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Two cases of internal carotid artery thrombosis associated with a maxillary Le Fort III and mandibular angle 
fractures after maxillofacial blunt injuries are described. Both patients had delayed neurologic deficit and 
hemiparesis. The diagnosis was made by carotid angiography after clinical evidence of thromboembolism. 
Clinical aspects and etiology, with special attention to mechanism of injury, are discussed. 
(ORALSURGORALMEDORALPATHOL~!W~;~~:~~~-11) 

T raumatic occlusion or stenosis of the internal ca- 
rotid artery (ICA) is a rare complication of blunt 
maxillofacial complex injuries.’ Blunt carotid inju- 
ries, which are usually caused by motor vehicle acci- 
dents, may not be recognized until manifested by 
neurologic deficit. The clinical course may vary con- 
siderably in both the type of symptoms and the inter- 
val between injury and onset of symptoms. Two un- 
usual cases of ICA thrombosis and hemiparesis after 
nonpenetrating trauma to the maxillofacial region are 
documented. The clinical aspects and the pathogen- 
esis of ICA thrombosis are reviewed and analyzed. 

CASEREPORTS 
Case 1 

A 19-year-old female driver involved in an automobile 
accident was unconscious during the extrication and evac- 
uation to the hospital. At initial examination the patient was 
moving all extremities and did not respond to painful stim- 
uli. The pupils were fixed, with anisocoria. The left pupil 
was 4 mm and responded only to direct light stimulus, and 
the right pupil was 7 mm and did not respond consensually 
or directly to light stimulus. Associated injuries involved a 
maxillary Le Fort III fracture and comminuted right man- 
dibular angle fractures, right pneumothorax, and a brain 
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concussion. No head and neck lacerations were noted, and 
no bruit was heard over either carotid arteries. Examination 
of the abdomen and genitourinary system revealed no ab- 
normalities. Computed tomographic (CT) scan of the brain 
within the first hour of admission appeared normal. Facial 
CT scan demonstrated the complex maxillary Le Fort III 
fractures. The patient regained consciousness gradually, 
becoming alert, responding to commands, and showing no 
neurologic abnormality. 

Eight days after the injury, paresis of the left arm and 
subsequently of the left leg developed. Repeated CT scan of 
the brain demonstrated decreased attenuation throughout 
the right cerebral hemisphere, denoting a cerebral infarct. 
Right carotid arteriogram revealed a large intra-arterial 
clot with an almost complete occlusion at the intracranial 
bifurcation of the right ICA with extension into the right 
anterior and middle cerebral arteries (Fig. 1). Multiple 
small emboli were present in the distal aspect of the middle 
cerebral artery branches. The patient was treated with dex- 
amethasone, 40 mg/day intravenously, to minimize the ce- 
rebral edema and intracranial pressure. Facial and man- 
dibular fractures were surgically treated by open reduction 
and internal wire fixation. 

The patient had an uneventful postoperative course. 
Three months after the accident the patient’s neurologic 
condition stabilized with a moderate residual left-sided 
hemiparesis. 

Case 2 

A 31-year-old woman, an unrestrained passenger in- 
volved in an automobile accident, was combative on admis- 
sion after sustaining multiple traumatic injuries. Facial in- 
volvement included a 10 cm laceration extending from the 
nasofrontal area through the canthal and lacrimal appara- 
tus to the left cheek, with underlying comminuted naso- 
orbital and zygomaticomaxillary complex fractures. Left 



Volume 72 
Number 4 

Internal carotid artery thrombosis 409 

Fig. 1. Case 1. Anteroposterior angiogram of right com- 
mon carotid artery shows supraclinoid internal carotid 
(lowermost arrow) with poor filling. Intraluminal clot seen 
as filling defect with marginal opacification (tram-track 
sign) in proximal portion of right middle cerebral artery 
(right arrow). Origin of right anterior cerebral artery 
occluded by same clot, whose distal extent is shown in first 
arterial segment (small arrow). Additional filling defect 
(embolus) in proximal anterior pericallosal artery is present 
(left arrow). 

mandibular fractures of the angle and subcondylar areas 
were also evident. No other systemic injuries besides lacer- 
ations of the right hand and knee were present. The patient 
neurologically had a Glasgow coma score of 8, anisocoria 
with a 3 mm right reactive pupil and a 4 mm unreactive left 
pupil, and a left peripheral partial seventh nerve paresis. 
She moved all four extremities spontaneously and re- 
sponded to painful stimuli. 

Nine hours after the injury the patient’s level of con- 
sciousness improved considerably and she responded to 
commands. Hemiparesis of the right upper and lower 
extremities developed after 32 hours. Repeated CT scan of 
the brain was normal, with no evidence of cerebral injury. 
A facial CT scan demonstrated the severely cornminuted 
midfacial fractures. Temporary stabilization of the facial 
fractures with debridement and closure of the lacerations 
was performed before definitive reconstruction could be 
done. 

Four days after the injury the right hemiparesis and left 

Fig. 2. Case 2. Lateral left carotid angiogram shows 
nonfilling of middle cerebral sylvian branches (curved 
arrow). Note filling of small lenticulostriate branches of 
proximal middle cerebral artery. Proximal left external ca- 
rotid artery is abruptly cut off beyond origins of facial and 
occipital branches by emboli (arrow). 

peripheral partial seventh nerve paresis continued, and an 
expressive dysphasia developed. Determination of a left is- 
chemic cerebral infarct was confirmed by a left cerebral lu- 
cency with edema on the CT scan and a left carotid arte- 
riogram. The arteriogram revealed an occlusion of the left 
middle cerebral artery near its origin and of the external 
carotid artery above the facial branch (Fig. 2). The radio- 
logic appearance suggested an intimal flap of the artery with 
the resulting distal occlusions. No treatment was deemed 
necessary for the middle cerebral arterial infarct. Ten days 
after the injury definitive reconstruction of the left orbit, 
zygomaticomaxillary complex, and mandible was per- 
formed, with calvarial bone grafts and reconstructive plates. 

The patient had an uneventful postoperative course with 
progressive improvement of the neurologic deficiency 
throughout the remainder of her hospitalization. At dis- 
charge the right hemiparesis, left peripheral partial seventh 
cranial nerve paresis, and speech deficit persisted. To date, 
1 year after the injury, a moderate right hemiparesis and left 
peripheral partial seventh cranial nerve paresis continues. 

DISCUSSION 

ICA injuries can occur as a sequela to penetrating 
or blunt trauma. Direct penetrating injuries to the 
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ICA may cause complete or partial arterial transec- 
tion, carotid-cavernous sinus fistula, arteriovenous 
fistula, mural dissecting aneurysm, pseudoaneurysm 
(paravascular encapsulated hematomas that commu- 
nicate with the lumen of the artery), or arterial 
thrombosis. Indirect vascular damage associated with 
blunt ICA injuries may induce thrombosis within the 
vessel, mural dissection, or both. 

The pathogenesis of traumatic occlusion or steno- 
sis of the ICA is generally believed to be a tunica in- 
tima tear of the artery with subsequent flap elevation 
by the force of blood flo~.~ Arteriosclerotic plaques 
predispose vessels toward an intimal tear. Partial or 
complete thrombosis of the artery is caused by this 
dissection and the resultant exposure of the underly- 
ing connective tissue to platelets. Propagation of the 
thrombus either proximally or distally could totally 
occlude the ICA. In the secondary stages of local 
thrombus formation an extension or embolization into 
the cerebral circulation will lead to severe neurologic 
sequelae or death. The thrombus may also be the ni- 
dus for emboli with the potential to occlude small in- 
tracranial vessels with the resultant neurologic defi- 
cits. Two areas are most frequently involved: (1) at 
the cervical segment of the ICA, usually 1 to 3 cm 
above its bifurcation, which is also common for plaque 
formation, and (2) near the base of the skull and just 
distal to the origin of the posterior communicating 
artery. Four possible types of blunt craniocervical and 
maxillofacial injury have been suggested as possible 
mechanisms leading to traumatic thrombosis or dis- 
section of the ICA3: 

1. A direct blow to the anteromedial region of the 
neck causes thrombosis more commonly in older 
persons, by fracture of an atheromatous plaque 
at the carotid bifurcation.4 

2. In a blow to the side of the head or neck, with 
hyperextension and rotation or lateral flexion of 
the neck toward the opposite side, the cervical 
ICA is forced and stretched against the trans- 
verse processes of the C-2 and C-3 vertebrae, 
causing intimal tears and arterial dissection.5 
This occurs most commonly in young victims of 
motor vehicle or motorcycle accidents. 

3. Blunt intraoral trauma by foreign objects, espe- 
cially prevalent in children, may injure the ICA 
at the posterior aspect of the tonsillar fossa. 

4. Basal skull fractures involving the floor of the 
middle cranial fossa in areas such as the carotid 
canal cause thrombosis of the intrapetrous por- 
tion of the ICA. 

The association of blunt ICA trauma with maxil- 
lofacial injuries and mandibular fractures has been 
rarely reported. ‘7 7 The literature has also reported 

thrombosis of the ICA after orthognathic surgery* 
and temporomandibular surgerye In the current re- 
port our patients were involved in motor vehicle acci- 
dents and had no evidence of cervical trauma. The 
ICA thrombosis is thought to have occurred either 
because of the maxillary Le Fort III or the associated 
mandibular angle fractures, with trauma to the 
intratemporal portion of the ICA. In the reviewed 
cases where the mandible was involved, the mandib- 
ular angle was consistently fractured and displaced. 
Anatomically, the carotid artery is posterior and me- 
dial to the mandibular angle. With the mandible usu- 
ally superior to the bifurcation of the common carotid, 
an injury to the mandibular bone could result in 
damage to either the internal or external carotid sys- 
tem. A more ominous complex injury would involve 
the intratemporal portion of the ICA. It has been 
suggested that a bony spicule from the mandible may 
lacerate the carotid artery. Moreover, the biomechan- 
its of ICA injury appear to involve a vector of force 
in a posterior and medial direction, or a torsional 
shearing force resulting from such a vector. The ar- 
tery is momentarily stretched or twisted to produce a 
disruption of the tunica intima. This could then lead 
to elevation of an intimal flap by the force of the blood 
flow, which could result in a thrombus formation at 
the site of the intimal tear with or without overt dis- 
section. Another speculation for the ICA thrombosis 
in our cases is as a result the maxillary Le Fort III 
fractures. This trauma was thought to have occurred 
when the maxillary tuberosity was separated from the 
pterygoid plates, causing a force vector leading to the 
ICA injury. 

The onset of neurologic symptoms in patients with 
traumatic ICA occlusion may be immediate, within 
24 to 48 hours, or late, days or weeks after the 
injury.‘O Characteristically, the onset of detectable 
neurologic deficits is significantly delayed. This was 
also true in our patients, who had hemiparesis 1 and 8 
days after their motor vehicle accidents. The delayed 
neurologic symptoms may well reflect the lag period 
between the original injury and the gradual formation 
of the carotid arterial thrombus, or the cerebral em- 
bolization from the thrombus.6 After traumatic ICA 
thrombosis, cerebral ischemia may present clinically 
as transient ischemic attacks caused by the release of 
emboli from the thrombus. Patients with further 
serious neurologic deficit show lowered level of con- 
sciousness, progressive monoparesis or hemiparesis, 
dysphasia, aphasia, seizures, and sensory distur- 
bances, resulting from cerebral infarction. In fatal 
cases death occurs from extensive cerebral infarction. 
Unfortunately, in these patients the nature of the 
carotid injury may not be appreciated until embolism 
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with cerebral infarction occurs. The most likely cause 
of our patient’s delayed neurologic deficits and hemi- 
paresis was cerebral ischemia resulting from move- 
ment of an embolus into the middle cerebral artery 
from the area of thrombosis at the site of the intimal 
tear in the ICA. 

Diagnosis of carotid artery occlusions in nonpene- 
trating injuries is difficult because the clinical picture 
resembles that of the more common epidural or sub- 
dural hematoma. The definitive diagnosis in the pre- 
sented cases was readily confirmed by contrast carotid 
angiography and revealed a dissection and thrombo- 
sis of the ICA. On injection of the ICA with radio- 
contrast material, the intracranial branches were 
poorly visualized or not seen at all. Diagnosis of blunt 
carotid injury entails accurate visualization of the ar- 
terial anatomy.’ 1 Therefore angiography is indicated 
for maxillofacial injuries when the clinical suspicion 
of vascular injury is high. 

These patients with hemiparesis were treated con- 
servatively because they would have gained little from 
vascular reconstruction and because a cerebral hem- 
orrhage may have resulted from the procedure. 

The present report emphasizes three points: 
1. Blunt injury and thrombosis to the ICA may be 

associated with mandibular angle fractures or 
Le Fort III facial fractures. 

2. The onset of symptoms is often delayed and 
suggested by the development of neurologic 
deficits. 

3. The diagnosis is often further obscured by con- 
comitant intracranial injury and is assisted by 
angiography. 
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