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Common carotid artery laceration is a life-threatening injury by causing hypovolemic
shock. Nevertheless the initial management is very difficult until definitive surgery at
operation room. Before neck exploration at operation room, arterial bleeding control
by compressing the bleeding point is not always effective. We experienced one case with
externally penetrating injuries in zone II neck, which was operated after clamping of
common carotid artery in the emergency department. Here we report this case.
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INTRODUCTION

Common carotid laceration is lethal and hard to control. Even more that, neck lacer-
ation of Zone II is very hard to approach in emergency department (ED). If the con-
dition of patient is in hypovolemic shock by massive bleeding, it makes worse causing
coagulopathy with hypothermia and acidosis [1]. In this situation, bleeding control
and patient management are very hard.

We report the case that common carotid artery laceration with cardiac arrest man-
aged by clamping at ED.

CASE REPORT

A 25-year-old man presented with hypovolemic shock after being stabbed in the left
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neck with a knife. The manual compression to injury site
was applied until he was transported to trauma center. In-
terval time from accident to ED was 17 minutes, but the
bleeding from injury site was severe. Even though pushing
the injury site, there was cardiac arrest due to hypovole-

mic shock and manual cardiac massage was applied on
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arrival. At the same time, neck exploration was done in
ED.

Oblique skin incision along the anterior margin of left
sternocleidomastoid muscle was applied and left common
carotid artery was exposed. The left common carotid ar-
tery was cut 70% circumferentially and severe bleeding
was controlled by clamping the proximal and distal site
and then return of spontaneous circulation was accom-
plished (Fig. 1).

Then, the patient was sent to operation room. There
were common carotid artery laceration and complete
rupture of the left vagus nerve. The internal jugular vein
was intact. Laceration site was repaired with prolene 6-0
continuous suturing and neurorrhaphy were performed
(Fig. 2). The time interval from injury to reperfusion was
40 minutes.

We supplied eight packs of red blood cell (RBC) (2,000
mL), five packs of fresh frozen plasma (805 mL) and crys-
talloid (normal saline, 5,000 mL) at the ED and two packs
of RBC and crystalloid (Hartmann’s solution, 2,450 mL)
at operation room.

After operation, the patient was moved to the trauma
intensive care unit with intubated status and vital signs
became stable. But mental status was coma and therapeu-
tic hypothermia (<33°C) after cardiac arrest was applied
for 2 days. After 48 hours, brain computed tomography
(CT) with angiography scan showed ¢ (Fig. 3). The pa-
tient showed right hemiplegia.

Therapeutic hypothermia and sedative drugs were
stopped. On postoperative day (POD) 3, the patient’s
mentality changed to drowsy and it changed to alert in

Fig. 2. Repaired common carotid artery and vagus nerve.
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Fig. 3. (A) Brain CT with angiography scan: diffuse low density along the left cerebral hemisphere in is seen and indicator shows the low density
along the left basal ganglia and left head of caudate nucleus with suspicious high density along the caudate nucleus. (B) Brain CT, followed with (A).

CT. computed tomography.

Fig. 4. Brain magnetic resonance imaging scan on postoperative day
4, which showed high-signal intensity along the left frontotemporopa-
rietal including occipital cortex and left caudate nucleus including left
basal ganglia whose impression is a recent infarction.

the next day. Brain magnetic resonance imaging scan on
POD 4 showed same pattern with CT (Fig. 4). The patient

was transferred to general ward on POD 9 and transferred
to rehabilitation department on POD 18 for comprehen-
sive rehabilitation including gait training, speech therapy
and dysphagia management. On manual muscle test,
right hemiplegia got better 12 days later from transferring.
Shoulder, elbow and forearm, wrist, hip, knee and ankle
level changed from zero to good or fair.

On POD 45, follow-up carotid ultra sonography
showed 50% stenosis and flow limitation (peak systolic
velosity 216.2 cm/s) on anastomosis site which is not indi-
cated for intervention and no new or worsening of neuro-
logic deficit occurred.

DISCUSSION

Major vascular injuries in the neck are frequently orig-
inated from penetrating trauma. Carotid artery injuries
occur in about 17% of patients with penetrating neck
trauma and the survival rate of penetrating carotid in-
juries is very low due to active arterial bleeding [2]. As it
supplies major circulation for brain, the injury of carotid
artery can induce a brain ischemia even though a small
circulation of vertebral artery.
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In our case, the oblique skin incision along the anterior
margin of left sternocleidomastoid muscle was applied
and left common carotid was exposed. Bleeding control
before exploration was manual compression with gauze
and bleeding control after exploration at ED was clamp-
ing. Foley catheter insertion for temporary bleeding con-
trol has many advantages such as rare damage to vessel
and convenience to apply and immediateness and so on.
It can be applied when the wound is small or surgical ap-
proach is difficult.

However that method can have some problems like
migrating or even spontanous removing. Moreover the
effective compression cannot be accomplished in case of
major artery like this case.

This case is neck zone II injury and surgical approach
was possible. And the surgeon was at the emergency room
field when the patient was transferred and the length of
wound was over 10 cm. So, the Foley catheter insertion
was decided to be inadequate method. The injury site was
big (70% of circumference) and was exposed easily and
shortly. That is why direct clamping was applied early.

Patients with symptomatic zone II neck injuries should
be undergone early operation for neck exploration [3].
In carotid artery injuries ligations, primary repair and
interposition with saphenous vein/PTFE graft can be
considered [4]. If technically possible, keeping vascular
continuity is recommended in every patient without neu-
rologic deficit [5]. But if the repair is impossible, vessel
ligation would be chosen in spite of expected neurologic
sequelae [6,7]. Vessel ligation can be applied in case of
external carotid injuries and interposition with saphenous
vein/PTFE graft can be applied in case of internal carotid
injuries. Common carotid artery injuries can be managed
by a combination of either a primary repair or interposi-
tion graft. Temporary shunt can be thought as an option,
but shunt does not result in a decreased mortality rate or
neurologic deficit reduction in patients with severe carot-
id artery injuries. Therefore carotid artery repair can be
a choice [5]. In this case, laceration margin was so clear
that PTFE graft was not indicated [8]. Moreover, massive
bleeding from injury site and cardiac arrest due to hy-
povolemia made it impossible to perform a preoperative
evaluation and to check neurologic deficit.

The exploration, attempted suture and clamping of the
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vessel should be avoided in the field, and should not be
undertaken until appropriate vascular surgical supports
in general vessel injuries [9]. But the situation was urgent
due to cardiac arrest and immediate surgical clamping of
common carotid artery in ED was the only choice and it
worked for hemostasis and ROSC. In case of devascular-
ization to brain due to the injury of carotid artery, cen-
tral neurologic deficit is a main concern after operation
and revascularization may cause stroke as well. In the
penetrating extracranial carotid artery trauma patients,
mortality was 21.2% and stroke rate after survival was
15.1% [10]. Of course, the collateral circulation between
vertebral artery and subclavian artery is well known [11].
However, it has many variations so that it is dangerous to
trust the collateral and sacrifice common carotid artery.
While common carotid artery occlusion, vertebrocarotid
anastomosis distal to the bification of common carotid
artery would keep the low flow to brain, however it is not
enough. Moreover, contralateral blood flow can replace
the lacking flow at the Wili’s circle [12]. But there are
many kind of anastomosis variations and confirming the
existence of variation before surgical management was
impossible due to urgent situation. In general, the liga-
tion of common carotid artery as a salvage procedure is
recommended if the patient has a neurologic defect [13].
However, in the arrest situation, the ROSC time is the
only clue of neurologic defect.

After repair of carotid artery, brain ischemia was highly
worried about because of the cardiac arrest due to hy-
povolemic shock in this case. However it seemed that
thrombotic emboli were the main cause of cerebral infarc-
tion rather than hypoperfusion in the brain CT scan (Fig.
3). In this case, suturing the left common carotid artery,
back flow from the distal artery was not enough when
de-clamping. We suspect that it caused thromboembo-
lism not to eliminate out of the vessels and distribute to
distal-cerebral arteries. In the carotid endarterectomy op-
eration, most strokes are induced by immediate postop-
erative thrombosis and embolus or delayed postoperative
embolus than by the technical errors during placement of
a shunt, endarterectomy, or carotid artery reconstruction
[14]. We used prophylactic heparinization in operating
room but stroke event was developed.

Not only resuscitation but also control of bleeding focus



is important in the acute management. Hisashi et al. point
out the dogmatic custom that ‘The surgical operation
must be done in the operation room (OR)” can lead very
unfortunate result. Because there are multidisciplinary
reasons such as coagulopathy due to time delay, operation
room needing completion of several unavoidable hospital
procedures, impossibility of patient’s transportation to
OR and so on [13]. It means that urgent resuscitative sur-
gery can be used in the urgent situation as a bridge tech-
nique if the ED is set for ED procedure.

Therefore, when a patient is in lethal status including
hypovolemic shock or cardiac arrest, ED exploration and
clamping bleeder can be a bridge option for resuscitation
and definitive operation.
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