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secondary to comminuted clavicle shaft fracture: A case report
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is most commonly caused by nonunion, mal-united fragments, hyper-
trophic callus, or pseudoaneurysm of the subclavian artery or vein.
Conservative treatment of nondisplaced and displaced clavicle shaft
fractures in adults usually produces satisfactory outcomes.

This article presents a case of a 82-year-old man who sustained a
closed, comminuted midshaft left clavicle fracture complicated by bra-
chial plexus injury secondary to pseudoaneurysm of the left subcla-
vian artery. Initially, the fracture was treated conservatively. However,
he returned 5 days later with left brachial plexopathy.

Computed tomography angiogram confirmed left subclavian artery
pseudoaneurysm secondary to the fracture. The patient had endovas-
cular stenting of the left subclavian artery to exclude the aneurysm. 12
weeks later, he had malunited clavicle and no improvement in brachial
plexus function. 16 weeks after the injury, he had left brachial plexus
exploration, decompression and open reduction and internal fixation
of his left clavicle mal-united fracture. 4 weeks post operative, patient
started to develop signs suggestive of significant re-innervation.

Introduction

Major neurovascular injury has been well documented with
non operative management of clavicle fractures [1]. Direct in-
jury to the vessels and brachial plexus can occur at the time
of the fracture or present in a delayed manner secondary to
pseudoaneurysms [1-5].

A pseudoaneurysm is an extravascular haematoma com-
municating freely with the intravascular space through a defect
in the vessel wall [1,2]. Pseudaneurysm wall is the tissue com-
pressed by the haematoma, contrary to the three layers arterial
wall of a true aneurysm [1-3]. Most Subclavian pseudoaneu-
rysm patients either present with late upper limb claudication
between two to ten years postoperatively [1]. Or present as an
acute deterioration to limb threatening ischaemia as a result of
emboli to the upper limb [6,7].

All reported cases of brachial plexus injury had similar pre-
sentation of severe radicular pain, most commonly in the arm
and shoulder. Associated with incomplete but profound sen-
sory loss and paralysis [8,9]. The brachial plexus is susceptible

to injury through traction, compression and entrapment. The
inflammatory reaction associated with a fracture can cause any
adjacent tissues, including the plexus, to become adherent to
the fracture fragments and callus [8,10].

Case report

We presenting a case of 82 yrs Right hand dominant male,
with background of Parkinson’s disease, who fell whilst running
and sustained closed left midshaft clavicle comminuted fracture
(Figure 1) and left 2" and 3™ ribs fractures. Patient was seen in
the emergency department and on physical examination had in-
tact sensory and motor function of his left upper extremity, and
palpable radial pulsations with pink well perfused hand. Patient
was put in a broad arm sling and given an appointment in the
fracture clinic the following da.

Patient was seen on the following day in the fracture clinic.
On physical examination had intact sensory and motor function
of his left upper extremity. Palpable radial pulsations with pink
well perfused hand. Decision was taken on conservative man-
agement of this injury.
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Five days later, patient presented to the emergency depart-
ment with unremitting, progressive left arm pain, swelling and
generalized numbness that has been ongoing over the past 12
hours. On physical examination he was confused because of
chest sepsis but observations were stable. There was swelling
and extensive bruising over the left clavicle, left shoulder and
left anterior chest wall. Neurological assessment reveleaed ab-
sent sensations on all the left upper limb dermatomes C5-T1.
Motor power of all left upper limb myotomes were MRC grade
0/5. Vascular assessment revealed palpable and equal brachial,
radial and ulnar pulsations bilaterally with pink and well per-
fused left hand.

The orthopaedics and vascular teams reviewed the patient
and a primary diagnosis of brachial plexus injury was made and
further investigated with a CT Thorax Angiogram (Figure 2,3)
which delineated the comminuted fracture of the left calvicle
and left ribs fracture.

Also, it revealed a Large bilobed 7 X 4 X 5 cm pseudoaneu-
rysm in infraclavicular fossa extending into the root of neck aris-
ing from the superior aspect of the 3™ part of the left subclavi-
anartery as it runs over the 1% rib.

The following day, patient had left subclavian stent insertion
(Figure 4). Angiography confirmed the CT findings of a large
pseudoaneurysm arising from distal left subclavian artery/Sub-
clavianaxillary junction. This was treated with a 10 X 50 mm
Viabahn covered stent, postdilated with an 8 mm balloon with
good angiographic result with exclusion of the pseudoaneu-
rysm.

Twelve weeks after the initial injury, the patient had his left
clavicle fracture mal-united (Figure 5). There was no improve-
ment in the brachial plexus function. An agreement has been
made on exploration of the brachial plexus supra and infracla-
vicular, and open reduction and internal fixation of the malunit-
ed clavicle fracture which were performed sixteen weeks after
the initial injury.

During the procedure, thorough dissection around the mal-
united clavicle fracture was carried out. Brachial plexus was
approached and dissected supra-clavicular first. Prominent
posterior spike from the lateral end of the clavicle fracture was
identified compressing both subclavian artery and brachial
plexus. The posterior spike was carefully dissected and excised.
Further dissection to mobilise the plexus carried out and infra-
clavicular dissection carried out to aid the exposure. Tight fas-
cial points and compression points from subclavian artery and
brachial plexus were decompressed. Then, clavicle ends were
debrided, reduced and fixed in a compression mode (Figure 6).

Patient had his wound checked in two weeks, which was well
healed. Patient was allowed active and passive range of motion
at four weeks but weight bearing was avoided until fracture
union. At follow up, four weeks after the operation, the wound
healed up with no complications, clavicle fracture fixation was
satisfactory with no signs of loosening and patient started to
develop hypersensitive fingertips and had a positive Tinel sign
allover his arm, which is suggestive of significant reinnervation.
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Figure 1: Left clavicle AP Radiograph showing Mid-Shaft commi-
nuted fracture.
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Figure 2: 3D CT Angiogram demonstrating p
nating from the subclavian artery. (White Arrows).
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Figure 3: CT angiogram emonstrating pseudoanurysm arising
from the subclavian artery (Red arrows).
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Figure 4: Shows the steps of angi
for left subclavian artery pseudoaneurysm.
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Figure 5: Anteroposterior and oblique radiographs of the left
clavicle showing malunited clavicle fracture.
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Figure 6: Clavicle fracture Open reduction and internal fixation
with plate and screws in a direct compression mode.
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Discussion

This case emphasizes the following points: Patients should
be counseled on symptoms and signs of neurovascular com-
promise following clavicle fracture. The neurologic status of the
arm after clavicle shaft fracture must be serially documented;
fractures of the middle one-third of the clavicle are prone to
displacement; patients should be advised to report immediately
any new symptoms in the arm; when fracture displacement is
the cause of brachial-plexus compression then a trial of conser-
vative therapy is indicated; the prognosis for neurologic recov-
ery after this injury is good.

Pseudoaneurysm results from a variety of causes such as
infection, trauma, and surgical procedures. The most common
mechanism is disruption of arterial continuity with extravasa-
tion of blood into surrounding tissue. This results in the forma-
tion of fibrous tissue capsule which progressively enlarges be-
cause of underlying arterial pressure [11].

Differentiation between simple hematoma and pseudoan-
eurysm may be difficult by clinical examination alone. Hema-
toma usually appears shortly after the procedure and tend to
resolve in time depending on size, location, and extent of injury
whereas pseudoaneurysm may appear later with pulsatile and
expanding mass. Duplex USG will help to differentiate between
two, and a selective angiogram is necessary to determine pre-
cise origin and extent of injury. Because of close anatomic rela-
tionship between brachial plexus and subclavian artery in the
thoracic inlet, even a small false aneurysm can result in com-
pression injury to the neuroplexus [11].

Because brachial palsy has a poor prognosis when recogni-
tion is delayed, an aggressive approach is advocated. Treatment
options for pseudoaneurysm are USG-guided compression, per-
cutaneous thrombin injection, coil embolization, endovascular
stents, and open surgical repair [12-14].

Conclusion

Patients with clavicle shaft fractures that are amenable to
non operative management should be thoroughly counselled
on the risks and complications. Any symptoms of brachial
plexopathy after midshaft clavicle fracture should arise the sus-
picion of pseudoaneurysm and confirmed by an angiogram. A
symptomatic pseudoaneurysm should be treated without delay
to prevent permanent neurological damage.
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