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Iatrogenic vascular injuries may occur during venipuncture, arterial cannulation, or cath-
eterization procedures. Brachial arteriovenous fistula (AVF) resulting from antecubital vas-
cular access is rare and develops slowly. We report the case of an 18-year-old man who 
had developed iatrogenic brachial AVF. He had a history of several venipunctures in the 
left arm at the age of 10 months. Doppler ultrasonography and computed tomographic 
angiography were used to establish a diagnosis of brachial AVF, and surgical correction 
of the AVF was performed. As our case indicates, delayed surgery can be considered as a 
treatment option and may be associated with a decreased risk of vascular complications in 
the management of iatrogenic brachial AVF in infants.
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Case report

An 18-year-old man was referred to the department of 
thoracic and cardiovascular surgery in Wonju Severance 
Christian Hospital with a pulsatile swelling on his left arm 
that had been present for more than 17 years. When the 
patient was 10 months old, he was admitted to the hospital 
for the treatment of pneumonia. At that time, he received 
several venipunctures in his left antecubital area. When 
the patient presented as an adult, he had no specific symp-
toms, such as dyspnea or steal syndrome of the distal arm. 
Physical examination revealed a non-tender pulsating fusi-
form mass measuring 4 cm long and 2 cm wide on the me-
dial side of the left upper arm, just proximal to the antecu-
bital area. A palpable thrill was detected, and a grade 3 
continuous murmur was heard. The left radial and ulnar 
pulses were palpable. The patient’s blood pressure was nor-
mal, with no difference between the right and left arms. 
No changes in blood pressure or heart rate were observed 
upon compression of the fistula, and the laboratory results 
were normal. Color Doppler ultrasonography of the left 
arm revealed a communication channel between the bra-
chial artery and vein. The flow volume was 240 mL/min. 
Computed tomographic (CT) angiography revealed a bra-
chial arteriovenous fistula (AVF) (Fig. 1A). With the pa-
tient under general anesthesia, a skin incision was made on 

the medial side of the left upper arm. Pulsating venous en-
gorgement was noted and measured 4 cm in diameter. Af-
ter a vertical venous incision was made with compression 
of the proximal and distal vessel, the fistula was measured 
to be approximately 1 cm long and 0.5 cm wide (Fig. 2A, B). 
The fistulous opening was closed continuously with 
non-absorbable monofilament polypropylene 6-0 suture 
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Fig. 1. Preoperative CT angiogram. (A) A brachial arteriovenous 
fistula (white arrowhead) with an engorged vein. (B) Postoperative 
6-month CT angiogram showed a normalized artery. CT, comput-
ed tomography.
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through the venous side (Fig. 2C, D). Postoperative 
6-month CT angiography showed normalized vessels (Fig. 
1B). The patient provided written informed consent for 
publication of clinical details and images.

Discussion

Pediatric vascular injuries are becoming increasingly 
common, and repeated venipuncture may result in pseudo-
aneurysm or AVF, especially in infants [1]. Complications 
of vascular injury, such as limb ischemia, may arise due to 
small vessel size and are important problems to address. 
Early diagnosis and surgical correction have been indicat-
ed in pediatric patients as opposed to delayed operation [2]. 
However, the natural history of peripheral vascular injuries 
is uncertain, and surgical dicta previously mandated 
prompt operative repair. We describe a rare case illustrat-
ing the long-term natural course of such an injury over 17 
years and the delayed operative result of an iatrogenic bra-
chial AVF.

The incidence of pediatric iatrogenic vascular injuries is 
increasing with the development of percutaneous tech-
niques and minimally invasive procedures [1]. Iatrogenic 
femoral AVF as a result of attempts at arterial or venous 
access such as venipuncture, arterial cannulation, or cathe-
terization procedures is common, with a reported inci-
dence of 0.86% [3]. In infants, the radial artery at the wrist 

is the most common site for arterial blood sampling. Iatro-
genic brachial AVFs in infancy are rare and can be diag-
nosed as late as school age. The case in this report was di-
agnosed at high-school age, and 17 years had passed since 
the brachial vessel was injured. Acquired fistulas may also 
arise slowly. Megremis et al. [4] reported a 5-year natural 
history of a chronic brachial AVF secondary to venipunc-
ture in an infant; the swelling was first noticed by the pa-
tient’s mother 2 years before the patient presented to the 
clinic. In our case, we report 17 years of natural history, 
and our patient’s mother noticed the condition 15 years 
prior to presentation. Iatrogenic brachial AVFs without co-
agulation deficiencies are rare, especially in infancy. Re-
peated venipuncture to determine bilirubinemia in the 
neonatal period may cause accidental arterial puncture and 
pseudoaneurysm.

A diagnosis of pseudoaneurysm can be confirmed 
through ultrasonography or CT angiography. Once the di-
agnosis is confirmed, a follow-up ultrasound examination 
should be arranged at 1-week intervals until resolution of 
the false aneurysm. Because the incidence of intragenic 
AVF is relatively low in children compared to adults, the 
diagnostic approaches have been extrapolated from the 
guidelines for adults.

The natural history of untreated brachial vessel injuries 
is not well known, and serious complications can occur 
months or even years after injury. Spontaneous closure was 
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Fig. 2. (A) The black arrow shows 
the engorged vein, and the proxi-
mal part of the brachial artery was 
encircled with a rubber sling. (B) A 
fistulous opening to the arterial lu-
men was noted. (C) The fistula was 
repaired continuously. (D) The vein 
was closed.
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noted within 1 year in 38% of adult catheterization pa-
tients, and clinicians were unable to predict whether a fis-
tula would close spontaneously. Early diagnosis with surgi-
cal treatment has been the treatment option in the past. 
The accepted diagnosis clues are arterial steal with isch-
emia, cardiovascular dilatation, myocardial hypertrophy, 
congestive heart failure, and failure of spontaneous fistula 
closure. Few reports have been published regarding the use 
of endovascular stents to treat iatrogenic brachial fistula [5]. 
Migration or fracture of the stent may also arise after en-
dovascular procedures.

Pediatric vascular injuries require a clear plan for man-
agement and timely intervention in order to avoid early 
and late complications. Pediatric vascular injury is associ-
ated with some unique concerns regarding the small size of 
the injured vessel, and complications can occur more fre-
quently than in adults. If we can predict the natural course 
of vascular injuries in pediatric patients, delaying the oper-
ation until the child grows larger has some advantages for 
preventing surgical complications. Regular follow-up with 
ultrasonography is very helpful in deciding between 
prompt or delayed surgery. In our patient, we closed the 
fistulous opening directly via the venous side without sep-
arating the artery and vein. This is thought to carry a risk 
of AVF recurrence; therefore, we have used Doppler ultra-
sonography to check the patient’s arm regularly. However, 
no postoperative complication has been observed in the 
past 3 years. Conclusively, delayed surgery can be consid-
ered as a treatment option and may be associated with a 
decreased risk of vascular complications compared with 
prompt operation in the management of iatrogenic brachi-

al AVF in an infant if the patient is followed up regularly.
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