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Objective : Pituitary apoplexy (PA) is described as a clinical syndrome characterized by sudden headache, vomiting, visual impairment, and
meningismus caused by rapid enlargement of a pituitary adenoma. We retrospectively analyzed the clinical presentation and surgical outcome in
PA presenting with cranial neuropathy.
Methods : Twelve cases (3.3%) of PA were retrospectively reviewed among 359 patients diagnosed with pituitary adenoma. The study included
6 males and 6 females. Mean age of patients was 49.0 years, with a range of 16 to 74 years. Follow-up duration ranged from 3 to 20 months, with
an average of 12 months. All patients were submitted to surgery, using the transsphenoidal approach (TSA). 
Results : Symptoms included abrupt headache (11/12), decreased visual acuity (12/12), visual field defect (11/12), and cranial nerve palsy of the
third (5/12) and sixth (2/12). Mean height of the mass was 29.0 mm (range 15-46). Duration between the ictus and operation ranged from 1 to 15
days (mean 7.0). The symptom duration before operation and the recovery period of cranial neuropathy correlated significantly (p = 0.0286). TSA
resulted in improvement of decreased visual acuity in 91.6%, visual field defect in 54.5%, and cranial neuropathy in 100% at 3 months after surgery. 
Conclusion : PA is a rare event, complicating 3.3% in our series. Even in blindness following pituitary apoplexy cases, improvement of cranial
neuropathy is possible if adequate management is initiated in time. Surgical decompression must be considered as soon as possible in cases
with severe visual impairment or cranial neuropathy.  

KEY WORDS : Pituitary apoplexy ˙ Pituitary adenoma ˙ Cranial neuropathy ˙ Transsphenoidal approach.

10.3340/jkns.2010.48.3.213

Clinical Article 

Copyright © 2010 The Korean Neurosurgical Society   

Print ISSN 2005-3711   On-line  ISSN 1598-7876

INTRODUCTION

Pituitary apoplexy (PA) is an uncommon event heralded
by abrupt onset of severe headache, deterioration of visual
acuity, restriction of visual fields, disorders of ocular motility,
and altered sensorium caused by rapid enlargement of a
pituitary adenoma, usually due to hemorrhagic infarction of
the tumor5,9,26). Decreased visual acuity and field defect
following PA are attributed to rapid expansion of an in-
farcted and/or hemorrhagic pituitary adenoma that extends
laterally into the cavernous sinus or reaches superiorly to
compress the cranial nerve III, IV, V, VI and optic chiasm15,16).
Initial management of patients presenting with PA includes
close observation, hormonal replacement such as admini-

stration of corticosteroids and, if necessary, surgical decom-
pression2). However, there is disagreement with regard to the
role of early surgery; some advocate urgent decompression of
the pituitary fossa, particularly when vision is severely affect-
ed, others assert that early neurosurgical intervention is not
required10,14,19).

The aim of this study was to analyze clinical presentation
and surgical outcome in PA presented with cranial neuro-
pathy. We also analyzed the relationship between clinical out-
come and timing of surgery for consideration of the necessity
for early surgery. 

MATERIALS AND METHODS

Twelve cases (3.3%) of PA were retrospectively reviewed
among 359 patients diagnosed with pituitary adenoma from
1996 to 2009. Data collected included the age and sex of the
patient, past medical history, clinical presentation, preopera-
tive neurological and ophthalmologic status, and postopera-
tive outcome. Inclusion criteria for pituitary apoplexy con-
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sisted of a history of sudden onset of neurological symptoms
and signs : 1) sudden onset of severe headache with or
without nausea, vomiting, 2) sudden deterioration of vision,
including complete blindness. Blindness was defined as the
absence of perception of light, and 3) sudden oculomotor
paresis such as third and sixth cranial nerve palsy.

Neuroradiological studies included sellar turcica X-ray in the
antero-posterior and lateral planes. Computerized tomography
(CT) was performed in 8 patients. All patients were studied by
magnetic resonance imaging (MRI). All patients were sub-
mitted to surgery, using the transsphenoidal approach (TSA).
Operative findings were collected from the operative note. 

Follow-up duration ranged from 3 to 20 months, with an
average follow-up of 12.0 months. Relief of preoperative
symptoms and occurrence of postoperative complications
were noted from clinical records. All patients underwent pre-
and postoperative ophthalmological examination, including
visual acuity (VA) and visual field (VF). 

We classified recovery of cranial neuropathy after PA
surgery : complete resolution (CR), partial resolution (PR),
and no improvement (NI). CR of cranial neuropathy was
defined as full recovery within 3 months to the state before
development of symptoms, and PR as improvement of symp-
toms, indicating no recovery to the previous state.

Statistical comparison between groups, in terms of timing
of surgery and improvement in visual outcome, was perform-
ed using the Mann-Whitney U-test and Chi-square test. A

two tailed p-value of less than 0.05 was considered significant. 

RESULTS

Clinical presentation
The study included 6 males and 6 females. Mean age of

patients was 49.0 years, with a range of 16 to 74 years. Clinical
data are summarized in Table 1. The most common symp-
toms included sudden headache (n = 11) and decreased visual
acuity (n = 12). The visual symptoms included 11 patients
with visual field defects, 7 cranial nerve palsy (5 3rd nerve
and 2 6th nerve), and 2 unilateral blindness. One patient
simultaneously experienced palsy of both the third and sixth
cranial nerves (case 4). A meningismus was noted in one
patient. 

Radiologic finding
On skull X-rays, the sellar turcica was enlarged in all

patients, with erosion of the sellar floor and dorsum sella in
two cases. All patients were evaluated by CT scan and/or
MRI scan that revealed a sellar lesion. A mass that compressed
the optic chiasm or optic tracts was revealed in ten cases. A
sella lesion accompanied by hemorrhage and/or hemorrhagic
infarction shadow was seen in nine cases (Fig. 1). The largest
diameter of the lesions ranged between 15 and 46 mm
(mean 29.0 mm).

Management
Tumor resection was performed using

a TSA in all patients. Duration between
the ictus and decompression ranged
from 1 to 15 days (mean 7.0). In six pa-
tients, early surgical decompression,
within 72 hr from attack time, was per-
formed due to severe neurological defi-
cit, including visual impairment. Two
other patients underwent surgery within
3 to 7 days of presentation. In the other
4 cases presenting, surgical intervention
was undertaken within 7 to 15 days of
presentation due to late arrival at hospi-
tal. During surgery, evidence of he-

Table 1. Clinical features of patients with pituitary apoplexy

Case Sex/ Cranial nerve palsy Duration of Recovery time

No. age VA VF defect Third Sixth CN (days) (postoperative days)

1 F/38 0.7/0.2 + - - 6 14

2 M/45 0.1/0.7 + - - 15 56

3 M/54 0.4/1.0 - + - 15 28

4 M/52 0.4/0.2 + + + 15 21

5 F/63 0.1/0.1 + - - 10 NR

6 F/53 0.2/0.4 + + - 2 21

7 F/57 0.2/HM + + - 3 14

8 F/16 0.2/LP(-) + - - 1 10

9 M/37 LP(-)/0.1 + - - 1 6

10 M/74 0.2/0.5 + + - 3 12

11 F/73 0.2/0.4 + - - 4 28

12 M/20 0.6/0.5 + - + 3 4

VA : visual acuity, VF : visual field, CN : cranial neuropathy, HM : hand movement, LP: light perception, NR : no recovery

Fig. 1. T1-weighted magnetic resonance imaging scans of the brain of patient (case 7). Sagittal (A) and coronal (B) sections reveal a hemorrhagic pituitary
adenoma. No evidence of remaining enhancing tumor seen in postoperative first day follow up sellar MRI-sagittal (C) and coronal (D) sections.
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morrhage within the tumor was detect-
ed in 4 patients, and necrotic adeno-
matous tissue was identified in 5 pati-
ents. We also detected direct invasion
of the cavernous sinus wall in one pati-
ent. Pathologic examination revealed
pituitary adenoma with hemorrhage or
hemorrhagic infarction in 9 cases.

Postoperative evolution and outcome
Postoperative MRI at 3-month follow-up showed that

tumors were removed gross totally in 8 cases and subtotally
in 4 cases. Overall, TSA resulted in improvement of dec-
reased visual acuity in 91.6% (11/12), visual field defect in
54.5% (6/11), and third and sixth cranial nerve palsy in
100% (6/6) at 3 months after surgery (Table 2). As shown in
Fig. 2, the symptom duration before operation and the reco-
very period of cranial neuropathy correlated significantly (p =
0.0286). In two cases of complete blindness following pitui-
tary apoplexy, preoperative visual acuity was 0.2/light percep-
tion (LP) (-) in case 8 and LP(-)/0.1 in case 9. Tumors were
removed from both patients via a TSA with a delay of 18
hours and 24 hours each. Postoperative MR showed compl-
ete removal of the pituitary mass lesion. Both patients showed
improved vision : 1.0/0.32 in case 8 and hand movement
(HM)/0.32 in case 9 at 3 months after surgery (Fig. 3).

Eleven patients except a patient with no improvement
experienced improved cranial neuropathy, with the earliest
beginning of recovery at 4 days, and the latest at 56 days.
Recovery of third nerve palsy was slower than that of sixth
cranial nerve palsies. There was no patient who showed
further improvement of cranial neuropathy after 3 months. 

In terms of the relationship between visual outcome and
timing of TSA, as shown in Table 3, CR and PR of decreas-
ed visual acuity were seen in all patients who underwent sur-
gery within the first 3 days of presentation, as compared to
83.3% (5/6) in whom surgery was delayed beyond 3 days.
Similarly, CR and PR of visual field defects were observed in
66.6% (4/6) associated with patients who had undergone sur-
gery within the first 3 days of presentation, as compared to
40.0% (2/5) in whom surgery was delayed beyond 3 days.
CR and PR of cranial nerve palsy were seen in all patients who
underwent surgery regardless of timing. However, there were
no significant differences in visual outcome between early and
delayed surgery group (*p = 0.5050; �p = 0.1213; �p = 1.000).

DISCUSSION

In 1896, Percival Bailey was the first to describe a clinical
case of pituitary apoplexy, resulting from catastrophic hemor-

rhage of a pituitary adenoma2). Incidence of pituitary apoplexy
varies from 0.6% to 22%, depending on the definition used.
However, the majority of authors agree that PA is a clinical
syndrome that results from hemorrhage, infarction, or he-
morrhagic infarction of a pituitary tumor that results in its
sudden and fulminant expansion3,25). Incidence of sympto-
matic PA varies from 0.6% to 9%3,4,25). 

Most of PA develop in a either known or unknown pitui-
tary adenoma. PA rarely occurs in a non-adenomatous pitui-
tary lesion, such as an abscess, a metastatic tumor, or a
lymphocytic hypophysitis7,8,12). All of our patients presented a
pituitary adenoma. 

Cranial nerve dysfunction due to pituitary tumor was tho-
ught to occur in 5-17% of pituitary tumor patients, develop-
ment of third cranial nerve palsy has been reported most
frequently, followed by sixth, then fourth or fifth cranial
nerve palsies, in that order20).  

Causes of cranial nerve palsy in pituitary tumor patients
have been discussed by various investigators5,17,22-24). Causes
included direct compression of the cranial nerve by the tumor
or transmission of pressure on the cavernous sinus wall from
tumor expansion, edematous expansion due to hemorrhage
in the tumor, ischemic infarction of the tumor, and direct
infiltration by the tumor. PA can provoke or aggravate cranial
nerve palsy, either alone or via interaction with other predis-
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Table 2. Recovery of cranial neuropathy in pituitary apoplexy

CR PR NI Worsen

Decreased VA (n = 12) 3 8 1 0

VF defect (n = 11) 2 4 5 0

Third cranial palsy (n = 5)* 3 2 0 0

Sixth cranial palsy (n = 2) 2 0 0 0

*A patient had both third and sixth cranial nerve palsy. CR : complete resolution, PR : partial resolution, NI : no improve-
ment, VA : visual acuity, VF : visual field

Fig. 2. The relationship between the timing of surgery and recovery time of
cranial neuropathy. The symptom duration before operation and the
recovery period of cranial neuropathy correlated significantly (p = 0.0286).
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posing factors, such as irradiation, alteration of pressure
gradients (i.e., changes in blood pressure, or lumbar punc-
tures), trauma, estrogens, bromocriptine therapy, and anti-
coagulants.

Because the third cranial nerve is located horizontally in the
same plane as the pituitary gland, pressure from lateral growth
of a pituitary tumor to compress the cavernous sinus is rela-
tively easily transmitted to the third cranial nerve. This leads
to compression of the third cranial nerve between the tumor
and the interclinoid ligament, commonly resulting in devel-
opment of third cranial nerve palsy, which tends to bring
about slow-onset nerve palsy6,21,22,23,24). Sudden-onset of third
cranial nerve palsy has been attributed to compromise of the
vascular supply to the nerve due to compression of the vasa

nervosum originating in the internal
carotid artery24). 

Because the compliance of the third
nerve with compression or stretching is
relatively lower than that of other cra-
nial nerves, the recovery of the third
nerve is slow. Hence, recovery or im-
provement of third cranial nerve palsy
may be the most important indicator
of complete recovery after surgery in
PA11). In the present study, only one
among 5 cases of third cranial nerve
palsy was accompanied by sixth cranial

nerve palsy. During recovery of third cranial nerve palsy, sixth
cranial nerve palsy had already recovered. 

Although much less frequent, sixth cranial nerve palsy has
also been reported. A proposed mechanism by which isolated
sixth nerve palsy, or sixth nerve palsy along with third nerve
palsy may occur, is extension of the tumor backwards, along
Dorello’s canal, which contains the sixth cranial nerve along
with the inferior petrosal sinus. Sudden lateral expansion of
the adenoma into the cavernous sinus more commonly pro-
vokes third cranial palsy than sixth (or fourth) cranial nerve
palsy11,20,27).

Dubuisson et al.8) studied 24 patients who presented with
PA. Postoperative follow-up of patients with a mean 5.5 year
follow-up period showed restoration of normal vision in
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Fig. 3. In case 8 and 9 of complete blindness following pituitary apoplexy, the tumors of both patients were removed via a TSA with the delay of 18 hours and
24 hours each. A : Pre-operative unilateral blindness showed partial recovery in both visual acuity and visual field in case 8. B : In case 9, pre-operative
decreased visual acuity was partially recovered after operation. The improvement of the left monocular blindness occurred, not immediately, but several days
after surgery. VA : visual acuity, VF : visual field, LP : light perception, HM : hand movement, MRI : magnetic resonance imaging. 
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Pre-op Post-op PO 10 days PO 3 mo

0.2/LP(-)VA

Od

Os

VF

MRI

0.2/LP(-) 1.0/LP(-) 1.0/0.32

Pre-op PO 1 wk PO 3 mo PO 1.5 yr

LP(-)/0.1VA

Od

Os

VF

MRI

LP(-)/0.1 HM/0.32 HM/0.4

Table 3. Timing of surgery and visual outcome after transsphenoidal surgery

Timing of surgery (days) CR PR NI Worsen

Decrease VA (n = 12)*

< 3 1 5 0 0

> 3 2 3 1 0

VF defect (n = 11)�

< 3 2 2 2 0

> 3 0 2 3 0

Third and sixth cranial palsy (n = 6)�

< 3 2 2 0 0

> 3 2 0 0 0

*p = 0.5050, �p = 0.1213, �p = 1.000. CR : complete resolution, PR : partial resolution, NI : no improvement, VA : visual 
acuity, VF : visual field



92% of preoperatively affected patients, while 85% of preo-
perative oculomotor pareses were improved or resolved. In
this study, TSA resulted in an improvement of decreased
visual acuity in 91.6%, visual field defect in 54.5%, and cra-
nial neuropathy in 100% at 3 months after surgery.

Historically, early decompression of the pituitary fossa has
been advocated, the rationale being the possibility of better
visual outcome. Onesti et al.18) noted improved visual field
defect in all 16 patients who were surgically treated. Six of
these patients regained full fields with surgery within 2 to 72
days after the deficit. Bills et al.3) note that a significant better
outcome of visual deficits and pituitary dysfunction was re-
ported in those patients decompressed within the first week.
Randeva et al.21) noted that surgical management led to im-
provement in ocular paresis and in the deficits of VA and VF
in most patients, no patient suffered deterioration of vision.
Although improvements in ocular paresis with respect to the
timing of surgery were not statistically significant, possibly
due to the small numbers, complete resolution of ocular
paresis was more frequently seen in those who underwent
surgery within 8 days compared to those who had surgery
after 8 days. Agrawal and Mahapatra1) noted that no impro-
vement of vision occurred in patients with blindness follow-
ing pituitary apoplexy if surgical intervention was delayed
beyond a week. This finding is in concordance with previous
reports showing good visual outcome if optic nerves are
decompressed within one week. Kim et al.11) noted that time
to recovery from cranial nerve palsies accompanying pituitary
tumors after surgery and the interval between development
of symptoms and surgery were positively and significantly
correlated. The interval between the appearance of symp-
toms and surgery may be regarded as an important factor for
recovery after surgery.

Several previous obsevational studies have also favored a
more conservative approach in the management of pituitary
apopexy. In a small prospective study of 12 patients with
pituitary apoplexy, Maccagnan et al.13) reported complete
resolution of ophthalmoplegia in six of seven patients manag-
ed conservatively, with improvement in the remainaing one.
In all five patients managed surgically, TSA resulted in
prompt neurological and visual improvement, but with com-
plete recovery in only one. Gruber et al.10) studied a clinical
outcomes in patients presenting with pituitary apoplexy and
the results of conservative and surgical management. Ten
patients proceeded to early pituitary surgery and twenty were
managed conservatively. There was no evidence that early
operative decompression is associated with an improved out-
come. In both studies, however, patients presenting with no
or mild visual field deficit and cranioneuropathy were ma-
naged conservatively with corticosteroids and monitoring of

visual acuity and field. Patients who showed deterioration in
visual function should be considered for decompressive sur-
gery. In our analysis, we found 6 patients who underwent
surgery within 3 days. Although there were no significant
differences, result for visual outcome in patients who under-
went surgery within 3 days tended to show better outcome
compared to those who underwent surgery beyond 3 days.
Although there were small number of patients in present
study, the symptoms duration before operation and the reco-
very period correlated significantly (p = 0.0286), indicating
that recovery from cranial nerve palsy was much more rapid
in patients who underwent surgery soon after development
of symptoms. Our findings would support early decompres-
sion surgery at the time of presentation with apoplexy, which
may be important to improvement of visual outcome and
cranial neuropathy.

CONCLUSION

PA is a rare event, complicating 3.3% in our series. How-
ever, cranial neuropathy following PA was relatively common.
Even in cases of blindness following pituitary apoplexy,
improvement of cranial neuropathy was possible with rapid
diagnosis and initiation of adequate and timely management.
It suggests that cranial nerve palsy due to PA can be treated
with a high rate of recovery if surgery is performed as early as
possible after diagnosis. Thus, early surgical decompression
must be considered in cases with severe visual impairment or
cranial neuropathy.
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