Recurrent brachial artery aneurysm repair in a child
managed with Gore-Tex conduit reinforcement
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ABSTRACT

Pediatric nonaortic arterial aneurysms are uncommon diagnoses and can be affiliated with underlying conditions, which
include neurofibromatosis |, Ehlers-Danlos type IV syndrome, Kawasaki disease, Marfan syndrome, and Loeys-Dietz,
polyarteritis nodosa, as well as Klippel-Trenauny syndrome. The standard of care has been early surgical excision and
arterial reconstruction when indicated. This report details a case of recurrent brachial artery aneurysm in a 2-year-old boy
despite multiple attempts at excision and reconstruction. Such recurrences were seen as rapidly as 3 months post-
operatively. Ultimately, a Gore-Tex conduit was used to reinforce a reversed saphenous vein graft repair. There has been
no evidence of recurrent disease during the 18-month follow-up period. (J Vasc Surg Cases and Innovative Techniques

2021;7:295-7.)
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Pediatric nonaortic arterial aneurysms are uncommon
diagnoses and isolated upper extremity arterial aneu-
rysms account for a small percentage of the previously
published reports.”” In the largest case series published
on pediatric nonaortic arterial aneurysms, the authors
present traumatic, dysplastic, and congenital idiopathic
aneurysms as the three most common subtypes.® Under-
lying conditions associated with the formation of these
lesions include neurofibromatosis |, Ehlers-Danlos type
IV syndrome, Kawasaki disease, Marfan syndrome, and
Loeys-Dietz, polyarteritis nodosa, as well as Klippel-
Trenauny syndrome.*” Although patients with brachial
artery aneurysms often present with a painless pulsatile
mass, individuals may experience altered distal sensation
and/or motor weakness from local nerve compression,
pain, or less commonly signs of distal ischemia.?®°

Because pediatric arterial aneurysms are likely to
expand over time, the standard of care has traditionally
been early surgical excision and arterial reconstruction.
This evolving nature increases the risk for aneurysm
rupture, thrombosis, and embolization.*'"'? Surveillance
of these lesions is less commonly reported and therefore
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the natural history of pediatric nonaortic arterial aneu-
rysms is poorly understood.

Before review, patient consent was obtained from the
family and this case report was approved by our institu-
tional review board as protocol H-47733 in compliance
with institutional policy.

CASE REPORT

A 2-year-old boy with no past medical or contributory family
history initially presented to an outside facility with a painless
pulsatile mass over the medial aspect of the right upper arm. Ul-
trasound imaging confirmed the diagnosis of a right brachial ar-
tery aneurysm. There were no reports of prior arterial
cannulation in the patient's history. A molecular genetics
workup at that time showed no evidence of an underlying ge-
netic condition and the aneurysm was thought to be idiopathic
in nature. The patient underwent excision of the lesion and
reconstruction with a reverse saphenous vein graft. Pathology
of this lesion confirmed the presence of a true brachial artery
aneurysm with intramural capillary endothelial hyperplasia
and fibrosis consistent with an organized mural thrombus. Un-
fortunately, the aneurysm recurred at both ends of the graft
less than 4 months postoperatively, even after a second attempt
of excision and saphenous vein grafting. After the second recur-
rence, he was referred to out institution. Fig 1 depicts the pa-
tient's arm upon presentation at Texas Children’s Hospital. It
was hypothesized that disease recurrence was likely secondary
to poor postoperative immobilization.

Ultrasound imaging at Texas Children’s Hospital confirmed the
presence of two aneurysms 7 cm apart at the margins of arterial
reconstruction (Fig 2). Computed tomography angiography of
the chest, abdomen, and pelvis as well as complete ultrasound
imaging of both the upper and lower extremities ruled out addi-
tional disease. The distal pulses were intact and the patient had
full active and passive range of motion of the right upper ex-
tremity. The patient again underwent genetic testing, which
was unremarkable. The decision was made to proceed with
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Fig 1. Preoperative photograph of recurrent right brachial
artery aneurysm before the first surgery at Texas Children’s
Hospital.

Fig 2. Preoperative duplex Doppler ultrasound imaging
showing two aneurysms of the brachial artery approxi-
mately 7 cm apart.

repeat excision of the aneurysms and the intervening vein graft.
Small DeBakey peripheral vascular clamps were applied prox-
imal and distal to the aneurysm and both ends of the brachial
artery were flushed with 5 mL of heparinized saline. Reconstruc-
tion was performed with a reversed saphenous vein graft with
microsurgical anastomosis using interrupted 8-0 nylon sutures.
Additionally, acellular dermal matrix was circumferentially
wrapped around the anastomotic sites for reinforcement. The
final pathology mirrored findings of the prior pathology reports,
which described native arterial disease characterized as a “true
Vs pseudoaneurysm containing extensive myxoid lining and
proliferating vascular channels,” all of which spared the inter-
posed vein graft. Prior pathology reports suggested the possibil-
ity of native brachial artery disease we may have been
incompletely resected thereby contributing to disease recur-
rence. Postoperatively, the patient was prescribed aspirin
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Fig 3. Intraoperative photographs of the second attempt
at aneurysm reconstruction at Texas Children’s Hospital. A,
In situ brachial artery aneurysm. B, Brachial artery defect
after excision of aneurysm and planned reversed saphe-
nous vein graft. C, Gore-Tex wrap reinforcing anastomoses
between reversed saphenous vein graft and native
brachial artery.

81 mg/d, monitored overnight, and then discharged in a shoul-
der sling with axillary abduction pillow to assist with 1 month
of strict upper extremity immobilization.

At 2 months postoperatively, the patient had returned to full
activity; however, repeat ultrasound examination at 3 months
showed a recurrent aneurysm vs pseudoaneurysm at the distal
end of the vein graft with evidence of intraluminal thrombosis.



Journal of Vascular Surgery Cases and Innovative Techniques
Volume 7, Number 2

Fig 4. Intraoperative view of fully reinforced saphenous
vein graft with Gore-tex wrap. Note the three separate
wraps, two reinforcing the anatomaoses and one span-
ning the reversed saphenous vein graft.

At this time, the patient complained of occasional sharp snake
bite-like pain in his right hand.

At 3 years of age, the patient was brought back to the oper-
ating room for repeat excision and reverse saphenous vein graft
repair with the addition of reinforcing 8-mm Gore-Tex vascular
graft wraps of both anastomotic sites and the intervening vein
graft. The Gore-Tex was anchored to the two sites of anasto-
mosis using an 8-0 nylon suture and positioned such that the
wrap extended on to the native artery 7 to 8 mm proximally
and distally (Fig 3). A segment of Gore-Tex not fixed in any posi-
tion was placed around the vein graft approximately the length
of the graft. This central segment was left without sutures fixa-
tion to allow the vessel to grow longitudinally (Fig 4). The
Gore-Tex wrap was meant to counteract the internal forces
that were causing aneurysmal dilation of the reconstructed ar-
tery by applying rigid external force. The acellular dermal matrix
used in the previous surgery was apparently incorporated and
resorbed, allowing reformation of the aneurysm. There were no
further complications and the patient was discharged on post-
operative day 3, again on aspirin therapy with strict right upper
extremity immobilization precautions. At 7 weeks postopera-
tively, the patient was allowed to slowly start ranging the right
upper extremity with nighttime splinting for an additional
4 weeks. At 18 months postoperatively, physical examination
demonstrated a palpable Gore-Tex graft with no evidence of
aneurysm recurrence and an intact palpable radial pulse. The
aspirin was discontinued at this visit.

DISCUSSION

Traditional surgical management of pediatric brachial
artery aneurysms includes excision with vessel ligation
vs excision with vein graft reconstruction. Vessel ligation
may be appropriate when the lesion is distal to the pro-
funda brachii artery or when chronic aneurysm throm-
bosis has allowed for adequate distal perfusion through
neovascularization.®'?
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Although it remains unclear why this aneurysm
recurred after multiple attempts at excision and recon-
struction, it is possible that “early” motion postoperatively
(1 month) and tension on the anastomoses by an active
child could have been contributing factors. The decision
was, therefore, made to attempt to reinforce our initial
arterial repair with acellular dermal matrix. This maneu-
ver ultimately failed, likely owing to the incorporation
and partial absorption of the material. After this recur-
rence, a nonabsorbing Gore-Tex wrap was applied
around the anastomoses and vein graft, which to date
has prevented disease recurrence. The potential down-
sides of this technique are the inability of the vein graft
to dilate over time as the child grows and the synthetic
nature of the material. Currently, there are no reports of
Gore-Tex reinforced repair of arterial aneurysms in pedi-
atric patients with recurrent peripheral arterial
aneurysmes.
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