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ABSTRACT: Arterial thoracic syndrome is a rare condition that usually presents in young
patients with upper extremity thromboembolization. The traditional surgical approaches
described are supraclavicular and transaxillary. We hereby present the case of a 46-year-old
male with left arterial thoracic outlet syndrome and left subclavian artery aneurysm. We describe
our technique in approaching his condition with a modified “trap door” approach.
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_____________________________________________

Arterial thoracic outlet syndrome accounts for less than 1% of thoracic outlet syndrome cases.
The most common clinical presentation of this subset of patients is distal upper extremity arterial

emboli in otherwise healthy patients.1,2 The traditional surgical approaches most commonly
described for thoracic outlet syndrome have been transaxillary first rib resection or
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supraclavicular first rib resection.1-3 We hereby present a nontraditional surgical approach: the
use of a modified “trap door” technique for the treatment of a left subclavian artery aneurysm in
a patient with left thoracic outlet syndrome.

A 44-year-old male presented to the emergency department with a progressively worsening
2-week history of numbness and a sense of coolness over his left hand. His past medical history
was significant for hyperlipidemia and was otherwise noncontributory. Upon physical
examination, the patient was found to have intact left hand sensory and motor function, and no
pulse was felt over the left brachial artery, left radial artery, and ulnar artery. Duplex
ultrasonograpy of the left upper extremity was performed and revealed distal brachial artery
embolus extending into the proximal left radial and ulnar artery. The patient was taken to the
operating room where he underwent left brachial, radial, and ulnar artery Fogarty balloon
embolectomy through a brachial artery arteriotomy. 

[4]The patient had a warm left hand postoperatively with left triphasic Doppler
signals over the left brachial radial and ulnar artery. Postoperative workup
performed to find the source of embolization included an electrocardiogram,
echocardiogram, and a CT angiogram of the chest. Electrocardiogram revealed
normal sinus rhythm; echocardiogram did not reveal any pathologic findings. A CT
angiogram of the chest and left upper extremity revealed 1.5 cm [5]left subclavian
artery aneurysm with mural thrombus along with thoracic outlet syndrome with left
first rib compression over the left subclavian artery (Figures 1 and 2). 

The patient was offered surgery to resect his left first rib and repair the subclavian
aneurysm but he refused initially and wanted to think about it. He was discharged on
postoperative day 1. He was discharged on antiplatelet therapy with aspirin and not started on
anticoagulation because the source of the thrombus was found to be the left subclavian
aneurysm, which needed to be addressed surgically. The patient presented back on
postoperative day 5 with recurrent numbness and coolness over his left hand. Ultrasound
duplex revealed recurrent left distal brachial artery embolus. The patient agreed to proceed with
embolectomy but did not agree to left first rib resection and subclavian aneurysm repair. Left
brachial, radial, and ulnar embolectomy was performed through the existing left forearm
antecubital fossa incision. Patient had an uneventful postoperative course and subsequently
agreed to proceed with a definite repair for his thoracic outlet syndrome and left subclavian
aneurysm. 

Given the clinical picture of left thoracic outlet syndrome complicated by left subclavian artery
aneurysm and the need for exposure of the medial aspect of the left subclavian artery in order
to perform the repair, the decision was made to proceed with a modified “trap door” approach
because it allows first rib resection and at the same time provides superior visualization of the
medial aspect of the subclavian artery as compared to supraclavicular and transaxillary
approaches. The modified trap door approach also is a less invasive approach than a formal
thoracotomy or median sternotomy.

[6]The patient was positioned supine and the incision site was marked (Figure 3). A
vertical midline sternal incision was made down to the second rib level with the
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cephalad incision extending laterally 5 cm along the left clavicle and the inferior
portion extending 7 cm subperiosteally along the left second rib. Neither the
clavicle nor the second rib was transected. Partial median sternotomy was done,
which created a trap door by retracting the left first and second ribs. First rib resection was then
performed. The thoracic duct, subclavian vein, and subclavian artery were exposed. Proximal
and distal control was obtained after the left subclavian artery aneurysm was identified and
poststenotic dilatation of the subclavian artery was noted distal to the left first rib. The first rib
was noted to be compressing the artery along with the scalene muscles. The first rib was
completely resected, along with anterior scalene muscles and the remaining costoclavicular
attachments. The left subclavian vein was retracted cephalad.

[7]Proximal and distal control of the left subclavian artery was then obtained after
an intraoperative intravenous heparin bolus was given (100 units/kg). The left
subclavian aneurysm was resected (Figure 4) and a 6 mm externally supported
polytetrafluorethylene (PTFE) interposition graft was used for reconstruction
(Figure 5).

A PTFE graft was chosen over autologous vein because of the support it provides to prevent
graft compression in this [8]particular location. Subsequently, the sternum was
closed with simple interrupted wires. The ribs were approximated using
interrupted periostal buttresses with #1 Ethibond sutures. Because the operation
was intrapleural, a Jackson-Pratt drain was left intrapleurally. The patient’s left
hand was assessed throughout the operation and was found to be cold but had
adequate capillary refill and seemed to be improving after the subclavian artery was unclamped.
The patient was given a chance to warm before left hand perfusion was reassessed.

While in the postoperative care unit, a duplex ultrasound of the left upper extremity was done
because the patient’s left hand continued to be cold, although it was warmer than it had been
intraoperatively. The ultrasound duplex revealed left radial and ulnar artery occlusion. The
patient was taken back to the operating room for left radial and ulnar embolectomy. The patient
had a warm hand postoperatively and triphasic Doppler signal on the left ulnar and radial artery.
The postoperative course was complicated by left pleural effusion requiring a chest tube on
postoperative day 1. The chest tube was then discontinued on postoperative day 8 and the
patient was discharged home the same day on aspirin and clopidogrel.  

The patient will be on dual antiplatelet therapy for 1 month then he will stop clopidogrel only
and continue aspirin for life. We use this regimen of antiplatelet therapy for all patients with
PTFE grafts in whom antiplatelet therapy is not contraindicated. 

At 30-day follow-up, the patient continued to do well with no left upper extremity symptoms.

The mainstay of treatment for arterial thoracic outlet syndrome requires treatment of the

ischemic sequelae of the condition and decompression of the involved area.1 The traditional
surgical approaches for thoracic outlet syndrome have been transaxillary first rib resection or

supraclavicular first rib resection.3 Transaxillary first rib resection has the disadvantage of
inadequate exposure of the subclavian artery as well as an increased incidence of brachial

plexus injury.1,3 The supraclavicular surgical approach to thoracic outlet syndrome has been
described as having fewer incidents of nerve injuries but the rib resection is generally more
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difficult to perform,3 and exposure, resection, and arterial reconstruction of the subclavian artery
would be more difficult still. Another minimally invasive approach that could be attempted in the
setting of subclavian artery aneurysm and thoracic outlet syndrome is endovascular stent-graft
along with first rib resection. In our case, given the patient’s relatively young age, a definite
repair with first rib resection and repair of subclavian artery aneurysm was felt to be a more
durable option.

A modified trap door incision has been described for subclavian artery trauma, Paget-Schroetter
syndrome, and subclavian artery aneurysm. This approach has the advantage of being relatively
minimally invasive because it avoids full sternotomy, provides excellent exposure to upper
mediastinum including a generous exposure from proximal subclavian artery to proximal axillary

artery without a formal sternotomy.4-6 The approach is relatively easy to perform and has good
cosmetic results because it avoids visible neck scars, which occur with supraclavicular

exposure.4-6 Our approach did not necessitate transection of either the second rib or the clavicle
for exposure.

Given the paucity of data regarding arterial thoracic outlet syndrome, it will be difficult to perform
large-scale studies comparing supraclavicular and transaxillary approaches to a modified trap
door technique. But for the above-stated reasons, a modified trap door technique may be the
procedure of choice for first rib resection when exposure of subclavian artery for arterial
reconstruction is required.
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