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MRI Findings of Oculomotor Nerve Palsy in Mild Traumatic 
Brain Injury: Case Report and Review of the Literature
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Abstract

Isolated traumatic oculomotor nerve palsy associated with mild 
traumatic brain injury (TBI) is rarely reported in literature and 
has not been associated with magnetic resonance imaging (MRI) 
findings until this case report. We report the case of a 55-year-old 
man with complete left side traumatic oculomotor nerve palsy, 7 
mm non-reactive dilated pupil, and ptosis after a helmeted bicycle 
accident. Mild sulcal subarachnoid hemorrhage was seen on com-
puted tomography (CT) at presentation. MRI during hospitalization 
showed contrast enhancement of the cisternal segment of the left 
oculomotor nerve, near the rootlets as it exits the brainstem. He was 
followed for 18 months with near resolution of oculomotor nerve 
palsy, but persisting enhancing lesion on MRI at the third nerve 
outlet from the brainstem, suggestive of partial avulsion. Isolated 
oculomotor nerve palsy after mild TBI is extremely rare. After re-
view of the literature, we are the first to show radiographic evidence 
of injury to the oculomotor nerve in a patient with mild TBI. MRI 
studies may be helpful in a patient with isolated oculomotor nerve 
palsy to identify the type of injury to the nerve, to rule out underly-
ing pathology concurrent with the TBI, and may also indicate prog-
nosis for recovery.

Keywords: Traumatic oculomotor nerve palsy; Mild traumatic 
brain injury; MRI

Introduction

Traumatic oculomotor nerve palsy may occur due to direct or 
indirect trauma to the oculomotor nerve [1, 2]. Radiograph-

ic findings such as hematomas and skull base fractures on 
computed tomography (CT) have been implicated in severe 
direct injury to the oculomotor nerve [3]. However, oculo-
motor nerve palsy is rarely associated with mild traumatic 
brain injury (TBI), Glasgow coma scale (GCS) 14-15, and 
the literature has no radiographic imaging of the oculomotor 
nerve in this setting. We report the first case of a patient who 
suffered oculomotor nerve palsy after mild TBI with corre-
lating magnetic resonance imaging (MRI) contrast enhance-
ment of the oculomotor nerve rootlets.

 
Case Report

  
This is the case of a 55-year-old right-handed Caucasian male 
who sustained transient loss of consciousness after a helmet-
ed bicycle accident. His GCS on admission to the emergency 
department was 15. CT scan of the head showed mild left 
side traumatic subarachnoid hemorrhage near the vertex. On 
initial neurosurgical evaluation, the patient had a left side 
non-reactive pupil dilated at 7 mm, complete ptosis, and lat-
eral deviation of the eyeball with no other focal neurological 
deficits. Other injuries included multiple rib fractures, left 
side pneumothorax, and back pain. Ophthalmology evalua-
tion confirmed no evidence of extra ocular pathology to the 
left globe and recommended use of an eye patch for diplopia. 
MRI of the brain and stem with gadolinium showed con-
trast enhancement of the cisternal segment of the oculomotor 
nerve anterior to the left cerebral peduncle between the pos-
terior cerebral artery and the superior cerebellar artery (Fig. 
1A), suggesting partial avulsion injury. The patient had an 
uneventful 11-day hospitalization and was discharged home 
with follow-up with neurosurgery and ophthalmology.

At 6 months follow-up, the patient could open 90% of 
his eye and maintained a sluggish reactive left pupil. Extra-
ocular motor function was slow in upward and medial move-
ments eliciting diplopia compensated by head tilting. At 18 
months follow-up, the patient had complete resolution of 
ptosis, a sluggish reactive pupil, and slow medial movement 
of the eye, complaining only of occasional diplopia on right 
sided gaze. MRI with gadolinium showed less, but persis-
tent, enhancement of the left oculomotor nerve in the cister-
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nal segment in the medial portion of the cerebral peduncle of 
the midbrain (Fig. 1B).

Discussion
  
Traumatic cranial nerve injuries and sequelae have been ex-
tensively reported in association with moderate and severe 
traumatic brain injuries [1, 4-6]. The cranial nerves most 
commonly affected were olfactory, facial, and oculomotor 
in that order [4]. Coello et al reported 49 cases with cranial 
nerve injuries out of 19,800 (0.25%) patients with mild TBI,  
of which only 7 (0.04%) had traumatic oculomotor nerve 
palsy [3]. There are only a few case reports of oculomotor 
nerve palsy associated with mild TBI in the literature, all of 
which report no radiographic findings [7-10]. This is the only 
case report that demonstrates radiographic findings with oc-
ulomotor nerve palsy following mild TBI.

Injury to the cranial nerves occurs by indirect and direct 
mechanisms. Indirect injury occurs from compression, dis-
placement, or deformity of the oculomotor nerve by space 
occupying lesions [1, 5, 11, 12]. Solomons et al reported 
oculomotor nerve palsy in 25 out of 2,100 patients; however, 
most injuries were due to indirect injury of the oculomotor 
nerve and every patient who suffered traumatic oculomotor 
nerve palsy had moderate to severe head injury [6]. Muthu 
et al reported that when isolated oculomotor nerve palsy 
occurs, the closed head injury must be severe; minor head 
trauma may precipitate oculomotor nerve palsy in patients 
with an occult intracranial mass lesion because of the me-
chanical stress [2]. In such rare cases, the oculomotor nerve 
may already be stretched or immobilized by an approximat-
ing mass rendering it more vulnerable to injury from trauma 
vectors [11, 12-15].

Direct injuries arise from distraction or contusion of the 
nerve, rootlet avulsion, distal fascicular damage, or defective 
blood supply [2, 7, 16]. The most described mechanism of 
injury is downward displacement of the nerve. The posterior 
petroclinoid ligament acts as a fulcrum on which the ven-
tromedial pupillomotor fibers of the oculomotor nerve are 

stretched, sheared, or contused during downward displace-
ment of the brainstem [2, 7, 8, 13, 17]. This propensity to 
injury is bolstered due to the short distance that the oculomo-
tor nerve has to travel from the midbrain to the supraorbital 
fissure [2].

Mariak et al reported in a post mortem examination that 
an isolated group of fibers at the medial aspect of the oculo-
motor nerve were torn out of the midbrain, suggesting a par-
tial avulsion injury in a patient with severe TBI and primary 
ophthalmoplegia [18]. Blake et al showed the presence of a 
residual stump between the superior cerebellar artery and the 
posterior cerebral artery on coronal MRI indicating complete 
third nerve avulsion from the brainstem in a severe TBI pa-
tient with traumatic nerve palsy; the patient did not recover 
function [13]. MRI of the brain and stem with gadolinium 
was performed in our case to rule out an underlying clival 
or parasellar mass or intracranial aneurysm precipitating the 
oculomotor palsy. Instead, we identified a contrast enhanc-
ing lesion of the cisternal segment of the oculomotor nerve 
on coronal MRI that could represent a partial avulsion injury 
on imaging.

Prognosis of isolated traumatic third nerve palsy in mild 
TBI varies in the literature. Multiple case reports note re-
covery of intrinsic eye movements and varying degrees of 
recovery of ptosis and light reflex [7-10].  Coello et al cor-
related return of function with CT abnormalities and/or skull 
fractures: 4/7 patients with oculomotor nerve palsy and CT 
abnormalities (SAH, contusion, or hematoma) recovered 
full function, whereas 3/7 patients with additional skull base 
fractures did not recover at 1-year follow-up [3]. Our pa-
tient, with evidence of mild sulcal SAH on CT and enhance-
ment of the oculomotor nerve on MRI, had recovered to near 
normal function on clinical exam, suggesting only a partial 
avulsion injury clinically.

Conclusion

Oculomotor nerve palsy is rarely associated with mild head 
injury. A thorough clinical and radiographic evaluation is 
paramount to identify the injured nerve and rule out concom-

Figure 1. (A) Initial MRI showing contrast enhancement of the left oculomotor nerve rootlets. (B) Follow-up MRI at 18 months 
shows less but persistent enhancement of left oculomotor nerve, likely representing partial avulsion injury.
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itant pathology. Because of the paucity of MRI findings of 
cranial neuropathies in TBI, it is unknown whether enhance-
ment of the oculomotor nerve indicates contusion, avulsion, 
stretch injury, and so on. Prognosis varies widely in the lit-
erature. Further studies are needed, but initial radiographic 
findings, like this case report, may provide information on 
the type of injury and give indication for recovery.
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