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CASE SUMMARY
A young woman was brought to the emergency 
department after sustaining a gunshot wound to 
right cervical zone 2. Prehospital personnel describe 
abundant external bleeding at the accident site. 
She was admitted to the trauma unit in a 7-minute 
cardiorespiratory arrest, intubated. A massive trans-
fusion started with 2 units of packed red blood 
cells and 2 units of fresh frozen plasma through 
high-flow venous accesses. A hemostatic Foley 
balloon was inserted through the cervical wound 
(figure  1A). Her extended focused assessment 
with sonography in trauma was negative for the 
abdomen and thorax. After 3 minutes of advanced 
cardiopulmonary resuscitation, she recovered spon-
taneous rhythm. During the next few minutes, the 
patient entered deep shock with blood pressure 
70/30 mm Hg, heart rate 110 beats per minute. As 
she did not achieve hemodynamic improvement 
despite transfusions, she was transferred to the 
operating room. An anterior sternocleidomastoid 
incision was made, maintaining hemostatic control 
with a Foley balloon. During the cervical surgical 
exploration, an undamaged common external and 
internal carotid artery was observed, with bleeding 
visible behind the neurovascular bundle (figure 1B). 
Do you suspect a vertebral artery (VA) injury?

WHAT WOULD YOU DO NEXT?
A.	 Keep the Foley balloon (damage control) and 

transfer the patient to a critical unit for resusci-
tation and subsequent angioembolization.

B.	 Ligate the VA in zone 1 and use bone wax on 
the distal end of the lesion (zone 2).

C.	 Hybrid surgery, proximal and distal end emboli-
zation while performing cervicotomy.

WHAT WE DID AND WHY
(B) We ligated the VA in zone 1 and used bone wax 
on the distal end of the lesion in zone 2.

Our decision was based on the following factors: 
(1) the patient was in extremis, (2) a hybrid oper-
ating room was not available, and (3) the interven-
tional radiologist was not immediately available. An 
attempt was made to deflate the hemostatic balloon, 
which caused arterial bleeding from the injured 
area. The intraoperative point of care showed pH 
7.2, base excess −10.3, and hemoglobin 8.2. Given 
a suspected VA injury in zone 2 in a patient in crit-
ical hemodynamic state, and not having immediate 
angioembolization, we decided to maintain tempo-
rary hemostatic control with a Foley balloon and 
extended the anterior sternocleidomastoid incision 
to a right supraclavicular approach (figure 2). The 
VA was identified at its origin from the right subcla-
vian artery (zone 1) and was ligated for proximal 
control of bleeding (figure  3). The Foley balloon 
then was removed, resulting in a reduction in 
bleeding at the surgical site, which originates from 
the distal portion of the VA in zone 2. To control 

Figure 1  (A) Gunshot wound in cervical zone 2. A 
Foley balloon is used for hemostatic control. (B) Anterior 
sternocleidomastoid incision. The carotid vessels are 
intact, with bleeding from behind the artery.

Figure 2  Right supraclavicular extension for proximal 
control in zone 1 of the vertebral artery.

Figure 3  Vertebral artery ligation in zone 1 and 
tamponade with bone wax in zone 2.
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this bleeding, bone wax was applied against the cervical spine, 
which managed to stop the bleeding (figure 3).

The patient was left in the critical unit to continue resuscita-
tion, achieving hemodynamic stability in the immediate postop-
erative period. AngioCT was performed, showing the mentioned 
lesion without active bleeding, but with spinal injury at C4–C5 
and cerebellar infarction (figure  4). Unfortunately, due to the 
severity of her neurological injuries the patient died 4 days after 
hospitalization.

Due to their low incidence and complex anatomy, VA injuries 
represent great challenges for the trauma surgeon. This vessel is 
anatomically divided into three extracranial and four intracra-
nial segments, which makes surgical access difficult. The main 
mechanism of trauma in the civil environment is by firearm 
with zone 2 being the most affected.1 2 In patients with hemo-
dynamic stability, CT angiography is the best tool for diagnosis 
and management decisions.2 Endovascular angioembolization 
is the most frequently used treatment modality with the use of 
stents as a less common option.2 3 When the patient arrives with 
hemodynamic instability, as in the case presented, the diagnosis 
should be intraoperative after the evaluation of other vascular 
and aerodigestive lesions.1 In a damage control context, options 
such as ligation or packing with gauze are described for a lesion 
in zone 2.4 Control of this lesion is made difficult by its intraos-
seous route, therefore, use of clips or ligation in the proximal 
zone (zone 1) and the use of bone wax could be other hemostatic 
options. In centers that have hybrid operating rooms available, a 

joint approach can be performed to explore aerodigestive lesions 
and perform endovascular treatment in anatomic areas that are 
difficult to access. 1 3 4 Among the complications or sequelae of 
this injury, we find pseudoaneurysms, arterial-venous fistulas 
and infarcts in the cerebellar or medullary territory (Wallenberg 
syndrome), the latter being associated with a high mortality 
rate.5 6
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Figure 4  Postoperative tomography showing absence of bleeding 
from the right vertebral artery and spinal section at the level of C4–C5.
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