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Abbreviation 

CT = computed tomography 

MRI = magnetic resonance image 

MRA = magnetic resonance angiography 
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Abstract 

Background 

Duane syndrome is a congenital eye movement disorder characterized by congenital 

malformation of the abducens nucleus. Thrombogenic conditions during development may lead 

to vascular anomalies in Duane syndrome, however, the presence of a giant aneurysm in this 

patient population is a rarely documented phenomenon.  

Case Description 

We reported a case of a large cerebral aneurysm in a pediatric patient with Duane syndrome, and 

performed a review of the literatures to identify other potential cases and associations. The 

pathophysiologic hallmarks of Duane syndrome that lead to alterations in the fetal cerebral 

vasculature, and which may form the basis for a potential mechanism for aneurysm formation 

were reviewed in this study. 

The patient was an 11-year-old female with Duane syndrome who presented with seizures. CT 

and MRI demonstrated a large heterogeneously enhancing right temporal mass. Intra-operatively 

the mass was revealed to be a partially-thrombosed giant middle cerebral artery (MCA) 

aneurysm. After surgery, the patient had an uneventful postoperative course without residual 

aneurysm presented on postoperative angiogram. No clinical or radiographic appearance of 

recurrent aneurysm was evident at her 6-month follow-up. 

Conclusions 

The pathophysiology of vascular anomalies with Duane syndrome may be related to 

thrombogenic conditions during development leading to alterations in cerebral fetal vasculature. 

Strong consideration for vascular anomaly should be given when evaluating cerebral masses in 

patients with Duane syndrome. 
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Introduction 

Duane syndrome, a congenital eye movement disorder, is characterized by co-contraction of the 

ipsilateral medial and lateral rectus muscles.5 The symptoms are a result of a maldeveloped 

abducens nucleus and aberrant innervation of the lateral rectus muscle by branches of the inferior 

division of the oculomotor nerve.12,15 Based on Huber classification system, there are three 

subtypes classified by clinical presentation: type (I) impaired abduction with normal adduction; 

type (II) impaired adduction with normal abduction; and type (III) impaired abduction and 

adduction.10 Associated findings in Duane retraction syndrome include gustatory-lacrimal 

synkinesis, sensorineural deafness, Klippel-Feil spinal anomaly, cervico-oculo-acoustic 

syndrome, and thenar hypoplasia.  

Association of Duane syndrome with intracranial aneurysms is rarely reported. Our review of the 

literature produced only one case report of an adult patient with Duane retraction syndrome 

associated with a large intracranial aneurysm at the vertebral-basilar junction.8 Vascular insults 

to the sixth nerve trunk results in axonal degeneration during development. These results can 

then promote substitutive innervation from third nerve axons to the lateral rectus muscle. If fibrin 

clots are the causative agent for the vascular insults, other embolic occlusion can alter 

hemodynamic pressure gradients in developmental stages, leading to compensatory enlargement 

and persistence of fetal vasculature.16 In this report, we present a pediatric patient with Duane 

syndrome with a large intracranial aneurysm. 

 

Case Description 

An eleven-year-old girl with sensorineural loss related to Duane syndrome presented with a two-

month history of progressively worsening headaches and seizures. She had developed an 
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increased frequency of impaired awareness (previous called complex partial seizures)6, 

characterized by difficulty breathing and a feeling of panic that progressed to facial twitching 

and ultimately to loss of consciousness.  

Diagnosis  

Because of her cochlear implant, a computed tomography (CT) scan of the head was initially 

performed in lieu of a magnetic resonance image (MRI). CT revealed a 4.5x 3.3x 4.1cm 

hyperattenuating mass with peripheral calcification in the right anterior temporal lobe (Figure 

1A). MRI and magnetic resonance angiography (MRA) of the brain was then performed. MRI 

demonstrated a right insular intraparenchymal mass, measuring 4.8x 4x 2.8cm, with foci of 

nodular enhancement in the insular region (Figure 1B and C). Diffusion-weighted imaging and 

MRA were significantly distorted due to artifact from the child’s cochlear implant, and no parent 

vessel concerning for a thrombosed aneurysm was evident on the initial imaging (Figure 1D). 

With overall features suggestive of a low-grade tumor, surgical resection was planned. 

Management 

A right pterional craniotomy was performed. Upon Sylvian fissure dissection, a firm, pulsatile 

mass was identified. Circumferential inspection of the smooth-walled mass revealed a 

thrombosed aneurysm. The aneurysm was found to arise from the MCA bifurcation, and 

circumferentially involved the superior M2 branch. The inferior M2 branch was adherent to the 

wall of the aneurysm and was dissected free. No neck was identifiable, as the aneurysm had 

grown to encompass the parent vessel. The thrombosed aneurysm was then circumferentially 

dissected. There were no patent distal exiting vessels from the aneurysm. The superior M2 

branch was sacrificed just proximal to the aneurysm, thereby excising the aneurysm, and the 

stump of the parent vessel was sutured closed (Figure 2A). 
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Prognosis and Outcomes 

No residual aneurysm was identified on postoperative angiogram (Figure 2B and C). Patient had 

an uneventful postoperative course. Headaches were resolved and seizures were controlled at 6-

month follow-up visit. No clinical or radiographic appearance of recurrent aneurysm was evident 

at her 6-month follow-up. 

 

Discussion 

In the present case, an intracranial aneurysm in a patient with Duane syndrome was revealed by 

headache and impaired awareness. Radiographic examination revealed features suggesting a 

low-grade tumor. However, a thrombosed aneurysm was identified arising from right middle 

cerebral artery during surgery. After clipping and excising the aneurysm, postoperative 

radiologic examination revealed no residual or recurrent aneurysm, and clinical recovery was 

uneventful. 

Pediatric intracranial aneurysms are rare, comprising less than 5% of all intracranial 

aneurysms2,14. The demographic distribution and clinical pattern of pediatric aneurysms are 

notably different from those of adult aneurysms. Compared with female dominance in adult 

aneurysms, male was dominant in pediatric aneurysms2,3,7,9. In adult clinical presentations, most 

patients presented with aneurysm rupture (changed of Fisher and Hunt and Hess grading). The 

percentage of presenting aneurysm rupture versus neurological symptoms caused by 

compressing by aneurysm was around 61% versus 8%1,3,11,13. However, Garg et al. described 62 

pediatric patients with intracranial aneurysm. 82% of patients had presenting feature of headache, 

21% patient with seizure, and 27% with loss of consciousness7. The other study which reviewed 

135 publications including 573 pediatric patients with intracranial aneurysms demonstrated the 
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percentage of presenting aneurysm rupture is about 55%, and 30% with neurological symptoms 

or compression effect caused by the aneurysms. The localization of pediatric aneurysms was 

mainly in anterior circulation. The percentage of middle and anterior cerebral artery is similar3.  

Although Duane syndrome is not associated with a higher prevalence of intracranial vascular 

malformations, large intracranial masses in patients with Duane syndrome may be more likely 

vascular in origin than neoplasm. A case report described a 36-year-old male with Duane 

syndrome a giant aneurysm at the vertebro-basilar junction. The patient dies after developing 

locked-in syndrome from thrombosis of the basilar artery8 The authors suggested that the 

absence of motor neurons in the abducens nucleus and the sixth cranial nerve was caused by mal-

development of posterior circulation. Vascular hypofunction due to anomalous formation of the 

basilar artery and its branches not only causes under-development of the abducens nucleus 

during important stage of embryogenesis, but could also increase the risk of aneurysm formation 

from maladaptive hemodynamics from anomalous vasculature development. However, in our 

case, bilateral posterior circulations were still intact without abnormal vascularity after post-

operative follow-up. 

In another study, Hernando et al. reported an 18-month-old male with Duane syndrome 

presenting with right eye strabismus and right-sided hearing loss. Brain MRA revealed right 

internal carotid artery agenesis and hypoplasia of the right vertebral artery. The patient was 

ultimately diagnosed with Wildervanck syndrome (cervico-oculo-acoustic syndrome), a 

syndrome with featured combining Klippel–Feil anomaly, Duane syndrome and congenital 

deafness4. Tischfield et al.17 previously reported a relationship between Duane syndrome and 

HOXA1 mutation. HOXA1 mutations can cause horizontal gaze abnormalities, deafness, facial 

weakness, hypoventilation, and vascular malformations of the internal carotid arteries.  More 
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recently, Parsa et al. proposed the pathophysiologic mechanism of fibrin emboli and associated 

focal hypoperfusion as an explanation for the development of sporadic congenital malformations. 

Occlusion from such emboli alters local hemodynamic pressure gradients, potentially resulting in 

enlargement, persistence, or dysregulation of fetal vascular tissue.16 Because features of Duane 

syndrome are associated with vascular insults to the sixth nerve trunk or nuclei, circulating 

emboli could also increase the risk of cerebral vasculopathy and aneurysm formation.  

 

Conclusion 

Embryological vascular dysgenesis associated with syndromes may have been the cause of the 

large aneurysm in our patient with Duane syndrome. In patients with Duane syndrome presenting 

with large intracranial masses, vascular anomaly should be strongly considered based on putative 

pathophysiology of the syndrome.  
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Legend 

Figure 1 

Illustrate preoperative image. A computed tomography scan revealed a hyperdense mass with 

peripheral calcification in the right anterior temporal lobe (A). Magnetic resonance image 

demonstrated a right insular intraparenchymal hemorrhagic mass (B, T2-weighted image), with 

foci of nodular enhancement in the insular region (C, T1-weighted image with contrast 

enhanced). Magnetic resonance angiography revealed tumor-flash pattern without parent vessel 

concerning for an aneurysm (D).  

 

Figure 2 

Intraoperative finding was demonstrated a thrombosed aneurysm (A, asterisk) feeding by the 

middle cerebral artery (A, curved arrow). The stump (A, arrow head) of aneurysm was clipped. 

The postoperative digital subtraction angiogram was revealed no residual or recurrent aneurysm 

B: anterio-posterior view; C lateral view). 
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Highlights 

1. Atypical presentation of pediatric aneurysm mimicking with tumor was presented. 

2. Vasculopathy in Duane syndrome may be related fetal development. 

3. Considering vasculopathy should be given for cerebral masses in Duane syndrome. 


