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Successful surgical resection of giant arteriovenous

malformation in supraclavicular fossa
Kohei Horikawa, MD, Hiroyuki Nishi, MD, Naosumi Sekiya, MD, Mitsutomo Yamada, MD, and
Toshiki Takahashi, MD, Osaka, Japan
ABSTRACT
A 42-year-old woman with a large congenital giant arteriovenous malformation in the left supraclavicular fossa under-
went surgical resection. Although endovascular treatment was initially planned, it was impossible to occlude the mul-
tiple feeding arteries (transverse cervical, clavicular branch of left internal mammary, thoracoacromial, anterior/posterior
circumflex humeral), and the anatomy was difficult. After removal of the left clavicle, the arteriovenous malformation was
exposed. Care was taken to not injure the brachial plexus, and each feeding artery was ligated, followed by division of the
drainage veins. The postoperative course was uneventful, and no sign of recurrence has been seen. (J Vasc Surg Cases and
Innovative Techniques 2018;4:91-4.)
An arteriovenous malformation (AVM) is a vascular
anomaly that shows a wide range of clinical presenta-
tions. AVMs are rarely seen around the subclavian artery,
and most are traumatic or iatrogenic.1 In addition,
congenital AVMs around the subclavian artery are
extremely rare; their treatment can be challenging,
with a high risk associated with management, because
of the presence of important structures, including the
subclavian artery, veins, and nerve plexus. Although
endovascular treatment is generally the first choice,2

some patients require surgical resection when endovas-
cular therapy is difficult to perform because of technical
or anatomic reasons. Here, we report a case of a giant
AVM in the supraclavicular fossa region that was success-
fully treated with surgical resection. Publication consent
was obtained from the patient.

CASE REPORT
A 42-year-old woman was referred to our hospital because of

an expanding pulsatile mass in the left supraclavicular fossa.

The patient stated that the mass had gradually enlarged during

several years. She had no history of trauma or other medical

disorders, and there were no neurologic or ischemic symptoms.

A physical examination revealed a mass measuring approxi-

mately 7 � 5 cm above the left clavicle with a palpable thrill

and audible continuous bruit. Duplex ultrasound scanning
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confirmed an AVM in the left supraclavicular fossa; enhanced

computed tomography (CT) revealed a huge vascular mass

5 cm in diameter (Fig 1, a). Arterial sources were the transverse

cervical artery and subclavian branch of the left internal mam-

mary artery, and three major drainage veins were seen on the

distal side of the mass (Fig 1, b), although no direct communica-

tion between the mass and left subclavian artery was shown.

Magnetic resonance imaging and angiography demonstrated

a vascular mass compressing the brachial plexus (Fig 1, c).

We decided on selective occlusion of the feeding arteries with

coils. Angiography showed fourmajor feeding arteries: transverse

cervical artery, clavicular branch of the left internal mammary

artery, thoracoacromial artery, and anterior/posterior circumflex

humeral artery (Fig 1, d). Although a coil was successfully placed

to occlude the transverse cervical artery and clavicular branch of

the left internal mammary artery, it was impossible to occlude

the thoracoacromial and anterior/posterior circumflex humeral

arteries because of difficult access. Therefore, the diameter of

themass could not be reduced. A final angiography examination

demonstrated the remaining AVM, and its excision was planned

18 days after unsuccessful embolization.

Under general anesthesia, the patient was placed in a beach

chair position to obtain an adequate view of the mass. The left

clavicle was removed by an orthopedic surgeon to expose the

AVM (Fig 2, a). We dissected around the AVM carefully so as

not to damage the mass or surrounding tissues. We worked

from distal on the subclavian artery segment toward the prox-

imal exposure. The feeding arteries were detected and divided

with ligation (Fig 2, b), which resulted in a decrease of pressure

in the mass. An ultrasonic scalpel (Harmonic scalpel; Ethicon,

Johnson & Johnson, Somerville, NJ) was used near the brachial

plexus (Fig 2, c). Finally, the drainage veins were clamped, and

we completely excised the AVM (Fig 2, d and e), after which

the left clavicle was reconstructed with a plate by the orthope-

dic surgeon. The operation time was 249 minutes, and esti-

mated blood loss was 180 mL.

The postoperative course was uneventful, and the patient did

not complain of ischemic or neurologic symptoms. Histologic

findings revealed dilation of venous tissue as well as of the
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Fig 1. Preoperative computed tomography (CT) findings. a, Findings obtained with three-dimensional CT
revealed feeding arteries and drainage veins around the mass. b1, Clavicular branch of left internal mammary
artery. b2, Transverse cervical artery feeding the arteriovenous malformation (AVM). b3, At least three drainage
veins were shown (arrows). c, Preoperative magnetic resonance imaging and angiography findings. An AVM is
seen compressing the brachial plexus (arrows). d, Four major feeding arteries were shown: 1, transverse cervical
artery; 2, clavicular branch of left internal mammary artery; 3, thoracoacromial artery; and 4, anterior/posterior
circumflex humeral artery.
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surrounding arterial tissue, which was indicative of an AVM.

Postoperative enhanced CT showed complete resection of the

mass (Fig 3). The patient was discharged on postoperative day

10 without any complications, and follow-up CT results 1 year

after surgery demonstrated no sign of recurrence.

DISCUSSION
An AVM around the subclavian artery is rare, and most

cases are iatrogenic or traumatic.1 Congenital AVMs are
extremely rare, with only 17 cases reported, all occurring
around the subclavian artery, of which nine were in
newborn or infant patients.3-17 This is a rare case of a
giant AVM not directly associated with the subclavian
artery.
Although some patients with AVMs are asymptomatic,

all should be treated in a manner to prevent further
complications related to high-output congestive heart
failure or spontaneous hemorrhage. Furthermore, indica-
tions for treating AVMs not associated with heart failure
or bleeding include pain, mass effect, and, rarely, concern
for possible malignant disease. Basically, complete surgi-
cal resection of an AVMwithout causing nerve or vascular
injury is challenging, and should rupture occur, manage-
ment becomes more difficult. Several treatment options
for an AVM have been presented, such as transcatheter
coil embolization11 and surgical resection.6,7,9,12,14 Endo-
vascular intervention, including the use of embolic coils
and stent graft therapy, is safe and less invasive2; it is
also associated with low morbidity and excellent clinical
outcomes, with an endovascular prosthesis currently one
of the first choices for treatment of a subclavian AVM.15,17

However, care should be taken in using such a prosthesis



Fig 2. Surgical procedures. a, The left clavicle was removed to expose the arteriovenous malformation (AVM;
asterisk). The edge of the clavicle was visualized (arrow). b, Feeding arteries (asterisks) were detected and
divided, marked with silicone tapes, and were then divided with ligation. c, An ultrasonic scalpel was used near
the brachial plexus (asterisk). The AVM (:) was retracted with forceps. d, Drainage veins (asterisks) were
clamped. e, The AVM was completely excised.

Fig 3. Postoperative computed tomography (CT) findings. a, No mass enhancement was seen near the left
subclavian artery (circle). b, Complete resection of the mass is shown (circles). The arrows note the titanium
plate used to fix the clavicle.

Journal of Vascular Surgery Cases and Innovative Techniques Horikawa et al 93

Volume 4, Number 2
because occlusion of the inflow vessels to the AVM elim-
inates the possibility of future access for embolization. In
this case, we attempted to perform coil embolization,
although that was unsuccessful because of multiple
feeding arteries with high flow rates and the difficult
anatomy. Stent graft therapy was also impossible
because all of the feeding arteries were branches of
major arteries with small diameters. Therefore, surgical
resection was considered to be the best choice for
treatment.
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Surgical resection in the area of the subclavian artery
requires a supraclavicular incision with clavicular resec-
tion or a thoracotomy. The resection should be as
complete as possible because the rate of recurrence is
high.18 Also, neurologic complications should be avoided;
thus, an excellent surgical field is mandatory. For our
patient, a beach chair position and removal of the
clavicle were useful to obtain an excellent view of the
large drainage vein as well as of the feeding arteries.
Cooperation with an orthopedic surgeon was also
important. The main risk of the operation was consid-
ered to be bleeding because of the large mass size and
the complexity of the AVM. There were several feeding
arteries in this case that were ligated and individually
divided in a careful manner. Preoperative imaging also
contributed to identification of the inflow vessels. The
drainage veins were huge and located deep within the
surgical field and were clamped and sutured. Another
risk of this operation was injury to the brachial plexus,
and we used an ultrasonic scalpel to avoid the nerve
and bleeding. While detecting vessels and nerves, an
ultrasonic scalpel is useful for dissection of fat tissue. By
clearing away fat tissue, structures around an AVM can
be visualized. Also, the device does not stimulate or
damage nerves as seen with electrocautery. Finally,
bleeding from soft tissues can be avoided by its coagu-
lating effect. We considered that such a comprehensive
approach is important and mandatory for safe resection
of a giant AVM.

CONCLUSIONS
Surgical removal of a rare giant AVM around the subcla-

vian artery is challenging. The mass was linked to multi-
ple arteries and veins and was close to the brachial
plexus. A comprehensive approach, including preopera-
tive accurate determination of the feeding arteries
and drainage veins, creation of an excellent surgical
view, and use of appropriate modalities, is important
for successful resection.
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