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Introduction: Craniofacial trauma may potentially have significant blood loss which may 
lead to death in some trauma patients.
Case Report: We report a case of a 43-year-old male who had a lethal noncompressible 
arterial hemorrhage from a penetrating wound on his left frontotemporal and preauricular 
region. Extensive bleeding was successfully temporarily controlled by external carotid artery 
(ECA) occlusion. The definitive operation was completed in a staged fashion following 
a computed tomography angiography assessment extension of the injury.
Conclusion: Temporarily controlling the bleeding from the carotid artery should be con
sidered as a life saving procedure in a lethal craniofacial injury.
Keywords: craniofacial injury, external carotid artery ligation, temporary external carotid 
artery control, maxillary artery bleeding

Introduction
An uncontrolled extensive arterial bleed from a craniofacial injury is the leading 
cause of death in trauma patients. The emergency external carotid artery (ECA) 
ligation for exsanguinating hemorrhage is a useful life saving procedure.

Case Report
A 43-year-old male sustained an extensive penetrating injury to his left fronto
temporal and preauricular region—from a broken grass-cutting blade—with an 
incompressible pulsating lesion (Figure 1). He was immediately transferred to 
a trauma center. His vital signs showed systolic blood pressure of 60–70 milli
meters of mercury and his pulse rate was 140 beats per minute and oxygen 
saturation was 80%. The physical examination suggested an active arterial bleed 
from the maxillary artery, anterior to the mandibular neck. A few minutes after the 
patient arrived, his consciousness was deteriorating to E1V1M5 and an endotra
cheal tube was inserted. An immediate transfusion of group O red blood cell was 
initiated.

The trauma plus protocol (The protocol trauma team activation for severe 
trauma patient of institute) was activated and the patient was immediately 
transferred to the operating room. A longitudinal skin incision along the anterior 
margin of the left sternocleidomastoid muscle was performed. The posterior 
belly of the digastric muscle was cut to reveal the carotid bifurcation clearly. 
The left common facial vein was divided. The left common carotid artery, 
external and internal carotid arteries were exposed and encircled by vascular 
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slings. Transient left ECA occlusion by application of 
a Rumel tourniquet was performed (Figure 2). 
A massive artery bleedwas controlled. The duration 
between the activation of the trauma protocol and the 
occlusion of the ECA was 8 minutes. The penetrating 
tract at the preauricular region was tamponaded by bal
loon (Figure 3). Subsequently, the patient was trans
ferred to computed tomographic angiography (CTA) of 
the brain and neck to evaluate the adjacent structure and 
intracranial vascular injury. The study revealed 
a metallic foreign body with multiple left side skull 
fractures with multiple comminuted fractures involving 
the zygomatic process of the left temporal bone, lateral 
wall of left orbit, left orbit apex, left superior orbital 
fissure and left optic canal, squamous part of left tem
poral bone, wall of sphenoid and ethmoid sinuses, and 
the greater and lesser wing of the sphenoid bone 
(Figure 4). There was acute subarachnoid hemorrhage 
along the left Sylvian fissure and an acute subdural 
hemorrhage along the frontotemporal convexity with 
brain swelling (Figure 5). There was no evidence of 
intracranial arterial injury (Figure 6). The patient was 
returned to the operating room and the foreign body was 
carefully removed. A completed transection of the 

Figure 1 Penetrating wound on left frontotemporal and preauricular region.

Figure 2 The transient left external carotid artery occlusion. (A) External carotid 
artery; (B) internal carotid artery; (C) common carotid artery.

Figure 3 Technique of bleeding control. (A) External carotid artery occlusion; (B) 
internal carotid artery; (C) balloon tamponade; (D) common carotid artery.
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maxillary artery was identified and ligated, then the 
ECA was released and revealed no active bleeding site. 
The total duration of the transient ECA occlusion was 
100 minutes. The foreign body fragments were removed. 
The dura was repaired and a subgaleal drain was placed. 
The patient had received 6 units of packed red cells, 6 
units of fresh frozen plasma and 4 units of single donor 
platelets. Ongoing resuscitation continued in the trauma 
intensive care unit (ICU). The preauricular area was re- 
explored over the next 2 days. The left mandible con
dyle fixation with plate and screw was performed and 
the complete transection of the facial nerve was re- 
anastomosed to the great auricular nerve. The duration 

of stay was 10 days. The patient had good levels of 
conscious with a GCS of E4V5M6 and motor power 
grade V. The patient was paralyzed on the left side of 
the face from the facial nerve injury and suffered per
manent visual loss in the left eye due to extensive optic 
nerve damage.

Discussion
Arterial bleeding from a craniofacial injury is a life- 
threatening condition. The immediate management 
consists of assessing a patient’s condition rapidly and 
accurately, then resuscitating and stabilizing the patient 
according to priority, including airway with cervical 

Figure 4 Computed tomography of a metallic foreign body with multiple left side skull and facial bone fracture.
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spine protection, breathing, circulation, disability, and 
exposure/environmental control.1

The craniofacial area consists of several structures, 
including branches of the internal and external carotid 
artery, vertebral artery, veins, cranial nerve, bony structure, 
brain, and other intracranial structures. The amount of 
tissue damage depends on the amount of energy trans
ferred to that tissue.

Vascular complications in a penetrating brain injury 
have been reported to range from 5 to 40% in both high 
and low velocity penetrating injury.2–4 The active pulsatile 
arterial bleeding can cause hemorrhagic shock. The physi
cal examination is helpful to determine the possible injury. 

An extensive external bleedmust be quickly assessed and 
controlled. Superficial vessel compression may minimize 
blood loss. The traumatic facial hemorrhage usually 
results from the lacerated periosteum, mucosa or major 
vessels. The most commonly injured vessels include 
branches of the ECA, the maxillary artery, and its intraoss
eous branches.5 However, bleeding from deep vessels is 
difficult to localize and treat.

The direct application to the common carotid artery can 
reduce bleeding, but the prolonged compression will result 
in cerebral ischemia. The selective occlusion of the ECA 
with local pressure by balloon tamponade can effectively 
reduce blood loss.6

Figure 5 Computed tomography scan showing the presence of subarachnoid hemorrhage along left Sylvian fissure and acute subdural hemorrhage along frontotemporal 
convexity with brain swelling.
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Neuroimaging is vital for surgical purposes,7 espe
cially for determining type of surgery, size and location 
of the approach, and route of extraction of the foreign 
body. The literature shows many advantages from CT- 
scans with respect to skull radiography, including 
increased capacity to identify missile and bone frag
ments, characterization of the projectile trajectory, 

evaluation of the extent of brain injury, and detection 
of intracranial hematomas.

Multidisciplinary management was represented in this 
case. The patient was immediately transferred from the 
emergency room to the operating theater through the 
trauma plus protocol of our center. After the active hemor
rhage was controlled and vital signs were stable, the 

Figure 6 Computed tomography angiography shows no visible intracranial vascular injury.
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patient underwent a brain computed tomography scan. The 
neurosurgeon evaluated the scan and the foreign body 
fragments were removed and then the patient continued 
to be resuscitated in the ICU. The remaining facial nerve 
injury was re-evaluated and reconstructed after a few days.

Conclusion
The active craniofacial bleeding is threatening hemor
rhage. If the bleeding cannot be controlled and the patient 
becomes unstable, immediate surgical selective temporary 
external carotid artery controlled should be considered.
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