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Subclavian-Brachial Bypass for Chronic Limb
Threatening Ischemia Associated with an Old

Motorcycle Accident
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Chronic limb-threatening ischemia is rarely associated with previous traumatic
injury. We present a case of a 28-year-old male with progressive digit ulcers, a
weak pulse, cyanosis, and a cold limb. Eight months prior, he had a motorcycle ac-
cident resulting in a right clavicle fracture and brachial plexus injury. Computed
tomography angiography revealed occlusion of the right subclavian artery near a
surgically implanted reduction plate. The patient underwent an open subclavian-
brachial bypass with a reversed saphenous vein graft. His postoperative recovery
was uneventful. After 3 months, he had a euthermic right hand with a palpable
pulse and his ulcers had completely healed. This case reinforces the need for pa-
tients with a neurological deficit in the upper extremity caused by blunt trauma
to undergo thorough vascular examination to identify potential arterial injury and
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INTRODUCTION

Trauma is the leading cause of mortality for individuals
aged <45 years, with up to 14 million yearly traumatisms
worldwide [1]. Perkins et al. [2] reported a 4.4% incidence
rate of vascular injury among 5,823 admissions to a major
trauma center in the United Kingdom. Deguara et al. [3]
reported that the most common cause of upper limb isch-
emia was thromboembolism (35%), followed by traumatic
vascular injury (31%). In Mexico, vascular trauma accounts
for 9% of trauma mortality; however, the actual incidence
rate is thought to be significantly higher [4]. Blunt vascular
trauma to the upper extremity (UE) with consequent devel-
opment of chronic limb-threatening ischemia (CLT1) is rarely
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reported. Nevertheless, UE blunt trauma is significantly as-
sociated with high blood transfusions rates, longer hospital
stays, critical care admission, concomitant orthopedic, ner-
vous and vascular injury, and high death rates in compari-
son to patients with penetrating trauma [2,5]. Shaw et al. [6]
found that 80% of patients with blunt trauma to the sub-
clavian or axillary arteries also had serious brachial plexus
lesions, and that the brachial artery was the most frequently
affected vessel, followed by the axillary, antebrachial, and
subclavian arteries. We report a case of successful subcla-
vian-brachial bypass in a patient who presented with CLT]
8 months after undergoing clavicle fracture repair following
a motorcycle accident. The report was approved by the In-
stitutional Review Board of the Instituto Nacional de Cien-
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cias Médicas y Nutricion Salvador Zubiranand (IRB no. SCI-
4073-22-22-1), and written informed consent was obtained
from the patient.

CASE

A previously healthy 28-year-old male suffered a trau-
matic high-velocity motorcycle accident that resulted in a
clavicle fracture due to direct impact on his right shoulder.
Subsequently, he underwent open reduction of the fracture
via plate installation and osteosynthesis in another trauma
center. The orthopedic surgery achieved stability and re-
duction of the clavicular fracture.

Eight months after the injury, the patient was referred
to our institution with new-onset progressive digital ulcers
on the second and third ipsilateral fingertips. On physical
examination, the right upper limb was mildly cyanotic and
cold to touch from the fingers to the shoulder and had de-
layed capillary filling. The brachial, radial, and ulnar pulses
were palpable; however, arterial Doppler signals were weak.
The patient had no motor or sensory function (MO and S0)
distal to the shoulder in the right UE immediately after the
accident. His blood pressure was 80/50 mmHg in the right
arm and 120/90 mmHg in the left arm. UE computed to-
mography angiography (CTA) revealed a 75-mm subclavian
artery occlusion with reconstitution of the axillary artery
by collateral vessels of the scapular circulation. The distal
axillary and brachial arteries were patent (Fig. 1). A nerve
conduction study reported complete right brachial plexopa-
thy (C5-T1) with active denervation.

The patient underwent open surgical revascularization
via a subclavian-brachial bypass with a reversed great sa-
phenous vein (GSV) graft. Preoperative ultrasound imag-
ing identified a suitable GSV in the right thigh which was
subsequently harvested while the patient was in the supine
position with the right arm in abduction (Fig. 2). Using a
right supraclavicular approach, we identified and achieved
vascular control of the subclavian artery proximal to the
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occlusion and avoided damage to the surrounding struc-
tures; no chronic hematoma was found in the dissection
of the supraclavicular space. An end-to-side anastomosis
was performed on the first portion of the subclavian artery
using the parachute technique (Fig. 3A). We dissected the
infraclavicular space avoiding manipulation of the nerves
and muscular structures. The graft was tunneled distally
through the axillary space and underneath the clavicle
through a subclavian incision. The inner arm was dissected
to achieve vascular control of the proximal brachial artery
by completing a distal end-to-side parachute vascular
anastomosis to the brachial artery (Fig. 3B). All vascular
anastomoses were done using vascular 6-0 Prolene sutures.
Finally, bypass patency was confirmed with triphasic wave-
forms using Doppler ultrasonography (DUS) and hemostasis
was accomplished. The postoperative period was unevent-
ful, and the patient was discharged 4 days later. Follow-up
CTA after 3 months revealed a patent graft with good distal
perfusion (Fig. 4). The patient had a warm right hand with
palpable brachial, radial, and ulnar pulses, no digital ulcers,
and a right arm blood pressure of 110/80 mmHg. However,
motor paralysis persisted and paresthesia of the right hand
developed. The patient is in a rehabilitation program with a

Fig. 2. The great saphenous vein obtained from the right
inner thigh. The graft was an adequate length and was
compressible without sclerosis.

Fig. 1. (A) Computed tomogra-
phy angiography three-dimen-
sional coronal view demonstrat-
ed complete occlusion (arrow)
of the subclavian artery at the
first section. (B) The right sub-
clavian artery was completely
occluded for 75 mm near the
reduction plate with reconstitu-
tion of the axillary artery from
collateral circulation.
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Fig. 3. (A) Operative pictures of the proximal subclavian anastomosis via a supraclavicular approach. The arrow points to
the reversed great saphenous vein (GSV) graft and the arrow heads show the anterior scalene muscle. (B) Three incisions
were made; a supraclavicular incision for the proximal anastomosis (arrow), an infraclavicular incision to tunnel the graft
(arrowhead), and an axillary incision for the distal anastomosis with the GSV graft in place (asterisk).

Fig. 4. Follow-up computed tomography angiography at 3
months revealed a patent subclavian-brachial vein bypass
with successful proximal and distal anastomoses (arrows)
and the axillary artery (arrowhead).

multidisciplinary team.

DISCUSSION

UE trauma with arterial injury remains a challenge for
therapeutic pathology. The actual global incidence of in-
juries of this kind is difficult to determine as most of these
lesions do not require surgical treatment; however, acute
limb ischemia is an urgent indication for surgical manage-
ment [7]. Endovascular treatment is commonly considered
for the initial treatment of patients with non-occlusive
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lesions with suitable short segment anatomy to avoid the
morbidity and mortality of open arterial repair [8]. In this
case, we decided to perform open elective surgery because
of the long occluded arterial segment, the location of the
disease below the clavicle, possible vascular trauma, and
CLT1 of the affected limb. We believe the patient developed
progressive CLTI due to fibrosis of the subclavian space
after the blunt trauma and orthopedic surgery. This case is
important as it highlights how trauma with nerve involve-
ment can mask developing limb ischemia.

1t is critical to individualize the therapeutic approach
for each patient based on the mechanism of trauma, clini-
cal signs of ischemia, and imaging description of arterial
injury to provide the optimal treatment for arterial repair
and limb-salvage surgery. Due to anatomical proximity
to other structures and high-energy injury mechanisms,
patients with trauma to the shoulder and UE experience
multiple injuries. Our findings concur with those of other
studies which found that concomitant axillary or subclavian
injuries are almost always present in the presence of blunt
brachial plexus injury. Furthermore, patients with vascular
injury and blunt trauma, compartment syndrome, early
graft failure, or associated skeletal and brachial plexus dam-
age were found to be at a significantly higher risk of limb
loss and poor functional limb outcome [9-11]. All patients
with blunt UE trauma and accompanying risk factors must
undergo vascular exploration to identify potential arterial
injury. Persistent nerve damage and loss of function expe-
rienced by patients with blunt trauma and vascular injury
may be due to the formation of perineural hematomas that
can cause aseptic nerve injury, inflammation, and compart-
ment syndrome [12,13].

Furthermore, in acute settings the diagnosis of an
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ischemic arm may be missed in unconscious or confused
patients with polytrauma or brachial plexus involvement
injuries. Up to one-third of patients may not have signs or
symptoms of arterial damage; however, vascular explora-
tion must be carried out to identify any potential soft and
hard signs of vascular trauma [14]. Noninvasive diagnostic
modalities include DUS and CTA [15]. CTA can detect not
only vascular injuries, but also combined trauma in adja-
cent structures. Invasive arteriography is usually reserved
for interventional treatment. Generally, the management
of brachial plexopathy usually begins with observation and
rehabilitation for 3-6 months; however, early surgical man-
agement is justified for penetrating injuries where direct
trauma damage is confirmed. The surgical management
of patients needs to be approached in a multidisciplinary
manner in conjunction with rehabilitation services, physical
therapy, neurology, neurophysiology, and reconstructive
surgery to achieve enhanced functional outcomes. Surgi-
cal techniques for peripheral nerve damage are focused on
nerve decompression, reconstruction, and transfer or mus-
cle and tendon transfer. Brachial plexus surgery outcomes
depend on the nature and severity of the injury, timing of
surgery, and the surgeon’s experience with brachial plexus
injuries. Approximately 60% to 70% of appropriately se-
lected patients have improved functional outcomes after
surgical treatment of brachial plexus injuries [16-20].

In conclusion, chronic ischemia associated with vascular
trauma to the UE is uncommon. Even with expert manage-
ment, these types of injuries are associated with high rates
of amputation, disability, adverse cardiovascular outcomes,
and mortality. This case illustrates why patients with blunt
UE trauma with nerve involvement must undergo thorough
vascular examination to identify potential arterial obstruc-
tion or injury.
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