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Introduction 

The first case of pituitary tumour haemorrhage was described by 

Pearce Bailey in 1898 [1], but the first full description was published 

in 1950 by Brougham et al, using the term “pituitary apoplexy” [3]. 

Pituitary apoplexy is a potentially fatal medical condition 

characterized by a sudden onset of headache, visual symptoms (visual 

impairment, visual field defects, ophthalmoplegia), altered mental 

status, and hormonal dysfunction due to acute haemorrhage, and/or 

necrosis or infarction of a pituitary gland [2,4,5]. A pre-existing 

pituitary adenoma is usually present [2,6], but infarction may also 

occur in an apparently normal gland, such as in Sheehan Syndrome 

[7]. The visual symptoms may include both visual acuity impairment 

and visual field impairment from the involvement of the optic nerve 

or chiasm and ocular motility dysfunction from the involvement of 

the cranial nerves traversing the cavernous sinus [2]. An expanding 

mass in the cavernous sinus can compress cranial nerves III, IV, V 

and VI, thereby producing various degrees of cranial nerve palsy [8]. 

However, isolated third cranial nerve palsy as the presenting sign of 

pituitary apoplexy is rare and is more suggestive of a rapidly 

expanding posterior communicating artery aneurysm. There are 

several case series describing isolated third cranial nerve palsy from 

 

 
pituitary apoplexy [9-17]. However, the exact underlying 

pathophysiology remains unknown. 

We recorded 5 cases of pituitary apoplexy presenting as isolated third 

cranial nerve palsy between 2015 and 2019 from three neurosurgical 

institutions in Singapore. One of these cases will be elaborated on 

below. We also did a review of the literature to look for possible 

underlying pathophysiological mechanisms leading to this rare 

presentation of pituitary apoplexy. 

 
Case 1 

A 61-year-old male presented with sepsis secondary to acute 

gangrenous cholecystitis and was admitted to intensive care unit for 

stabilisation prior to emergency cholecystectomy. Neurosurgery was 

consulted for a new onset anisocoria. 

He complained of bi-frontal headache and developed an acute onset 

of partial ptosis of the left eye and anisocoria. In-room light, the left 

pupil measured 3 mm and was not reactive to direct light. He 

demonstrated the weakness of his left superior and inferior recti on 

lateral gaze, but no classic ‘down and out’ on central gaze (Figure 1). 

His visual field on confrontation was normal. 
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Figure 1: Clinical examination demonstrated left third cranial nerve palsy. 

Based on the presence of the left third cranial nerve palsy and headache, 

our initial concern was an expanding aneurysm of the posterior 

communicating artery. Computed Tomography (CT) 

 

angiogram (Figure 2) did not demonstrate an aneurysm but showed a 

dumbbell-shaped seller mass with suprasellar extension, measuring 

2.2 x 2.0 x 2.3 cm in size, causing expansion of the Sella. 

 
 

 

Figure 2: Non-enhanced computed tomography (CT) showed an intrasellar mass without evidence of subarachnoid haemorrhage. CT angiography 

shows no evidence of an intracerebral aneurysm. 

After an emergency laparoscopic cholecystectomy, Magnetic 

resonance imaging (MRI) of the head and seller region was delayed 

for two days as he remained hypotensive after the surgery. He 

developed diabetes insipidus during this period and was commenced 

on oral desmopressin 50mcg daily. He was started on intravenous 

hydrocortisone 100mg 6 hourlies for his hypocortisolism. His urinary 

output improved, and his blood pressure normalised. 

Subsequent MRI revealed subacute haemorrhage in the pituitary 

gland, with underlying pituitary macroadenoma with both solid and 

cystic components. The mass abuts the optic chiasm, with likely optic 

neuropathy involving the optic chiasm and both optic nerves as well 

as Knosp 1 left cavernous sinus extension (Figure 3). 
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Figure 3: Gadolinium-enhanced T1 weighted coronal and sagittal MRI of the brain showing subacute haemorrhage within an underlying 2.2 x 2 

x 2.3cm-sized pituitary macroadenoma. The mass abuts the optic chiasm with Knosp 1 left cavernous sinus extension. 

A diagnosis of pituitary apoplexy was made, and neurosurgical 

decompression was performed via endoscopic trans-sphenoidal 

approach. Histology confirmed a pituitary adenoma with areas of 

haemorrhage consistent with apoplexy. Post-surgery, his left third 

cranial nerve palsy has completely recovered. A formal visual field 

examination with a Humphrey Field Analyzer (HFA) showed normal 

results. He developed pan-hypopituitarism and diabetes insipidus 

persisted. He was maintained on hormonal replacements including 

desmopressin, hydrocortisone, thyroxine, and intramuscular 

testosterone. He was discharged well on the seventh postoperative 

day. He was reviewed in 3 months after surgery with a repeat MRI 

(Figure 4). 

 
 
 

Figure 4: Gadolinium-enhanced T1 weighted coronal and sagittal MRI of the brain after endoscopic trans-sphenoidal resection of the pituitary 

tumour. 

Table 1: Summary of five cases, with patient’s demographic, presenting symptoms, clinical and radiological findings, treatment received, and 

outcome/time to recovery. 

Case Age Sex Presenting 

symptoms 

Degree of 

CN III 

palsy 

Time 

from 

diagnos 

is to 

surgery 

Radiological findings Knosp 

classifi 

cation 

Treatment Outcome 

of CN III 

palsy 

Time to 

recovery 

1 61 M Headache, 

diplopia, 

ptosis 

Partial 1 week 2.2 x 2 x 2.3cm 

pituitary macroadenoma 

abutting optic chiasm 

1 Endoscopic trans- 

sphenoidal resection 

Full 

recovery 

1 day 

2 69 M Headache, 

diplopia, 

vertigo 

Complete 1 week 1.7 x 1.6 x 1.6 cm 

pituitary macroadenoma 

displacing optic chiasm 

superiorly. 

2 Endoscopic trans- 

sphenoidal resection 

Full 

recovery 

1 week 

3 60 M Retro-orbital 

pain, 

vomiting, 

diplopia 

Complete 2 weeks 1.7 x 2.4 x 2.5 cm 

pituitary macroadenoma 

and displacing optic 

chiasm superiorly. 

3 Endoscopic trans- 

sphenoidal resection 

Full 

recovery 

1 day 

4 65 M Headache, 

diplopia. 

Partial 

progressed 

to 

complete 

4 days 2.3 x 1.2cm pituitary 

macroadenoma, no 

mass effect on optic 

chiasm. 

3 Endoscopic trans- 

sphenoidal resection 

Partial 

recovery 

Months 

5 83 M Headache, 

diplopia 

Complete 2 weeks 2.7cm x 2.0cm x 2.3cm 

pituitary macroadenoma 

displacing optic chiasm 

superiorly. 

2 Endoscopic trans- 

sphenoidal resection 

Partial 

recovery 

Months 
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Discussion 

Pituitary apoplexy is an acute haemorrhagic or ischemic vascular 

event often involving a pituitary adenoma or the pituitary gland itself. 

Pituitary adenomas comprise approximately 10 % of intracranial 

tumours [18], and it is well recognised that they are particularly prone 

to haemorrhage and necrosis. The exact incidence of pituitary 

apoplexy is difficult to estimate as the diagnostic criteria may vary, 

and many cases remain undiagnosed until they present with pituitary 

apoplexy [6, 19]. Most series indicate that the incidence of apoplexy 

in pituitary adenomas is between 2 % and 7 % when defined based on 

clinical signs with surgical or histopathological evidence [2, 20-22]. 

The presentation of pituitary apoplexy is highly variable ranging from 

acute severe symptoms with rapid deterioration, to subacute with 

slowly evolving over days to weeks [22], making it a diagnostic 

challenge. The most common symptom is sudden onset severe 

headache, sometimes associated with visual disturbances such as 

visual acuity impairment, visual field defects, or ocular palsy 

resulting in diplopia and ophthalmoplegia. Signs of meningeal Table 

2 

 
 

irritation such as neck pain, rigidity, and photophobia may be present. 

In some cases, altered consciousness may be present, which can 

progress to coma or death if not diagnosed and treated promptly. 

Isolated third cranial nerve palsy as the presenting sign of pituitary 

apoplexy is very rare, with limited case reports/case serious been 

reported in the literature [9-17]. The presenting symptoms (sudden 

headache, visual impairment, and ophthalmoplegia) of pituitary 

apoplexy together with third cranial nerve palsy can mimic several 

other conditions, such as subarachnoid haemorrhage due to an 

aneurysm (classically an enlarging posterior communicating artery 

aneurysm), bacterial meningitis, cavernous sinus thrombosis, and 

midbrain infarction [4,23], making the diagnosis difficult and often 

delayed, especially if the underlying pituitary adenoma was unknown. 

Lloyd et al [24] has summarised the clinical symptoms and signs of 

pituitary apoplexy based on the underlying pathological changes 

(Table 2). 

Pathological Change Clinical sequelae 

Leakage of blood into subarachnoid space Features of subarachnoid haemorrhage 

Leakage of necrotic tissue into subarachnoid 

space 

Features of pyogenic meningitis 

Destruction of pituitary tissue Hypopituitarism 

Pressure on: 

Optic chiasm and tracts 

Cranial nerves 3, 4 and 6 

Internal carotid and its branches 

Hypothalamus 

 
Visual field defects, impaired visual acuity 

Ocular palsies 

Hemiplegia 

Hyperpyrexia, mental confusion, impaired 

water balance 

 

The exact mechanism of isolated third cranial nerve palsy in pituitary 

apoplexy remains uncertain. We reviewed a few published reports and 

their proposed possible underlying mechanisms/pathophysiology. 

The oculomotor nucleus is in the midbrain, consisting of the main 

motor nucleus, as well as the Edinger- Westphal nucleus (accessory 

parasympathetic nucleus). The nerve passes through the 

interpeduncular fossa and then between the posterior cerebral artery 

and the superior cerebellar artery before it reaches the cavernous 

sinus. The nerve then divides into superior and inferior divisions to 

enter the orbit. It is worth noting that the fibers innervation the 

pupillary muscles (pupillomotor fibers) are located superficially in the 

nerve trunk, being supplied by the pila vessels, while the main trunk 

is supplied by the vasa vasorum [25]. As a result, lesions that 

compress the nerve externally will compress the pupillomotor fibers 

and their blood supply, causing pupil dilation. In contrast, medical 

causes such as diabetes mellitus affecting the vasa vasorum will result 

in pupil-sparing third nerve palsy. 

Compression or damage of the third cranial nerve causing palsy can 

occur anywhere in its course from the nucleus in the dorsal 

mesencephalon, its fascicles in the brainstem parenchyma, the nerve 

root in subarachnoid space, or in the cavernous sinus or posterior orbit 

[2, 25]. It (CN III) travels through the superior, lateral aspect of the 

cavernous sinus, at approximately the same horizontal level as the 

pituitary gland [26]. Due to its location within the cavernous sinus, 

the third cranial nerve is relatively more susceptible to laterally 

transmitted pressure generated by an expanding pituitary mass 

abutting the cavernous sinus [16, 17]. Kawase’s cadaveric dissection 

showed that one of the weak points in the cavernous sinus wall is at 

the meningeal pockets of the oculomotor and trochlear nerves. The 

dural layer is extremely thin or missing within the pockets which 

provides a path of least resistance to tumour expansion. Hence the 

oculomotor nerve is at risk of damage by the bulging of the tumour at 

this point [27]. On the other hand, the trochlear nerve is tightly 

covered with the tentorial fold at the portion posterior to the dural 

pocket; hence it is the least commonly affected in pituitary tumours. 
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Hence, a large pituitary mass may compress the third cranial nerve 

within the lateral wall of the cavernous sinus, or the mass may directly 

invade through the sinus wall. However, such mechanical 

compression of the third cranial nerve against the cavernous sinus 

wall tends to occur late during tumour growth, leading to slow-onset 

nerve palsy [21, 28]. In contrast, sudden onset third nerve palsy is 

likely the result of acute haemorrhage or infarct, leading to 

compromised vascular supply of the nerve due to compression of the 

vasa nervorum originating in the internal carotid artery [10, 28, 29]. 

In such cases, we would expect pupillary dilation to be present as 

well, as the pupillomotor nerve fibers are located superficially [25, 

30]. Lau et al postulated that direct tumour invasion of the cavernous 

sinus is not required for ocular palsy. An enlarged Sella implies that 

the tumour is closer to the oculomotor nerve, causing it to be more 

vulnerable to the effects of transmitted pressure and early tumour 

invasion from within the Sella turcica [9, 15]. 

Kobayashi et al explained that the oculomotor nerve palsy may be 

caused first by unilateral erosion of the posterior clinoid process by 

tumour expansion, resulting in latero-posterior protrusion of the 

adenoma at the fragile dura in the oculomotor trigone. Haemorrhage 

may then result in sudden kinking of the oculomotor nerve at the 

entrance of the oculomotor trigone [12]. 

In our case series, radiological examinations invariably demonstrated 

expanding pituitary mass causing mass effect on the cavernous sinus, 

thereby either causing direct mechanical compression of the third 

cranial nerve or the vascular supply, resulting in isolated third cranial 

nerve palsy. All five patients suffered from partial or complete third 

cranial nerve palsy, with or without pupil sparing. This may represent 

the extent of compression, or degree of vascular compromise. 

The timely diagnosis and management of pituitary apoplexy is the key 

to a good outcome. Initial treatment should focus on hemodynamic 

stabilization, correction of electrolyte imbalances, and corticosteroid 

administration, with early consult to endocrinology and neurosurgery 

[31]. Due to the rarity of the condition and the lack of randomized 

controlled trials in the literature, the role and the timing of 

neurosurgical decompression remains controversial. Apart from 

patients with worsening neurological or ophthalmic functions, it is 

unclear for most patients whether conservative or surgical 

management carries the best outcome [32]. A few retrospective 

observational studies suggested early decompression to achieve better 

visual and endocrine outcomes [20, 21]. But several more recent 

retrospective studies suggested no difference in the endocrine and 

visual outcome between patients who were managed conservatively 

and patients who had early surgical intervention [19, 33, 34]. Haider 

[13] in 2013 reported a compilation of case reports of isolated 

oculomotor nerve palsy without visual deficits between 1950 and 

2011 and concluded that conservative treatment can be successful in 

certain cases. According to Tedd et al [14], the indications for 

neurosurgical decompression are severely reduced visual acuity, 

severe and persistent/deteriorating visual field defects, or 

deteriorating level of consciousness. 

The current consensus is that patients with significant neuro- 

ophthalmic signs or reduced level of consciousness should have early 

surgical decompression, while patient without any neuro‐ophthalmic 

signs or mild and stable signs can be considered for conservative 

management with careful monitoring [32, 35]. However, patients who 

are managed conservatively should be closely monitored, and surgical 

intervention must be considered if their condition fails to improve or 

show signs of deterioration. If surgical decompression is indicated, a 

semi-elective transsphenoidal surgery by an experienced pituitary 

surgeon is recommended in clinically stable patients, preferably 

within 7 days of the onset of symptoms [32]. 

Many studies have reported improvement in visual acuity, visual field 

defects, and ophthalmoplegia in most of the patients after surgical 

decompression [20-22, 36]. Such improvement is observed in the 

immediate postoperative period and often continues for several weeks 

after surgery [37]. In patients with pituitary apoplexy presenting with 

third cranial nerve palsy, complete recovery of the third nerve 

function was observed in several reports [38-41]. In our case series, 

complete recovery of the third nerve was achieved in 3 of the 5 cases, 

and partial recovery was observed in the remaining 2 cases. There was 

no clear correlation between time to operation with the extent of 

recovery, but in all 5 cases, the surgery was done within 2 weeks. We 

also observed that a longer time to recovery seems to be associated 

with incomplete (partial) recovery. 

Some studies suggested that pituitary hormone deficiencies usually 

do not recover once established [2,42], and nearly 80 % of the patients 

will need some form of hormone replacement after apoplexy 

[21,33,34]. On the contrary, some studies have shown partial or 

complete recovery of pituitary function in up to 50 % of patients 

[43,44]. All patients with pituitary apoplexy will need long-term 

follow-up to monitor for recurrent tumour, and to assess their pituitary 

hormone levels. 

 

Conclusion 

We report a case series of pituitary apoplexy presenting as isolated 

left third cranial nerve palsy and a review of the possible mechanisms 

for this rare but potentially life-threatening medical emergency. We 

suggest that pituitary apoplexy should be considered early in the 

differential diagnosis of isolated third cranial nerve palsy and early 

 

 
imaging should be obtained. Once diagnosed, treatment should be 

commenced immediately to stabilize the patient’s hemodynamic 

status. The subsequent management should be made carefully by a 

multidisciplinary team, including neurosurgeon, endocrinologist, and 

ophthalmologist, amongst others. 
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