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rate of CAD was 2.6 per 100,000 1. Davis also
reported CAD as occurring only in 0.08% of
blunt trauma patients 2. Although CAD has
been often missed in cases with few symptoms,
it is increasing in young people in relation to
the recent increase in motor-vehicle accidents.

Traumatic CAD is caused by sports, violence
or traffic accidents, and can occur in unilateral or
bilateral common carotid arteries. It sometimes
causes cerebral infarction and results in poor
outcome. On the other hand, spontaneous CAD
occurs in unilateral common or internal carotid
artery, and sometimes spontaneously cures.

CAD has been treated medically or surgical-
ly until endovascular therapy was introduced.
Anticoagulation is recommended as the stan-
dard medical treatment. On the other hand,
surgical treatment such as arterial bypass is
technically difficult and carries the risk of low-
er cranial nerve injury 3-5. Therefore, endovascu-
lar stent placement has recently been proposed
as an alternative especially for bilateral lesions.

This paper describes a rare case of bilateral
traumatic CAD secondary to strangulation
treated by stent placement, and discusses our
strategy of treatment with a review of the liter-
ature.

Case Report

A 61-year-old woman was caught in a con-
veyer belt. At that time, her neck was strangled
by a strap of her apron (figure 1). She became
unconscious and her pulse and respiration were

Summary

We report a case of bilateral common carotid
artery dissection due to strangulation successful-
ly treated by stent placement, with a review of
the literature. A 61-year-old woman was stran-
gled by an apron strap. She was admitted to our
hospital with tetraparesis, because of spinal cord
injury. On the next day, her left hemiparesis ag-
gravated and left facial palsy newly appeared.
Diffusion weighted magnetic resonance imaging
(MRI) showed new ischemic lesions in the right
cerebral hemisphere. Aortography revealed bi-
lateral common carotid artery dissection. More-
over, thrombus or intimal flap was recognized in
the right common carotid artery. The right com-
mon carotid dissection was fixed with deploy-
ment of self expanding stents to prevent the ag-
gravation of ischemic stroke at that time.

The contralateral lesion was also treated ten
days later because small ischemic lesions were
newly recognized in the left hemisphere on MRI.
No new neurological deficit appeared after bilat-
eral carotid artery stenting. Her paraparesis com-
pletely improved two months after the spinal
cord injury. Carotid artery stenting using self ex-
panding stents was especially effective as the
treatment for bilateral carotid artery dissection.

Introduction

Carotid artery dissection (CAD) is rare, oc-
curring spontaneously or secondary to trauma.
Schievink reported that the annual incidence
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weak. On admission to our hospital, she was
conscious with tetraparesis 2,5 and hypesthesia
in her extremities. A brain CT scan showed no
abnormal lesions, but cervical MR scan re-
vealed intramedullary abnormal intensity in
the C5/6 spinal cord. She was diagnosed as
spinal cord injury and received high-dose
steroid therapy (1000 mg/day) after admission.
On the next day, however, her left hemiparesis
aggravated to 1,5, including left facial palsy, and

carotid bruit was audible at her right neck.
Magnetic resonance angiography showed dis-
section of the bilateral common carotid arter-
ies, and diffusion-weighted MRI revealed new
ischemic lesions in the right hemisphere (figure
2A). Diagnostic angiography confirmed dissec-
tion of bilateral common carotid arteries, and
showed a defect of contrast medium distal to
the right dissected lesion suggesting thrombus
or intimal flap (figure 2B). We considered that
cerebral infarction was caused by artery-to-
artery embolism from the right common
carotid artery dissection. To prevent further
embolism or acute occlusion of the dissected
common carotid artery, we performed stent
placement for the right common carotid artery
simultaneously.

Under local anesthesia, a 9F guiding ca-
theter was advanced into the right common
carotid artery (CCA). As the dissected lesion
was too long to cover with a single stent, two
stents were necessary to cover the entire le-
sion. A guard wire (PercuSurge system; Med-
tronic, Inc., Minneapolis, MN) was navigated
into the right internal carotid artery beyond
the dissection, and primary stenting was per-
formed with an 8x40 mm SMART stent (Cor-
dis Endovascular, Miami Lakes, FL) for the
distal part of dissection under distal protec-
tion. Then, a 9x60 mm SMART stent was de-
ployed in the proximal part in overlapped

Figure 1 Photograph of the patient on admission. Her neck
is strangled by an apron strap.

Figure 2 A) Diffusion-weighted magnetic resonance imaging (DWI) one day after the onset, showing new ischemic lesions
in the right hemisphere. B) Aortogram one day after the trauma, showing bilateral common carotid dissection. Thrombus or
intimal flap is recognized in the right common carotid artery (CCA). C) Right carotid angiograms after stent placement
(right oblique view), revealing good patency of the right CCA.
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Figure 3 A) DWI 4 days after the onset, showing new high intensity spot in the parieto-occipital lobe. B) Left carotid an-
giogram 13 days after the accident showing the dissection in the left CCA. C) Aortogram after stent placement revealing dis-
appearance of the dissection in the bilateral CCA. D) Fluid attenuated inversion recovery (FLAIR) magnetic resonance
imaging 60 days after the onset, showing minor infarction in the right hemisphere.
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fashion. These two stents covered the entire le-
sion and the thrombus or intimal flap disap-
peared immediately (figure 2C). After stent-
ing, anticoagulation therapy (heparin 10,000
units/day) was maintained for ten days. Her
neurological symptoms did not change periop-
eratively.

The contralateral lesion was also treated ten
days after onset, because diffusion weighted
MRI on the fourth day showed a new ischemic
lesion in the left parietal lobe in spite of anti-
coagulation (figure 3A). Carotid artery stent-
ing was performed in the same manner as the
first. After distal protection, an 8x60-mm X-
pert stent (Abott Vascular Devices Chicago
Illinois USA) was deployed to cover the entire
lesion of the CCA dissection (figure 3B,C).

She was treated with an antiplatelet drug (bi-
aspirin 100 mg/day)after the stent placement
for the left carotid lesion. Her paraparesis im-
proved to full strength two months after the in-
jury. Angiography at the 23rd day revealed
widely patent CCA without any thrombus in
the bilateral common carotid artery, and fol-
low-up MRI at the 60th day showed no new
cerebral infarction in the brain (figure 3D).

Discussion

The etiology of CAD caused by neck trauma
is generally considered as follows. (A) The
CCA is stretched by neck hyperextension dur-
ing rotatory movement of head. (B) The CCA
is compressed to the lateral mass of the atlas
and transverse processes of the spine during
contralateral flexion of the neck. (C) The CCA
is directly injured by a blow 6. We reviewed 43
patients who had diagnosis of traumatic CAD
from 1988 to 2004, and found that CAD caused
by (A) or (B) had a tendency to occur in the
unilateral internal carotid artery. As for the
cause of CAD, it was often associated with mo-
torcar or bicycle accidents. On the other hand,
CAD due to strangulation was reported to be
rare. In our case, bilateral CAD was considered
due to direct injury to the common carotid
artery at the neck. As her neck was strangled
by her apron strap, bilateral CCAs were easily
compressed by the strap.

When CAD occurs, thrombus may be for-
med near the dissection, and causes distal em-
bolism or acute occlusion. In cases of traumatic
CAD, it is well known that there are more cas-
es with focal signs caused by cerebral embolism

than those with headache alone 7. In 25 cases
whose initial symptoms were reported in the
literature, hemiparesis was identified in 19 cas-
es, and headache was only in two patients 5-16.
According to the interval from accident to on-
set of symptoms, it has been considered that
neurological signs due to CAD generally occur
within 24 hours 14. In our review of the litera-
ture, however, symptoms occurred within 24
hours only in two out of 25 cases. On the other
hand, in 11 out of 23 patients, symptoms oc-
curred after a few months, and most of these
patients suffered from cerebral ischemia.
Therefore, we should consider that it is neces-
sary to look for cerebral embolism for a long
time, even in asymptomatic patients.

In general, CAD has been treated medically,
especially in asymptomatic cases. Heparin was
continued for about one week, and followed by
oral anticoagulant with warfarin for three to six
months. When frequent transient ischemic at-
tack or cerebral infarction occurs, surgical treat-
ment should be considered 3,17,18. Surgical treat-
ment includes interposition of the saphenous
vein graft, extracranial to intracranial arterial
bypass, and carotid endarterectomy. In seven
out of 25 cases in our review, surgical treat-
ments were selected, and five of them received
reconstruction with vein graft. Okada et Al re-
ported the outcome of surgical treatment was
poor in their series 5. As the reason for poor re-
sults, it was considered that surgery must be
performed under anticoagulation and the rate
of graft vessel patency was low. Moreover, es-
pecially in a case of bilateral CAD as our case,
surgery may cause laryngeal nerve palsy bilat-
erally. On the other hand, stent placement was
done for ten out of 25 cases and their results
were good in all cases. Recently, stent place-
ment proved to be good for high-risk patients
for carotid endarterectomy in the SAPPHIRE
study 19. Therefore, stent placement is consid-
ered more suitable than direct surgery, as a
treatment for bilateral CAD.

Carotid artery stenting allows immediate dis-
appearance of dissected lumen with reperfu-
sion to ischemic brain. In particular, sthe elf-ex-
panding stent we used in our case can resolve
dissection by compressing the intimal flap to
the vessel wall. Since the vessel wall of trau-
matic dissected carotid artery does not have
atheromatous plaque as seen in cases of ather-
osclerotic carotid artery stenosis, the risk of
embolic complication and restenosis seems low,
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and strong medication is considered unneces-
sary after stenting.

At present, although guidelines for treat-
ment of CAD are lacking, we consider it is bet-
ter to perform stent placement for traumatic
CAD in symptomatic cases as soon as possible.

Even in asymptomatic case, there is a possibili-
ty of causing cerebral embolism in the chronic
phase as shown in previous reports. Therefore,
we consider that it is reasonable to perform
stent placement when new lesions are detected
on MRI.


