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A case of pituitary apoplexy presented with isolated 
complete oculomotor nerve palsy
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Abstract 

The oculomotor nerve (CN3) innervates four extra-ocular muscles and contains parasympathetic 
fibers controlling pupillary light reflex (PLR). CN3 palsy with impaired PLR or complete CN3 palsy 
usually suggests a compressive lesion against the CN3 because the parasympathetic fibers located 
superficially on the cranial nerve trunk are affected. A cerebral aneurysm originated from posterior 
communicating artery, posterior cerebral artery or superior cerebellar artery is a common cause of 
isolated complete CN 3 palsy. Here, we reported a less common intracranial lesion causing isolated 
complete CN3 palsy for which the preceding recurrent temporal headaches before the CN3 palsy 
assisted the neurological localization. 
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INTRODUCTION

The parasympathetic fibers controlling pupillary 
light reflex originating from Edinger-Westphal 
nucleus (EWN) are located superficially at dorso-
lateral part of oculomotor nerve (CN3) trunk.  
Therefore, CN3 palsy associated with impaired 
pupillary light reflex (iPLR) or complete CN3 
palsy is usually caused by a compressive lesion on 
the CN3. For example, temporal lobe tumor, uncal 
herniation, or cerebral aneurysm originated from 
the vessels forming circle of Willis, particularly 
posterior communicating artery aneurysm 
(PComA) is frequently diagnosed in this clinical 
condition. Because of an intracranial compressive 
cause, the patient presents with complete CN3 
palsy usually requires an emergent neurosurgical 
treatment. However, we report a case of pituitary 
apoplexy presented with isolated complete CN3 
palsy who responded favorably to the conservative 
treatment. 

CASE REPORT 

A 58-year-old male with underlying diseases 
of well-controlled essential hypertension and 
hyperlipidemia experienced the first sudden and 
severe nocturnal left temporal headache which 

woke him up. The neurological examination 
was unremarkable on the initial evaluation, 
and the headache resolved a few days later. 
A week following the first headache, he had 
gradual left ptosis and binocular diplopia. The 
neuro-ophthalmological examination at this 
time revealed left complete ptosis, paralysis of 
all extraocular muscles innervated by CN3 and 
associated iPLR. A panel of routine blood tests 
showed unremarkable results. Thence, a magnetic 
resonance imaging of the brain (brain MRI) was 
done before transferring to our center. The brain 
MRI revealed acute and subacute hemorrhage 
in the pituitary adenoma, or pituitary apoplexy 
(Figure 1). 
  On the second admission day in our hospital, 
he experienced the second bout of more severe 
left temporal headache without further neuro-
ophthalmological abnormalities were found. The 
recurrent left temporal headache slowly improved 
and completely resolved in two weeks following 
the conservative treatment and close neurological 
monitoring, while the isolated complete CN3 
palsy remained stable. All pituitary hormone 
levels revealed normal results, so the patient 
was discharge from our center. Finally, the 
clinical presentation of isolated complete CN3 
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palsy completely resolved 4 months after the 
discharge. Also, the repeated brain MRI revealed 
complete resolution of the previous pituitary 
internal hematoma and he returned to his normal 
neurological condition as before.

DISCUSSION 

The oculomotor nerves arise from oculomotor 
nuclear complex located at dorsal midbrain. 
The nuclear complex comprises a) Edinger-
Westphal nuclei which provide preganglionic 
parasympathetic input to ciliary ganglions 
for mediating pupillary light reflex and 
accommodation of lens, and b) motor subnuclei 
which innervate superior rectus, inferior rectus, 
medial rectus and inferior oblique muscles. Both 
parasympathetic and oculomotor fibers form the 
oculomotor fascicles coursing dorsoventrally in 

the paramedian midbrain and exiting as CN3s from 
the ventral midbrain. The causes of complete CN3 
palsy are mostly an extra-pontine compressive 
lesion against the CN3 trunk especially PComA, 
aneurysms of the other arteries forming circle of 
Willis, or a cerebral tumor at the medial temporal 
lobe. According to a population-based study 
of CN3 palsy, associated diabetes or essential 
hypertension is the most common etiology 
found (42%), followed by head trauma (12%), 
and temporal lobe tumor compression (11%), 
while pituitary apoplexy was found in only 2%.1 
Notably, the study found associated iPLR 16% in 
the patients with non-compressive, whereas 64% 
in compressive causes.1 

 The recurrent temporal headache in this patient 
was helpful in localizing a lesion in middle 
cranial fossa, especially at sella and parasella 
regions where pituitary gland is located. A lesion 

Figure 1. Magnetic resonance images of pituitary gland, (A) Coronal T1W with gadolinium enhancement demonstrated 
a slightly enhanced nodule at left side of the pituitary gland suggestive of pituitary adenoma (arrow). 
(B) Coronal T2W revealed hyperintense signal intensity in the adenoma. (C) Fluid-fluid level on sagittal 
T1W with fat suppression suggested different stage of internal hemorrhage in the adenoma, which the 
slightly hyperintense signal intensity was subacute hemorrhage, while the isointense signal was acute 
hemorrhage. (D) Coronal gradient echo image showed hypointense rim in the adenoma confirmed the 
presence of blood content (tips of the orange lines)
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located in middle cranial fossa usually produces 
a fronto-temporal or temporal headache and the 
laterality of the headache depends on the side of 
lesion location. As in our case, the hematoma 
was located on the left lobe of pituitary gland 
causing left temporal headaches. Because the 
common cerebral aneurysms are located more 
posteriorly near the posterior cranial fossa, it is 
unusual to cause temporal headache. Furthermore, 
when considering anatomical location of CN3, 
it is located at the top of cavernous sinus which 
lies along parasella region making it very 
close to pituitary gland. Hence, CN3 is highly 
susceptible to compression from an expanding 
pituitary adenoma or pituitary apoplexy like the 
presentation of this reported case. 
 Pituitary apoplexy is caused by internal 
hemorrhage, infarction or ischemic necrosis of 
a pre-existing pituitary adenoma. A few studies 
also suggested that the compression against 
internal carotid arteries by pituitary adenoma 
could result in pituitary infarction and apoplexy.2-4 

Fronto-temporal headache and isolated unilateral 
cranial nerve palsy either optic, oculomotor3,5-8, 
or less frequently abducens nerve9, were 
reported in pituitary apoplexy. Anecdotally, 
bilateral oculomotor or abducens nerve palsies 
were reported as well.4,10-11 Moreover, a case 
of sudden diffused headache, rapidly depressed 
consciousness and isolated complete CN3 palsy 
mimicking a ruptured PComA was reported.12

 There is no consensus regarding treatment for 
mild cases of pituitary apoplexy, particularly when 
no visual dysfunction is associated. One study 
reported a comparable outcome between pituitary 
surgical decompression and conservative medical 
treatment with close neuro-ophthalomological 
and endocrinological functions monitoring.13 In 
the reported case, it is possible that the initial 
pituitary internal bleeding was self-limited for 
which the patient’s first headache resolved, but 
rebleeding occurred subsequently producing the 
recurrent left temporal headache. This explanation 
is corresponding with the findings of the brain 
MRI showing different stages of internal pituitary 
bleeding. 
 Despite a less common cause of isolated 
complete CN3 palsy, pituitary apolplexy should 
be considered as a possible diagnosis, especially 
when fronto-temporal headache is associated. 
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