Management of a Penetrating Brachiocephalic Trunk Injury

Mohammed Al-Musawi et al

Management of a Penetrating Brachiocephalic Trunk Injury
(A Case Report)

Mohammed Al-Musawi*, Abdulameer Hussein**, Laith S. Abood***, Sabah N Jabir**,
Firas Fakhri***, Viviane Leite Abude*

ABSTRACT

A case report of a young man with penetrating brachiocephalic artery injury
without neurologic deficit. After performing CTA patient was managed by median
sternotomy and right trans-clavicular bed approach to control the inflow and
outflow. Successful GORE-TEX interposition graft was used to perform end to end

anastomosis and restoration of circulation.
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The brachiocephalic trunk ( BCT),
which was previously been known as
the innominate artery, is the first of the
three main branches of the aortic
arch. It measures 4-5 cm in length
with a diameter of 12.1 + 1.6 mm®.
Only 4% of thoracic traumas involve
injuries to thoracic vessels, including
the aorta, innominate veins and artery,
left carotidartery and pulmonary hilar
vessels®@. Injuries of the subclavian
or BCT arteries demand immediate
operation and are associated with a
reported mortality as high as
30%CG4. Beside the high mortality,
this type of injury is associated with
development of brain stroke®.
Thoracic outlet injuries are particularly
concerning when the injury pattern is
one of a high velocity missile
traversing the upper mediastinum®.
In this situation, the absence of
significant bleeding does not rule out
vascular injury and it is interesting to
note that even significant injuries clot
and stop bleeding a point used in
arguing the possible disadvantageous
of vigorous resuscitation”. Yet many
of the victims of this type of injury
do not survive transport to the
hospital®.

*Department of Surgery, School of Medicine, University of
Colorado, USA.

**Ghazi Al-Hariri Surgical Specialty Hospital, Baghdad, Iraq.
**Iraqi Center for Heart Diseases, Baghdad, Iraq.

BCT is less accessible causing
difficulty in exposure and in obtaining
proximal and distal control. As a
result, a relatively extensive operative
procedure is required for
exploration®. Recent advances in
technology have resulted in
endovascular therapy becoming a
common first-line treatment®®. Prior
to exploration  angiography is
paramount to assess the extent of the
damage specially in relatively stable
patients, and CT angiography (CTA) is
the most commonly available first line
imaging, rapidly providing information
on associated injuries®.

Case Report

This a case report of young man
who was injured in the battlefield with
penetrating upper chest injury
traversing superior mediastinum with
high velocity missile. He was
transferred by ambulance for around
400 kilometers to reach our
hospital. Patient was conscious, alert
and without any neurologic deficits.
The inlet was from left side above the
clavicle and the exit was from right
upper chest. Patient referred with right
side chest tubes, which stopped
draining, and he was
hemodynamically stable due to the
resuscitation during transfer.

The trajectory of the injury
necessitated an immediate
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computerized tomography
angiography (CTA). It showed a total
transection of the BCT where only few
threads of adventitia was connecting
the proximal and distal ends with
surrounding hematoma and no
associated injury to other structures
in vicinity.

Patient taken immediately to the
operating room and anesthesia
started in supine position with a pillow
between his shoulders to assist
pushing the thoracic outlet structures
forward. The proximal BCT was
accessed and clamp controlled via
median sternotomy and
pericardiotomy to access the short
proximal end, which was less than 2
centimeters stump of the proximal
BCT, (Figure 1). The pericardium
was accessed in order to gain an
access of the proximal part without
disturbing the stable clot and spasm
of the stump, which was covered
by large hematoma in the superior
mediastinum, which was obscuring
the field. While the right subclavian
and right carotid artery were accessed
and clamp controlled via subperiostial
resection of medial part of clavicle.
The bifurcation of BCT to right
carotid and subclavian arteries was
intact so a vascular clamp was used
proximal to bifurcation to preserve
retrograde carotid perfusion from
right subclavian artery, and the
separate carotid and subclavian
clamps were removed. After
completing the control, proper
dissection of the hematoma
surrounding the BCT was completed
to show subtotal transection of the
BCT which was closed by spasm and
clots. A GORE- TEX graft with inner
diameter of 8 millimeters and 3
centimeters length was used as
interposition graft. Then distal clamp
was removed to allow de-airing
before tying the Ilast knot, then
proximal clamp was removed and
there was no leak and no additional
stiches were required. All wounds

were closed in layers and an anterior
mediastinal drains were left in the
surgical field to ensure drainage and
monitor for any possible bleeding.
Patient was taken to intensive care
unit for post-operative care.

Figure 1: Site of injury and the
surgical approach
(Designed by the co-author).

Discussion

Trauma to the innominate artery
is distinctly rare. The true incidence
of these injuries is unknown as it is
estimated that between 48 to 71% of
these patients die before reaching the
hospital®®. These injuries have a
very high morbidity and mortality as
a result of their inaccessibility,
frequent associated injuries, the risk
of cerebral hypoperfusion and
stroke, a propensity for massive
hemorrhage and inexperience®?.
Usually BCT injury is associated with
5%-50% of development of
stroke®39_ In the present case, there
were few things which helped
minimizing mortality and morbidity
despite the long distance of transfer
from the battlefield. He had no
significant associated injury, which
significantly increase the morbidity®®.
The usual underlying pathologic
lesion is ischemic cerebral infarction
caused by hypoperfusion®®, This
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patient had a clot and spasm of the
two ends of the severed BCT
protected him from shock, and there
was a retrograde flow from the right
subclavian to the right carotid
artery, which might help
preventing cerebral hypo perfusion.
Many surgeons question the value of
revascularization in patients with
established neurologic deficit and
many studies advocate against
vascular repair in patients with fixed
preoperative neurologic deficit17-29),
Luckily, this patient did not have any
neurologic deficit which justified the
efforts to repair rather than ligate the
artery. The hemodynamic stability of
the patient allowed time for having
detailed CTA images, which helped in
having planned surgery. The operative
approach should provide flexibility
without compromising exposure of the
suspected injury® and that was done
by full exposure of the proximal and
distal part of the BCT which allowed
excellent vascular control with very
minimal loss, preserving carotid flow
and smooth graft interposition.
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