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Introduction and importance: Brachiocephalic fistula, an arteriovenous fistula approach for hemodialysis in
Chronic Kidney Disease patients, can cause various complications. Pseudoaneurysm in the venous end of the
arteriovenous fistula is one of those unusual presentations, and can lead to the failure of vascular access.

Case presentation: We present a case of a 38-year-old female with pseudoaneurysm in the venous end of the left
brachiocephalic fistula presenting as painless swelling for one month. Surgical management was done with
excision followed by aneurysmorrhaphy.

Clinical discussion: The repair is associated with risks of arteriovenous fistula failure, thromboembolism, bleeding
manifestation and graft rupture. Surgical correction should be done as early as possible with consideration of
size, location, and available resources.

Conclusion: Venous pseudoaneurysm in a brachiocephalic fistula is an unusual complication which requires

prompt surgical correction.

1. Introduction

Hemodialysis treatment using vascular access is the most commonly
used renal replacement therapy for patients with chronic kidney disease
[1]. Brachiocephalic fistula is one of the approaches to placement of
fistula for hemodialysis [1]. Venous pseudoaneurysm is a rare compli-
cation following arteriovenous fistula and is characterized by the for-
mation of extravascular hematoma following vessel wall defect due to
repeated needle puncture which can be diagnosed with help of Doppler
ultrasonography and computed tomography (CT) angiogram [2,3].
Pseudoaneurysm can occur due to any therapeutic or diagnostic vascular
intervention, intravenous drug use, vascular trauma and infections [4].

Here we report a case of a 38-year-old female with venous pseu-
doaneurysm of left brachiocephalic fistula who presented to our tertiary
care center and was treated with excision and aneurysmorrhaphy,
which, based on literature review, is being reported for the first time
from Nepal. This report highlights the identification and management of
venous pseudoaneurysm amidst financial constraints and limited re-
sources which is an emergent surgical problem. However, literatures on
venous pseudoaneurysm remain scarce to this date which warrants the
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need for higher studies to identify the risk factors, guide prevention
measures and ameliorate the management of this condition. The article
has been written in line with SCARE Guideline 2020 [5].

2. Presentation of case

A 38-year-old female presented to Dhulikhel hospital with painless
progressive swelling over the left upper arm for 1 month. She was a
known case of hypertension and bilateral kidney failure under dialysis
via brachiocephalic fistula with anastomosis in the cubital region for
three years. On local examination, a soft non-tender pulsatile mass of 3
x 3 cm was present over the medial aspect of the left upper arm (Fig. 1).
There were multiple marks due to repeated punctures during dialysis.

Preoperatively we did doppler ultrasonography which showed
aneurysm originating from cephalic vein. The brachial artery was
normal. The finding was consistent with the intraoperative picture. Thus
we labelled the case as venous pseudoaneurysm.

Her laboratory workup was unremarkable and within the normal
limits. However, serology revealed reactivity to HBsAg. Doppler ultra-
sonography revealed a pseudoaneurysm in the left arm of size 3 x 3 cm
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Fig. 1. Swelling of 3 x 3 cm over the medial aspect of the left upper arm.

arising from the cephalic vein with typical Ying Yang sign. The brachial
artery was normal.

Based on these findings, a diagnosis of brachiocephalic fistula with
pseudoaneurysm was made.

As the pseudoaneurysm led to difficulty in cannulation, the patient
was scheduled for surgical management by a team of experienced
vascular surgeons. She underwent surgery for excision of pseudoa-
neurysm and repair under brachial plexus block. An incision was made
of about 5 cm in the left cubital fossa. Brachial artery and cephalic vein
were identified. Operative findings revealed a pseudoaneurysm of size 3
x 3 cm arising from the cephalic vein which confirmed diagnosis made
by doppler ultrasonography. There was a rent of about 0.5 cm in the
cephalic vein. Excision of the pseudoaneurysm was done and the rent in
the cephalic vein was repaired. The residual cephalic vein was left in
situ. However, during the postoperative period, thrombosis of the ce-
phalic vein was noted after which the fistula could not be used for
dialysis. A permanent catheter was kept for hemodialysis. No further
complications were noted and the patient was discharged on the fifth
postoperative day. The patient was then regularly followed up for 4
months with no new complaints (Figs. 2-4).

3. Discussion

Hemodialysis patients require a fistula to function as a circuit to aid
the kidney's function to filter blood. Though Arteriovenous fistula (AVF)
is the preferred approach for vascular access, however, these are linked
with frequent complications like thromboembolism, edema, cardiac
failure, aneurysm and pseudoaneurysm [6]. Pseudoaneurysm results
from a vessel wall defect which leads to persistent bqlood leaks forming
extravascular hematoma without endothelial lining [7,8]. It is a rare
complication which has an incidence of 0.05 % to 0.5 % in all diagnostic
and therapeutic puncture operations [9].

It is rarer in the venous system because it is a low-pressure circula-
tion that doesn't usually favor hematoma formation [10]. In our case, the
pseudoaneurysm was formed in the cephalic vein rather than the
brachial artery. The creation of the brachiocephalic fistula could have
led to an increased blood flow and thus increased blood pressure in the
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Fig. 2. Pseudoaneurysm being visualized after incision of the skin and subcu-
taneous tissue.

cephalic vein downstream to the fistula site which may have resulted in
the pseudoaneurysm formation at sites of cannulation where the vessel
walls were weak [2,3]. Our patient had multiple marks over the swelling
due to repeated cannulations and there were no signs of infection. So this
pseudoaneurysm is traumatic cause rather than infective. Whereas
aneurysm may form as a result of dilatation of weakened vessels
involving all vessel walls following repeated needlings [11]. It may also
form as a result of high blood flow through a vessel or due to abnormal
hemodynamics following stenoses of the vessel [12]. Sequelae of pseu-
doaneurysm in arteriovenous fistula include rupture, limitation in can-
nulation, and necrotization of overlying skin with secondary infections
[3]. As veins downstream of an AV fistula are constantly exposed to
arterial pressure, hemorrhage can be critical in a venous pseudoaneur-
ysm [10].

Venous pseudoaneurysm, being rare, lacks evidence-based treatment
[13]. Treatment modalities for pseudoaneurysm should be selected
considering the size, location, accessibility, aetiology and availability of
vascular intervention facilities [14]. Therefore, depending on the case,
conservative management by ultrasound-guided compression and
thrombin injection, endovascular stent and surgery are the various
commonly taken approaches for the management [15]. Covered-stent
grafts have also recently been used to treat pseudoaneurysms in some
selected cases, saving patients from the morbidity of the surgery [16].
But there may be problems in cannulation over a stent if treated endo-
vascularly and there may be complications like stent fracture and
migration [3,17]. Stent graft is also expensive for patients in our setting.

As the patient presented late with large pseudoaneurysm, so surgical
excision and repair were attempted considering the available resources.
Surgical treatment is associated with significant morbidity and compli-
cations like arteriovenous fistula failure, bleeding, thrombosis, and graft
rupture [17]. Despite these complications, where the advanced facilities
are not available, the most common method of treatment is surgical
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Fig. 3. Pseudoaneurysm during aneurysmorrhaphy.

Fig. 4. Pseudoaneurysm during aneurysmorrhaphy being closed.
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repair [18]. This highlights the need for the prevention of aneurysms
and pseudoaneurysms, especially in low-income countries where proper
resources to treat them are lacking. There are very limited studies
implicating poor cannulation technique, repeated single-site needling,
postprocedural anticoagulant therapy and unsupervised dialysis cath-
eter insertion as risk factors for the development of pseudoaneurysm
[1,4]. Use of buttonhole technique for cannulations, ensuring proper
cannulation technique and rotation of cannulation site are some of the
ways recommended by some studies for prevention of aneurysm and
pseudoaneurysm in dialysis access [1,19]. But there is a need for further
studies to establish effective ways of prevention.

Even if the lesion might appear salvagable there are chances that the
fistula might be thrombosed. Thus, aneurysmorraphy in pseudoaneur-
ysm might not always have a favourable outcome.

4. Conclusion

A brachiocephalic fistula is an approach for hemodialysis patients
with renal pathology. Among the various complications, pseudoaneur-
ysm at the venous end is a rare complication encountered in patients
with arteriovenous fistulas. The literature regarding the prevention and
management of venous pseudoaneurysm in AV fistula is limited. So
there is a need for further study to establish proper prevention and
treatment in such cases.
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