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Staged brachioradial artery to brachioradial vein
arteriovenous fistula creation for hemodialysis access in
three patients with a high origin of the radial artery

Zachary Lawrence, BA, Sitaram V. Chivukula, MD, Erin C. Farlow, MD, Richard R. Keen, MD, and

Neha Sheng, MD, Chicago, Il

ABSTRACT

When patients lack suitable superficial veins in the upper extremity to create an arteriovenous fistula, surgeons are faced
with a decision between a synthetic graft or autologous fistula using deep veins, such as a brachial artery to brachial vein
arteriovenous fistula. In patients with a high radial artery origin (or brachioradial artery) and inadequate superficial veins,
arteriovenous fistula creation will be even more challenging. In the present report, we describe a technique used in
three such patients who underwent successful staged brachioradial artery to brachioradial vein arteriovenous fistula
creation. (J Vasc Surg Cases and Innovative Techniques 2021;7:271-4.)
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A radiocephalic fistula is the preferred choice for
first-time hemodialysis access creation.” However, the
reported rates of primary failure of autologous arteriove-
nous fistulas (AVFs) are high.* Synthetic grafts have been
reported to have greater rates of all-cause mortality,
infection, thrombosis, and steal syndrome compared
with autologous AVFs.®>® When superficial veins are inad-
equate, deep veins can be used to create autologous
dialysis access. The use of the radial vein for hemodialysis
access has been previously reported.®

The variable anatomy of the upper extremity arteries
poses an additional challenge. A high origin of the
radial artery, or brachioradial artery, occurs in 9.2% to
20.3% of people.”® Two-stage brachioradial artery to
brachioradial vein (BR-BR) AVF is an autologous option
for an AVF, which we used in three patients at our insti-
tution. All three patients provided written informed
consent for the report of their clinical details and
images.

From the Department of Surgery, John H. Stroger Hospital of Cook County.

Author conflict of interest: none.

Presented at the Forty-third Annual Meeting of the Midwestern Vascular Surgi-
cal Society, Chicago, Ill, September 12-14, 2019.

Correspondence: Neha Sheng, MD, Department of Surgery, John H. Stroger
Hospital of Cook County, 1969 Ogden Ave, Chicago, IL 60612 (e-mail:
nsheng@cookcountyhhs.org).

The editors and reviewers of this article have no relevant financial relationships to
disclose per the Journal policy that requires reviewers to decline review of any
manuscript for which they may have a conflict of interest.

2468-4287

© 2021 The Author(s). Published by Elsevier Inc. on behalf of Society for Vascular
Surgery. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

https://doi.org/10.1016/j jvscit.2020.12.021

CASE REPORT

Three patients with end-stage renal disease (ESRD) had un-
dergone BR-BR AVF creation within a 3-year period. No suit-
able superficial veins were identified in any of the three
patients on preoperative vessel mapping ultrasound scans,
and a high origin of the radial artery was present. The brachior-
adial veins measured >3 mm in diameter. Each first-stage
operation consisted of an end to side arteriovenous anasto-
mosis, and each second-stage operation consisted of superfici-
alization underneath a flap of skin and subcutaneous fat. A
schematic diagram of the BR-BR AVF is shown in Fig 1. Postop-
eratively, each patient had normal wound healing, palpable
distal pulses at the wrist, and no sensorimotor changes during
follow-up.

Our first patient was a 64-year-old man with diabetes, hyper-
tension, obesity, hepatitis C, a history of intravenous drug use,
and ESRD. A first-stage, BR-BR AVF was created at the antecubi-
tal fossa. Three months later, the second-stage operation was
performed. The brachioradial vein from the antecubital fossa
to the mid-arm, in continuity with the brachial vein in the prox-
imal arm, was exposed, and all tributary veins were ligated. A
lateral subcutaneous flap was created, and the vein was secured
within the flap using absorbable sutures. The fistula was used for
2 months after superficialization. The patient required percuta-
neous angioplasty >18 months after the initiation of use. At
last follow-up, his fistula had a primary assisted functional
patency of >2 years.

The second patient was a 38-year-old woman with diabetes,
hypertension, and ESRD. A first-stage BR-BR AVF was created
at the antecubital fossa. The second-stage revision was per-
formed 3.5 months later. The brachioradial vein was 4 mm
in diameter, without focal stenosis. The basilic vein was iden-
tified and dissected free. It entered the deep venous system in
the mid-arm. The basilic vein measured <2.5 mm and had an
early entry into the deep venous system. Although the basilic
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Fig 1. Diagram of brachioradial artery to brachioradial vein
(BR-BR) arteriovenous fistula (AVF).

vein was not independently adequate in length and diameter,
we believed we could use it to create a larger venous outflow.
The brachioradial vein and basilic vein were opened longitudi-
nally and syndactylized up to their point of confluence in the
arm. The resultant arteriovenous fistula was >5 mm in diam-
eter, with its main outflow via the brachial vein. The vein
was superficialized. An intraoperative photograph of the sec-
ond operation is shown in Fig 2. Four weeks later, the fistula
was successfully cannulated. At 4 months after the initiation
of use, the patient required percutaneous angioplasty for ste-
nosis in the arm. At 35 months later, angioplasty was
repeated. A stable aneurysm was present in the mid-arm. Im-
ages from the fistulogram are shown in Fig 3. At the last
follow-up, her fistula had a primary assisted functional
patency of 10 months.

The third patient was a 60-year-old woman with human im-
munodeficiency virus, chronic obstructive pulmonary disease,
and ESRD. A first-stage BR-BR AVF was created in the proximal
forearm and superficialized 4 months later. Eight weeks postop-
eratively, the fistula was authorized for use. However, she died of
an unknown cause 2 months after initiation of use of the fistula.
She was still using her fistula at that time.
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DISCUSSION

The creation and maintenance of autologous access in
patients without suitable superficial veins poses a
significant challenge to access surgeons. The brachial
vein transposition, or brachiobrachial AVF, is a well-
described autologous alternative using the deep veins.
The BR-BR AVF is analogous to a brachiobrachial AVF.
Jennings et al® reported primary patency of 46.2%, pri-
mary assisted patency of 75.5% and secondary patency
of 92.4% at 24 months. Pham et al'® described higher pri-
mary patency but similar functional assisted patency of
brachiobrachial AVFs compared with prosthetic grafts.
The factors associated with successful brachiobrachial
AVFs include early referral and no previous failed AV ac-
cess.'”"" Generally, the brachial artery and veins will be
larger in caliber than the radial artery and veins.

Brachial artery-based AVFs have been associated with a
greater risk of steal syndrome than radial artery-based
AVFs, likely related to the higher flow.*'? Furthermore,
cardiac risks, such as left ventricular hypertrophy and
congestive heart failure, have been attributed to the
greater flow rate of proximal AVFs.?'? The data are insuf-
ficient to conclude whether the brachioradial artery
would have clinical performance more consistent with
the typical brachial or radial arteries.

It has been our practice to use the most peripheral
point in the upper extremity where the brachioradial
vein and its outflow is large enough for AVF creation.
Accordingly, one of our patients had had her fistula
created in the forearm, and the other two had had the
arteriovenous anastomosis created at the antecubital
fossa. Limited data are available to indicate the venous
diameter at which the vessels can be deemed
‘adequate.” Extrapolating from the data reported by
studies on brachiobrachial AVFs, we have used 3 mm
as a minimum threshold for the brachioradial vein.”

Most brachioradial arteries course superficially to the
true brachial artery in the arm. The median nerve is typi-
cally found with the true brachial artery, and a major
nerve is not usually found with the brachioradial artery.®
It can be advantageous to use the brachioradial artery
and vein, instead of the true brachial artery and vein to
protect the median nerve. In our three patients, no me-
dian nerve injuries or steal syndrome were noted. One
patient developed an aneurysm of her access. Secondary
interventions were required in two of our three patients.

The present study had some limitations. The success of
these AVFs was measured by the functional status at the
follow-up examination. Consideration is warranted for
other metrics not easily obtainable in the setting of an ur-
ban safety-net hospital. Another limitation was that the
BR-BR AVF procedure is performed infrequently. Further
experience will inform us about the long-term function-
ality of BR-BR AVFs. It would be interesting to compare
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Fig 2. Intraoperative image of left upper extremity brachioradial arteriovenous fistula (AVF) superficialization.

Fig 3. Fistulogram of patient 2 with an aneurysm in the
mid-arm and stenosis in the proximal arm.

percutaneous AVFs using the brachioradial artery and
vein with surgical staged BR-BR AVFs.

CONCLUSIONS

The BR-BR AVF is an effective solution for establishing
autologous arteriovenous access in patients with a high
origin of the radial artery whose superficial upper
extremity veins are inadequate. In patients with brachior-
adial veins >3 mm, it is reasonable to perform staged

BR-BR AVF at the most peripheral point in the extremity
where the vessels are adequate.
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