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 Summary
 Background: Ophthalmoplegia secondary to a traumatic dissecting aneurysm in the cavernous segment of 

internal carotid artery (ICA) is a relatively rare entity. Anticoagulant or antiplatelet therapy is 
the preferred treatment option for carotid dissections. However, endovascular interventions are 
noninvasive and alternative methods to surgery, especially in cases of aneurysms that do not 
respond to medical therapy.

 Case Report: We report of a 19-year-old man presenting with left-sided, total ophthalmoplegia after a traffic 
accident. Magnetic resonance imaging (MRI) and digital subtraction angiography (DSA) revealed 
a dissection beginning at the cervical segment of internal carotid artery (ICA) together with a 
dissecting aneurysm in the cavernous segment. A stent was placed in the narrowed and dissected 
segment of ICA, and the dissecting aneurysm of the cavernous segment was successfully managed 
with a stent-assisted coil embolization. After the endovascular treatment of the aneurysm, a full 
recovery of cranial nerve function was achieved.

 Conclusions: Immediate diagnosis and appropriate therapy of dissecting aneurysms is necessary for good clinical 
outcomes in cases of ophthalmoplegia.
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Background

Ophthalmoplegia secondary to intracranial aneurysms 
is a well-described clinical condition. However, a trau-
matic, dissecting carotid aneurysm in the cavernous seg-
ment causing ophthalmoplegia is a relatively rare entity. 
Different mechanisms have been described for the develop-
ment of nerve paresis secondary to an aneurysm. Cranial 
nerve paresis might occur due to a compression of the 
nerve by the aneurysmal sac or due to the irritant effect 
of subarachnoid blood after aneurysmal rupture [1,2]. The 
junction of the ICA and the posterior communicating arter-
ies, cavernous segment/bifurcation of ICA and the basilar 
tip are the most common locations of aneurysms causing 
oculomotor nerve paresis [3]. Herein, we report of a rare 
case of ophthalmoplegia secondary to a traumatic, dissect-
ing aneurysm in the cavernous segment of ICA, which was 
treated with endovascular interventions.

Case Report

A 19-year-old man was transported to an emergency 
department after a traffic accident. He was unconscious 
and unresponsive to painful stimulation. There was no 
spontaneous respiration and the left pupil was dilated. 
Following cardiopulmonary resuscitation and intuba-
tion, the patient was monitored in an intensive care unit. 
Cranial computed tomography (CT), which was performed 
at his first admission, did not reveal any intracranial 
pathology such as subarachnoid hemorrhage (SAH), infarc-
tion or aneurysm. Thoracoabdominal CT was also normal. 
One week later, a drooping eyelid with limited extraocu-
lar movements developed in the left eye of the patient. A 
diagnosis of total ophthalmoplegia was made, characterized 
by a complete limitation of all extraocular movements and 
ptosis. On cranial MRI and MR angiography, an aneurysm 
(15 mm in diameter) of the cavernosal segment of the left 
ICA was detected (Figures 1, 2). DSA revealed a focal and 
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serious narrowing in the cervical segment of left ICA with 
an irregular vessel wall secondary to dissection. A dissect-
ing aneurysm extending into the cavernous sinus was also 
detected in the cavernosal segment of ICA (Figure 3). The 
calibration of distal segments was normal.

Based on DSA, an endovascular treatment of the aneurysm 
was planned. Loading doses of both clopidogrel (450 mg) 
and aspirin (300 mg) were given orally before the treatment 
which was performed under general anesthesia. Initially, a 
6F guiding sheath was placed into the left common carotid 
artery. At the beginning of the treatment, a heparin bolus 
of 5000 IU was delivered intravenously. A 6F guiding cath-
eter was placed coaxially within the cervical segment of left 
ICA and subsequently a microcatheter was delivered into 
the aneurysmal sac. A 5×20mm, intracranial neurovascular 
Solitaire AB stent (Covidien, Irvine, CA, USA) was deployed 
to cover the aneurysmal neck, after which embolization of 
the aneurysm was performed through a jailed microcathe-
ter using 10 different featured and sized detachable coils. A 
7×40 mm carotid Wallstent (Boston Scientific, Natick, MA, 
USA) was also delivered into the dissected and narrowed seg-
ment of the cervical carotid artery. Dual antiplatelet therapy 
with daily doses of aspirin (100 mg) and clopidogrel (75 mg) 
was initiated and continued thereafter. An improvement in 

the third nerve paresis was detected 5 days after the embo-
lization. An angiogram, taken after one month, demonstrated 
a remnant in the aneurysmal neck with an improved luminal 
patency of the carotid artery. Because of the neck remnant, 
a second session of endovascular therapy was performed 
6 weeks after the first intervention, in which 16 different 
types of detachable coils were used. After that treatment, 
all ocular symptoms of the patient disappeared. Follow-up 
angiograms revealed a near-complete occlusion of the aneu-
rysm and normal distal branches (Figure 4).

Discussion

Dissection is described as a hemorrhage into the medial 
layer of arterial wall through an intimal tear, which results 
in narrowing or occlusion of the lumen [4–7]. Carotid 
artery dissection is an important cause of stroke in young 
patients and may be spontaneous, traumatic or iatrogen-
ic [4,5,8,9]. As regards appropriate management, traumatic 
carotid dissection is a different clinical condition compared 
to spontaneous carotid dissections [10]. Dissection of the 
extracranial segments of the carotid artery secondary to 
trauma is more common in comparison to intracranial seg-
ments and therefore most of the published studies report of 
extracranial carotid injury [7,11].

Dissections may cause stenosis, occlusion or manifest as a 
dissecting aneurysm [6,7]. High-grade stenoses and occlu-
sions are likely to cause ischemic symptoms; however, 
dissections without luminal narrowing might be asymp-
tomatic or give rise to local signs and symptoms such as 
headache, Horner syndrome, pulsatile tinnitus and cranial 
nerve palsy [7]. When the dissection involves the subad-
ventitia, a dissecting aneurysm arises [6]. The major man-
ifestations of a dissecting aneurysm are hemorrhage and 
ischemia [12]. The cavernosal segment of ICA has a close 
relationship with the oculomotor nerve, trochlear nerve, 
trigeminal nerve (ophthalmic and maxillary divisions) 
and abducens nerve in the cavernous sinus. In addition 
to a compressive effect of the aneurysm, dissection might 
affect meningohypophyseal and inferolateral branches of 
ICA originating from the cavernous segment. The branches 
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Figure 1.  Axial T2-weighted (A), T1-weighted (B), T1-weighted post-contrast fat saturation (C) MR images show an aneurysm in the left ICA 
cavernous segment (arrows). Note that the lumen of the aneurysm is hyperintense on T1-weighted images and is filling with contrast on 
post-contrast images.

Figure 2.  MR angiography reveals the dissecting aneurysm (arrow). 
Note that the left ICA shows diffuse luminal narrowing in 
comparison to the right ICA.
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of the meningohypophyseal trunk supply the oculomotor, 
trochlear and abducens nerves; hence, ICA dissection might 
cause ocular cranial nerve paresis [9].

In the diagnosis of dissections and aneurysms, DSA is 
still accepted as the gold standard; however, MRI can 

demonstrate intramural hematomas and arterial wall with 
different sequences. Intramural hematoma is observed as 
a high-signal, crescent-shaped lesion surrounding flow-
void lumen on T1-weighted MRI sequences obtained with 
fat saturation, which is a characteristic sign of dissec-
tion [7]. Subacute hematomas are visualized better than 
acute hematomas due to the paramagnetic effects [7]. MR 
angiography and CT angiography are also useful in the 
diagnosis of dissections and aneurysms.

Anticoagulant or antiplatelet therapy is the most accepted 
initial treatment for carotid dissections, especially for the 
extracranial segments [7]. Rao et al. reported that most cer-
vical carotid dissections can be safely managed by a con-
servative approach [5]. Lucas et al. suggested anticoagu-
lation treatment at the early stage of dissections, because 
infarcts occurring in the carotid artery dissections are gen-
erally secondary to embolism [13]. The treatment of intrac-
ranial carotid artery is controversial. The use of anticoagu-
lants in the intracranial carotid dissections might be haz-
ardous due to the high risk of hemorrhage [7]. There is not 
enough data to decide whether routine endovascular treat-
ment is superior to medical therapy [5]. Kadkhodayan et al. 
demonstrated the effect of angioplasty and stent placement 
in relieving stenosis secondary to dissection, with low rates 
of ischemic complications [4].

The management of patients with either a dissection or 
an aneurysm has been described in the literature and the 
treatment options include anticoagulant therapy, surgery 
or endovascular interventions. Although the reports on the 
prognosis and treatment in patients with both of these two 

Figure 4.  After the second embolization, a near-complete occlusion of 
the aneurysm with a minimal neck remnant was achieved 
(arrow).

Figure 3.  Diagnostic DSA of the left ICA shows focal luminal stenosis (arrow) secondary to dissection at the cervical segment (A) and an aneurysm 
(arrow) in the cavernous segment (B).
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entities and ophthalmoplegia after trauma are not frequent, 
it has been reported that aneurysms associated with cer-
vical ICA dissections frequently persist [14]. Anticoagulant 
therapy is effective in preventing ischemic complications; 
however, it cannot reduce cranial nerve compression 
caused by the aneurysm. Therefore, a prompt interven-
tion may be needed. Surgical treatment decreases the mass 
effect caused by the aneurysm and provides decompression 
of the nerves [3]. Endovascular interventions are less inva-
sive than surgery and are indicated in cases with persistent 
symptoms despite antithrombotics, to expand dissecting 
aneurysms and improve compromised cerebral circula-
tion [15]. Santillan et al. showed endovascular coiling to be 
as effective as surgical clipping for treating the third nerve 
palsy secondary to small posterior communicating artery 
aneurysms [16]. Panagiotopoulos et al. reported a complete 
(50%) and incomplete (40%) recovery in aneurysms treated 
with endosaccular coiling [3]. The authors also demonstrat-
ed that the degree of initial cranial nerve palsy (i.e. com-
plete or partial) was the only parameter that affected the 
recovery degree of nerve function after endovascular treat-
ment [3]. In another study, Hanse et al. also reported that 
a complete recovery is more likely with initial partial dys-
function of the nerve [17].

The reported patient was treated for the dissecting aneu-
rysm with stent-assisted coil embolization and for the 
dissection of cervical ICA with stenting. The risk of aneu-
rysmal hemorrhage and development of oculomotor nerve 
palsy were the main reasons for preferring the endovas-
cular treatment. Following the treatment, the patient had 
a complete recovery of cranial nerve function without any 
significant stenosis. The aneurysm was embolized with a 
near-complete occlusion and a minimal neck remnant after 
two interventions performed within 6 weeks.

Conclusions

In conclusion, dissections/dissecting aneurysms that may 
give rise to total ophthalmoplegia should always be kept 
in mind after trauma to the head and neck. Appropriate 
treatment may be planned based on clinical and radiologi-
cal findings. However, cranial nerve palsy may require a 
prompt intervention.
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