac failure, and pulmonary hypertension.! While aneurysm and
pseudoaneurysm are common complications to AV fistula, the development of aneurysm from the
stump of a ligated AV fistula is a rare entity. Several case reports have been published describing this
entity in the brachial artery.'->

Aneurysm is defined as 50% increase in the diameter of a vessel. The mean radial artery diameter
in the Western population is 3.67 + 0.8 mm.® The incidence of non-traumatic true radial artery is rare
with only 9 cases reported in the literature.” Secondary aneurysm is commonly caused by iatrogenic,
traumatic, and infection.®-”

In this case report, we highlight a true radial artery aneurysm arising following radiocephalic fis-
tula ligation to the plastic surgeon’s community and summarize the various presentations, timelines,
investigations, and management options available in dealing with similar cases.

Case Presentation

A 40-year-old gentleman presented to the vascular surgery clinic with a swelling over the palmar
aspect of the left wrist. He reported the swelling has been there for three months and has been in-
creasing in size causing him discomfort and cold intolerance in the left wrist. He had a history of
end-stage kidney disease secondary to malignant hypertension. Ten years prior he had a radiocephalic
fistula formation for hemodialysis. He then received a deceased kidney transplant five years later.
The fistula was then surgically ligated six years after the transplant to avoid AV fistula complications.
His medications include steroid (prednisolone 5 mg/day), tacrolimus (Prograf 10 mg/day), mycophe-
nolate (Mycolate 250 mg/day), co-trimoxazole 480 mg/day, valganciclovir 450 mg/day, omeprazole 40
mg/day, amlodipine 5 mg/day, and ramipril 10 mg/day, in addition to calcium supplements.

On examination, the patient was hemodynamically stable. There was a pulsatile, non-tender lump
of 4 x 3 cm in size, with normal overlying skin. The radial artery and ulnar artery were palpable. The
left hand was cooler compared to the right hand. There was no neuromotor or neurosensory deficit
(Fig. 1). Laboratory test results included hemoglobin 13.2 gm/dl, white cell count 6.14 10"9/L, Na 142
mmol/L, K 4.5 mmol/L, Urea 8.3 mmol/L, creatinine 165 umol/L, and tacrolimus level 6.8 ng/mL. He
underwent a duplex ultrasound, which demonstrated an aneurysm of the radial artery with signs
of turbulent blood flow represented in the radiological ying/yang signs and a thrombus within the
aneurysm. He further had a computed tomography (CT) angiogram to confirm the patency of the
palmar arch. This the ulnar arch was patent; however, there was a poor perfusion of the thumb and
radial side of the index (Fig. 2).

To manage this patient, an excision of the aneurysm was performed after clapping the radial artery.
The tissue was sent to histology laboratory. A vein graft was harvested from the left great saphenous
vein (GSV) from below the knee to match the size of the radial artery. A microscopic anastomosis
was performed using 8/0 prolene between the two ends of the radial artery and the vein graft after
reversing the vein to dysfunction the venous valves. Blood flow was noted with adequate tension.
Primary closure was performed for the overlying skin. The forearm was placed in splint for 10 days
to prevent disruption to the anastomosis. The postoperative course was uneventful. The patient was
discharged home on day 1. He was reviewed in the outpatient clinic with optimal outcomes (Fig. 3).
Histological examination demonstrated intact vessel walls consistent with a true aneurysm (Fig. 4).

Discussion

The published reports that describe aneurysms after AV ligation are sparse. A systematic review
by Kordzadeh et al. identified 12 articles with 23 case reports of aneurysm developing after ligation;
however, only one case reported the involvement of the radial artery.” On further reviewing the orig-
inal case by Marzelle et al., a radial artery aneurysm was reported in 33-year-old-man arising from a
ligated radiocephalic fistula, which was initially presented with pain and swelling. The median time
between the ligation of the AV fistula and the development of the aneurysm was 120 months af-
ter ligations and was managed with polytetrafluoroethylene (PTFE) bypass.® Another case report by
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Fig. 1. Preoperative image showing a 4x4 cm swelling at the volar aspect of the left wrist.

Fig. 2. CT angiogram showing an aneurysmal dilatation of the radial artery and poor perfusion of the radial palmar arch with
intact ulnar palmar arch.

Malbecq et al. reported that the aneurysmal degeneration of the radial artery after ligation in a 55-
year-old man presented with millimetric blue lesion on fingers. The median time between surgical
ligation of AVF to diagnosis of arterial aneurysm was 70 months, and the aneurysm was managed
medically with antiplatelet and anticoagulant therapy due to the anatomical variation of the palmar
arch.’
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Fig. 3. Postoperative image after the surgical excision of the aneurysm.

Organising

Arterial Wall Thrombus

4

Fig. 4. Histopathological features of the resected aneurysm. Hematoxylin and eosin (H&E) stain showing aneurysm with intact
vessel wall and an organizing thrombus filling the vascular lumen.

It was evident that pain and swelling are the most commonly reported presentations of arterial
aneurysms arising from AV fistula stump; however, it can also present with coldness, tingling, and/or
rupture.?->-8 Additionally, it was reported that median time between surgical ligation of AVF to diag-
nosis of arterial aneurysm ranged 6-280 months.” In our case, it was 18 months from surgical ligation.

The reasons of AV fistula aneurysm after ligations are believed to stem from the pathophysiolog-
ical changes that happen in the vessel wall after the creation of AV fistula, resulting in an increased
in the shear forces and the activation of the free oxygen radicals which can enzymatically degrade
collagen IV and V.* We appreciate that the fistula developed 18 months after ligation, and thus this
can be due to other factors such as the long-term use of corticosteroid and weakening impact this
has on the remodelling process in the vessel wall due to the activation of the proinflammatory cy-
tokines. Additionally, the steroid is linked to the development of the aortic aneurysm, and it is not
a surprise that it may also causes aneurysms in other vessels. Other factors include the formation
of a luminal thrombus which could be idiopathic or iatrogenic (previous dialysis or ligation surgery),
long-term dialysis, and smoking, which lead to inflammation, medial wall thinning, and elastic tissue
disassembly.* Despite these predisposing factors, the reasons in our case remain unclear.
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A wide range of diagnostic modalities is used, but duplex is considered the first modality of choice
complimented by CT angiogram to visualize distal run-off. Other modalities have been described in
some cases such as MRI to assist in surgical planning.%->-8

Management options vary according to the presenting symptoms, site, size, and type of aneurysm.
In most published cases, brachial artery aneurysm has been widely managed by surgical interven-
tion by aneurysmectomy and arterial reconstruction using a synthetic or autologous venous graft.!~*
Studies suggest that repair with autologous vein graft, such as the GSV interposition or brachial vein
interposition, provides superior patency compared to the PTFE bypass and composite grafting.> Inter-
estingly, the management of this type of aneurysms with endovascular intervention has not yet been
reported in any of the reported cases.

In conclusion, the aneurysmal dilation of the radial artery after AV fistula surgical ligation remains
a very rare entity. It can present over a broad timeline from the time of fistula ligation. The most
common presentation is a painful swelling. It is most commonly diagnosed with duplex scanning.
The management options depend on multiple factors. Autologous venous interposition is preferred
due to the high patency rate. Our case is the first case to highlight the use of the autologous vein
graft in managing radial artery aneurysm arising from a ligated AV fistula.
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