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Cervical Internal Carotid Artery Injuries Due to Blunt 
Trauma 
Solomon Batnitzky ,1 , 2 Hilton I. Price,1 Robert W, Holden, 2 and Edmund A. Franken , Jr.2 

Blunt or nonpenetrating trauma to the head and neck occa
sionally resu lts in damage to the cervical segment of the internal 
carotid artery. This may produce neurologic signs and symptoms 
that mimic acute craniocerebral injury. The mortality and mor
bidity associated with these injuries are alarmingly high. These 
injuries may be missed if one relies only on computed tomogra
phy. Angiography is still the definitive procedure t o diagnose 
these lesions. The clinical and radiographic features as well as 
the pathogenesis and mechanism of injury are discussed for 21 
cases of injury to the cervical internal carotid artery due to blunt 
trauma. 

Although rare, blunt or nonpenetrating injuries to the head and 
neck may result in damage to th e cervical segment of th e internal 
carotid artery (ICA) . This damage may produce neurologic defic its 
that mimic the signs and symptoms of acute craniocerebral injury . 
The morbidity and mortality associated with these injuries are 
alarmingly high. 

Computed tomography (CT) has virtually replaced angiography 
as the definit ive radio logic procedure in the diagnosis and manage
ment of craniocerebral trauma [1], but because CT is not a partic
ularly effect ive imag ing mode for vascular sequelae, an arterial 
injury may go unrecognized because of the failure to suspect it. 
Physic ians dealing wi th traumatized patients should be aware of 
this possibility and should not attribute all neurologic signs in the 
traumatized patient to direct cerebral injury. Angiography is still the 
procedure of choice to demonstrate the vascu lar sequelae of head 
and neck trauma. 

Materials and Methods 

We investigated 21 cases of injuries to the cervical segment of 
the ICA following blunt or non penetrating trauma. The patients were 
16 to 57 years old (mean, 28.2 years). There were 12 males and 
nine females. The sources of trauma were: vehicular acc idents, 18; 
head caught in metal punch press, one; fall on head during seizure, 
one; and hit on neck by a chair, one. 

In 15 cases there was evidence of trauma to the forehead and 
face consist ing of abrasions, contusions, and lacerations. In two 
cases th ere was extern al evidence of trauma to the neck, consisting 
of abrasions and contusions. Four patients exhibited no external 
evidence of trauma to the head or neck. 

In 11 cases the onset of symptoms was immed iate. In 10 cases 

th ere was a delay of from 3 hr to 4 days in the onset of neurolopic 
symptoms after the injury . 

Plain skull films were normal in all 21 patients , Two patients had 
fractures involving the angle of the mandible, and one pat ient had 
a depressed fracture of the sternum. Cranial CT was performed in 
nine patients on admission to the hospital. It was repeated in five 01 
these patients who suffered neurologic deterioration occurring 3-
24 hr later. 

In two patients, the initial CT scan demonstrated diffuse bilateral 
cerebral edema. The CT scans in the other seven patients and those 
five patients who had follow-up CT scans after neurologic deterio
ration were normal. 

Bilateral carotid angiography was performed in all 21 patients. 
Bilateral involvement of the cervical ICAs was demonstrated in live 
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Fig . 1.- Ang iography in 25-year-old woman after automobile accid(. It. A, 
Left lateral carotid view. Dissecting aneurysm invo lves cervical segm' nt of 
ICA. Extensive segment of narrowing and irregularity of lumen. B, S'milar 
changes involve cervica l seg ment of ri ght ICA. 
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Fig. 2.-A, Left lateral carotid angiography in 40-year-old woman injured 
in automobile accident. Progressive intraluminal narrowing of ICA, tapering 
10 extremely arrow diameter (arrows ) just below carotid canal. Posteriorly 
si luated traumatic aneurysm (arrowhead) . Right carotid angiography dem
onstrated similar features of dissectin9 lesion in right side, but without 
showing traumati c aneurysm. B, Autopsy specimen of left ICA. Disruption of 
inllma (arrowheads ) at three levels and area of dissection (arrows ). Traumatic 
aneurysm cannot be seen on this projection . 
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Fig. 3.-Left lateral carotid angiography in 17 -year-old boy after motor
cycle accident. Complete occ lusion of internal carotid artery 3 cm distal to its 
origin. 

Fig. 4.-Left carotid angiography in 57-year-old hypertensive and diabeti c 
man hit on his neck by a chair. Complete occ lusion of ICA at its origin 
(arrowheads ). Atherosc lerotic changes involve common carot id artery. 

Fig. 5. -Anteroposterior view of right carotid angiography in 42-year-o ld 
man injured in automobile acc ident. trregular narrowing of lumen of upper 

5 

patients (figs . 1 and 2 ). Of these five pati ents, four had bil ateral 
dissec tions but without to tal occ lusion of the a rtery. Th e o ther 
patient had a dissec tion on one side and complete occlus ion on the 
oposite side. One of the patients with bilateral dissec ting aneurysms 

of the ICA exhibited an asociated traumatic aneurysm on one side 
(fig . 2A) . Fourteen patients had complete occlus ion of one of their 
ICAs (fig s. 3 and 4) , and two patients showed evid ence of d issec tion 
of one of their carotid arteries without to tal occlus ion . In th ose 
cases in whic h complete occlus ion o f the cervica l ICA was demon
strated , the s ite of occlu sion occurred within the first 3 c m of the 
proximal ICA. 

Results 

Nine patients underwent surgery consisting of arte ri o tomy w ith 
thrombectomy or thromboendarterec tomy. Of these nine pati ents, 
two died shortl y after surgery. On e patient improved with out any 
residual neurolog ic defic it. Six pati ents improved s lightly but still 
had significant residua l neuro log ic defi c its at the time of discharge, 
whic h persisted in fo llow-up examinations cond uc ted up to 1 year 

postinjury . Five of the group of 12 patients who did not have any 
surgery died . Six were left with a moderate to severe neuro log ic 
defi c it , and one pati ent recovered completely. 

Autopsies were performed in five o f the patients w ho died . (Fo ur 
were from the group who did not have any surgery .) In all fi ve cases, 
th ere was evidence o f one or more intimal tears of the cervical ICA 
at the level of C1 and C2 (fig . 28) . Extensive intraluminal antemor

tem thrombus was present in all five cases, and three cases showed 
evidence of intramural dissection . 

6 
cervicallCA due to dissecting lesion. Linear filli ng defect (arro wheads ) within 
opacified vessel which represents intimal flap. 

Fig. 5. -Lateral carotid angiography in 23-year-old man in jured in auto
mobile accident. Dissecting aneurysm of cervica l segment of ICA . Character
istic irregularity and narrowing of lumen of vessel. Dissection ex tends distally 
into petrous and cavernous segments of artery . Spiral filling defect (arrow
heads) wi thin opacified vessel represents intima between false and true 
lumen of vessel. 
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Discussion 

Traumatic tCA occlusion after blunt trauma was first reported by 
Verneuil over a hundred years ago [2]. Reports of posttraumatic 
changes in th ese vessels have been relatively frequent since the 
automobile age [3- 7]. In the overwhelming majority of cases, trauma 
to the ICA is the result of penetrating injuries to the vessel. Non
penetrating or blunt injuries of the cervical ICA account for only 
3%- 10% of all cervical carotid artery trauma [6, 7] . Nonpenetrating 
or blunt trauma to the cervical ICA may result in partial or complete 
thrombotic occlusion and / or aneurysm formation. These injuries 
are assoc iated with a high inc idence of severe neurolog ic compli
cation s and significant mortality [4]. 

Pathogenesis and Mechanisms of Injury 

Nonpenetrating or blunt trauma to the cervicallCA may be caused 
by: (1) indirect trauma caused by hyperextension of the neck; (2) 
direc t blunt trauma to the neck; (3) intraoral trauma; or (4) fractures 
through the base of the skull. 

Closed head trauma, parti cularl y in auto accidents, is often 
accompanied by forced hyperextension of the head and neck. The 
ICA is tensioned and stretched over the bony mass of the first and 
second cervical vertebrae, tearing the intima in one or more places 
[8-12]. In some cases, the inner layer of the media may also be 
torn . This is the probable mechanism of injury in most cases. In 
reviewing 52 cases in the literature, Yamada et al. [4] found an 
intimal tear in 62% of cases in wh ich the pathology was definitely 
known . 

Sudden stretching of the femoral artery has been shown experi
mentally to produce an intimal tear [1 3]. This is followed by the 
ro lling up of the ruptured intimal layer by the fl ow of the blood . 
Th rombosis at the site of the intimal rupture results in occlusion of 
the artery. These changes are similar to the changes that occur in 
the carotid artery with hyperextension. 

Lacerations, contusions, and abrasions on the forehead , face, 
and jaw were found in many of the reported cases [10 , 12]. In 15 
of our cases these signs indicated that hyperextension of the head 

occurred at the time of injury. 
Contralateral rotation of the head at the time of injury may cause 

further stretching and compression of the ICA [9 , 10, 12]. The 
combination of hyperextension and contralateral rotation of the 
head may be the mechanism involved in unilateral ICA trauma. 
However, the bilateral nature in five of our cases and in other 
reported cases [11 , 14, 15] argues against the rotational element 
as a major factor in the produc tion of th e intimal tear. 

Boldrey et al. [8] postulated fi xation of the ICA to the lateral 
process of the atlas as a result of previous pharyngeal infections. 
This could increase the probability of injury at this level from sudden 
and severe hyperextension of the head. 

One patient in our series who had a total occlusion of the right 
cervicallCA also had an associated fracture of the sternum. Hughes 

and Brownell [9] showed that depressed stern al fractures may 
tether the innominate artery so that th e distal common carotid artery 
and ICA are more susceptible to sudden stress injuries . This may 
be a fac tor in some patients. 

The intimal tear may act as a nidus for thrombus formation [1 2]. 
There may be antegrade and / or retrograde propagation of the 
th rombus. In most cases, total occlusion of the ICA is present 
[4 , 5]. This occurred in 15 of our 21 patients. The thrombus may 
also serve as a source of emboli. The release of tiny emboli from 
the ICA thrombus into the cerebral c irc ulation may result in neuro
logic deterioration. 

Less often, a dissecting aneurysm may develop [10 , 11, 16]. 
Passage of blood through the intimal tear into the media may result 

in intramural dissection with a resultant narrowing and compromise 
of the vascular lumen. The resultant stenosis of the lumen may leM 
to thrombotic occlusion of the vessel and the complications of 
emboli. The tendency for thrombus formation is increased by the 
presence of perivascular edema or hematoma, vasospasm, hypo
tension, and the increased adhesiveness of platelets after major 
trauma [1 2]. 

The most common site of ICA injuries is the upper cerviC81 
internal carotid artery at the level of C1 and C2 [4 , 10, 11] . • \ 
number of reports have suggested that the most frequent site 0f 
injury is the cervical ICA 1-3 em above the bifurcation of the 
common carotid artery [1 2, 17]. However , the proximal propagation 
of the thrombus from the upper cervical ICA toward the bifurcat ion 
of the common carotid artery may lead to the erroneous impression 
that the site of arterial injury is nearer the bifurcation of the common 
carotid artery. 

Cervical ICA aneurysms due to blunt trauma are extremely rare 
but may occur if there is disruption of the media and / or the 
adventitia, as well as the intima at the time of injury [11 , 18]. 
Rupture of these aneurysms is rare, but complications secondal Y 
to embolism and thrombosis are relatively common. 

Direct blows to the neck, parti cularly in older patients, are more 
likely to damage an atheromatous artery with dislodgment of ti le 
atheromatous plaque, which may form an obstructing fl ap with 
associated thrombus formation [4 , 19]. Two patients in our seril;S 
had external evidence of trauma to the neck on the affected side. 
One of these patients, aged 57 years, had a history of hypertensl'ln 
and diabetes. Angiography in this patient showed the occlusion of 
the cervicallCA on the side of the neck abrasion and demonstrated 
generalized atherosclerotic changes in the ipsilateral common ca
rotid artery, the contralateral common carotid bifurcation, the aorta, 
and the femoral arteries (fig. 4). Even more rarely, blunt trauma to 
the neck may cause bleeding into the soft ti ssues around the carotid 
arteries, and this may produce extrinsic constriction and occlusion 
of the carotid artery [20]. 

Batzdorf et al. [11] showed that forces applied to the angle c,f a 
mandible that mayor may not fracture the mandible itself can be 
transmitted to the ICA, or could compress the artery against the 
cervical spine and thus injure the artery. Two of our patients I"ith 
unilateral total occlusion of the cervicallCA had fractured mandibles 
on the same side as the arterial occlusion . 

Thrombosis of the ICA resulting from intraoral trauma to the 
peritonsilar area has been reported in children who have fallen 
while sucking on a hard object such as a lollipop , pencil , or stick 
[21, 22]. Also, basal skull fractures may contuse or tear the pet n us 
portion of the internal carotid artery , which may in turn resull in 
thrombosis [4 , 17, 23]. 

Clin ica l Fea tures of ICA Trauma 

These lesions occur mainly in young patients. The mean ag!~ in 
our series was 28.2 years. The greater mobility of the cervical spine 
in younger individuals may account for the increased frequency of 
this type of injury in patients under 50 years of age [11]. Furtller
more, in older patients, the vessels lose their elastic ity and bec me 
tortuous and hardened. This makes the vessels more resistal I to 
tearing and diminishes the possibility of a stretch injury to the CA. 

The cl inical course and features of traumatic injury to the cer Ical 
ICA vary considerably from patient to patient, and the progl ,0sis 
depends on the adequacy of collateral c irculation and the pres,'nce 
or absence of embolic phenomena. Also , because of adeqJate 
co llateral c irculation from the contralateral carotid artery, otal 
occlusion of a single carotid artery may be well tolerated in ,1051 

young individuals. However , the patient may deteriorate neurc :ogi
cally if complicating fac tors such as hypoxia, hypotension , [./stal 
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propagation of the clot . and / or embolizat ion into the intracranial 

vessels occur. 
The development of symptoms and signs may follow a lucid 

interval . which can vary from 1 to more than 24 hr after the trauma. 
This in turn may simulate an epidural hematoma. which may direct 
Ihe phyisican 's attention to the cranium as the cause for the neu
rologic deficit. There are also instances where the latent period 
between the time of injury and the development of the clinica l 
picture may extend to a few days or even a few weeks. The c linical 
pictu re may be aggravated by associated intracranial injuries . Bi
lateral cerebral edema was present in two of our patients . 

The development of focal neurologic deficits with essentia lly no 
change in the level of consciousness suggests a posttraumatic 
vascular lesion and may be an important sign to differentiate a 
vascular injury from an intracranial mass lesion [7. 24]. Patients 
with traumatic intracranial mass lesions generally become obtunded 
by the time focal neurolog ic signs appear. (However. this was not 
a feature in our 10 patients who deteriorated after a latent period. 
In all 10 patients. mental blunting accompan ied th e development of 
focal neurologic deficits.) 

Yamada and others [4. 5 . 11. 25] have shown that there is a 
high incidence of morbidity and mortality if surgical treatment con
sisting of thromboendarterectomy is not prompt once neurologic 
signs have appeared. There was a 14% mortality in the operated 
group that he reviewed (21 cases). compared with a 55% mortality 
in the nonoperated group (31 cases). Among the survivors of the 
operated group. 10% were left with moderate or slight neurologic 
delici ts. and 18% had no neurolog ic deficits . The su rvivors in the 
nonoperated group were so disabled as to be unable to work . The 
mortality and morbidity in our series are similar to those reported in 
other series [4 . 5. 11. 25]. 

Radiographic Features of ICA Trauma 

Initially. CT is relatively ineffective in the diagnosis of the sequelae 
of carotid artery trauma; however, delayed serial CT scans may 
may demonstrate the evolution of infarction in these cases . In a 
study by French et al. [24]. the earliest positive scan to show 
infarction occurred 11 hr after the onset of neurologic deficits. 

Carotid angiography is the. definitive radiologic procedure to 
demonstrate these lesions. Bilateral carotid angiography. to include 
both the neck and intracranial vessels, should be performed in all 
cases of suspected arterial trauma. Angiography will demonstrate 
the arterial injury and the sites of cerebral emboli . and will evaluate 
collateral circulation. If the clinical situation suggests posterior 
fossa involvement. vertebral angiography should also be performed. 
In most cases angiography will also demonstrate total occlusion of 
the cervicallCA 1 -3 cm distal to the bifurcation of the ICA. In other 
cases. varying degrees of stenosis of the artery may be seen. The 
intimal tear or flap may be seen as a linear or spinal lucency within 
Ihe opacified vessel (fig. 5). 

The characteristic features of a dissecting aneurysm (consisting 
of marked irregu larity and narrowing of the arterial lumen) may also 
be seen. If the fal se lumen of the dissection joins the normal lumen 
of Ihe vessel at both ends of the lesion. angiography may opacify 
both the true and false lumina of the vessel. The intima and that 
part of the tunica media central to the dissection will appear as a 
spi ral bandlike filling defect between the two lumina (fig . 6). A false 
aneurysm may be demonstrated typically in the upper cervical 
segment of the ICA, but this is rare. 
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