
INTRODUCTION

Pituitary apoplexy is a life-threatening clinical syndrome which is caused by the ful-
minant expansion of pituitary mass due to hemorrhage, hemorrhagic infarction or infarc-
tion of pituitary adenoma or the adjacent tissues of pituitary gland. Since first introduced
by Bailey in 1898, the incidence of pituitary apoplexy varies from 0.6% to 22.8%7,11,12,17).
However, pituitary apoplexy due to tumor infarction is very rare. We report two cases of
pituitary apoplexies, caused by pituitary tumor infarction after surgery by transsphenoidal
approach (TSA) for pituitary macroadenomas. These cases showed pathologic findings of
tumor infarction without any signs of related hemorrhage or hemorrhagic infarction.

CASE REPORT

Case 1
A 44-year-old male patient was admitted via emergency room due to sudden onset of severe

headache, nausea, vomiting and visual disturbance. These symptoms were developed 5
days prior to admission. He had no specific previous medical history. Subarachnoid
hemorrhage (SAH) was ruled out on brain computed tomography (CT), however sella
magnetic resonance imaging (MRI) showed a mass lesion in the sella and suprasellar area
which was measured about 3.1×2.3×2.2 cm. On T1 weighted images, there was
hyperintense peripheral portion and an isointense central portion. With gadolinium (Gd)
enhancement, the mass showed peripheral rim enhancement but there was no enhan-
cement in the hypointense central portion (Fig. 1). Diffusion MR images were not
obtained due to emergency operation. The optic chiasm was compressed by the mass
which resulted in bitemporal hemianopsia and the worsening of the visual acuity of the
right eye to 0.4 and maintaining that of the left, 1.1.  There was a decrease in the levels of
free T4 (4 µg/dl), TSH (0.28 µU) and cortisol (2 µg/dl). Steroid was administered before
the operation. The mass was totally resected by TSA and there was no evidence of
remaining enhancing tumor or hemorrhage seen in the postoperative first day follow-up
sella MRI (Fig. 2). Microscopic examination of the resected mass showed total infarction
without viable tumor cells (Fig. 2). The cells showed pale appearance and maintained
cellular architecture. These findings led to the diagnosis of pituitary apoplexy due to total
tumor infarction of a nonfunctioning pituitary macroadenoma. Clinical symptoms and
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Cause of pituitary apoplexy has been known as hemorrhage, hemorrhagic infarction or infarction of pituitary
adenoma or adjacent tissues of pituitary gland. However, pituitary apoplexy caused by pure infarction of
pituitary adenoma has been rarely reported. Here, we present the two cases pituitary apoplexies caused by
pituitary adenoma infarction that were confirmed by transsphenoidal approach (TSA) and pathologic reports.
Pathologic report of first case revealed total tumor infarction of a nonfunctioning pituitary macroadenoma and
second case partial tumor infarction of ACTH secreting pituitary macroadenoma. Patients with pituitary
apoplexy which was caused by pituitary adenoma infarction unrelated to hemorrhage or hemorrhagic infarction
showed good response to TSA treatment. Further study on the predisposing factors of pituitary apoplexy and
the mechanism of infarction in pituitary adenoma is necessary.
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visual disturbance showed improvement soon after the
surgery, while the hormone levels of the pituitary gland,
except for the free T4, all returned to normal 3 months after
the surgery. Without undergoing hormone replacement
therapy, free T4 hormone level (10 µg/dl) returned to
normal value one year after the surgery.

Case 2 
A 66-year-old female patient visited to the hospital

complaining of sudden onset of headache, right proptosis
and total ophthalmoplegia which occurred two days prior
to admission. Her previous medical history revealed of
cardiomyopathy. The patient showd a Cushing’s appea-
rance, moon face, buffalo hump, truncal obesity, wide abdom-
inal purple striae, proximal myopathy and dorsal fat pad.
Sella MRI showed a mass lesion in the sella and supra-
sellar area which was measured about 2.9×2.5×2.0 cm.
On T1 weighted images, there was a hyperintense peripheral
portion and an isointense central portion. With Gd enhan-
cement, the mass showed peripheral rim enhancement
without hypointense central portion (Fig. 3). Diffusion
MR images were not obtained due to emergency
operation. The optic chiasm and the right cavernous sinus
were compressed by the mass, which lead to the bitem-
poral hemianopsia and the worsening of the visual acuity of
the right eye to 0.2 and maintaining that of the left, 0.9.
The patient was being treated for heart failure caused by

ischemic cardiomyopathy. Endocrine study showed decrease
in T3 (70 ng/dl) and TSH (0.24 µU/dl) while there was
an increase in ACTH (73 ng/ml) and cortisol (26 µg/dl).
The mass was removed totally by TSA and pathologic
findings revealed focal ischemic necrosis of a pituitary
adenoma. We concluded the diagnosis as pituitary apoplexy
caused by partial tumor infarction of a ACTH secreting
pituitary macroadenoma (Fig. 4). Sella MRI taken 2 months
after the surgery showed no evidence of remaining enhancing
tumor (Fig. 4). Headache and visual symptoms were relieved
after the surgery and endocrine study showed normalization
of ACTH and cortisol. Hormone replacement therapy
was not required because all the hormone levels, except
for TSH, were returned to normal value.

DISCUSSION

There have been numerous reports on the prevalence of
pituitary apoplexy and various predisposing factors of
pituitary apoplexy have been reported, such as pituitary
irradiation, alternation of intracranial pressure gradients,
minor head trauma, hormone therapy, pregnancy, dia-
betes mellitus, diabetic ketoacidosis, cerebral angiography,
anticoagulants medication, dynamic study of pituitary gland,
hemodialysis and surgeries including cardiac surgery, lumbar
laminectomy, thyroidectomy, appendectomy. However, many
of the causes are still unknown. Wakai et al16) reported that
there was no difference in the prevalence rates according to
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Fig. 1. The preoperative sella magnetic resonance findings, the
3.1x2.3x2.2 cm-sized mass lesion is observed in sella and suprasella.
The mass showing iso-signal intensity and peripheral high signal
intensity in T1 weighted image that is compressing optic chiasm. Low
signal intensity and peripheral rim enhancement without contrast
enhancement in the central part are shown in Gadolinium enhancement
(Gd-enhancement).

Fig. 2. No evidence of remaining enhancing tumor or hemorrhage
seen in postoperative first day follow up sella MRI. The microscopic
examination shows total infarction without viable tumor cell. The cells
are demonstrated as pale appearance maintaining a cell architecture
(H&E, x40)(A,C) (x200)(B,D). 
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the patients’ sex. Intratumoral hemorrhage and hemorrhagic
infarction have been known as the main causes of pituitary
apoplexy, and tumoral infarction is very rare2,5,8,10-13).
However, Semple PL11,12) reported that the cause of pituitary
apoplexy in 22 cases out of 55 patients was the infarction
of the pituitary gland though most of the other studies
reported the infarction as a cause to be infrequent. We
found the 2 cases (6.9%) of pituitary apoplexy caused by
tumor infarction among our 29 cases. Pure infarction of
pituitary gland or the adjacent tissues without tumorous
conditions can occur occasionally, though their symptoms
of were not severe. But, the severity of symptoms may
increase for a large infarction, venous congestion and edema,
which affect the increase of intracranial pressure7,11,12,19).
The mechanism of the infarction is still not clearly verified.
Brougham et al3) suggested that it was due to a sudden spurt
in tumor growth which outstripped its blood supply. Other
suggested precipitating causes include radiotherapy and
head injury which may provoke massive infarction in
patients described by van Wagenen15). Ischemia due to
hypotension or circulatory collapse can cause infarction of
non-tumorous pituitary tissues and Cardoso et al4) men-
tioned that intrinsic vasculopathy can also be another
cause. In our first case, even though the existence of pituitary
adenoma was uncertain due to total infarction of the
mass, we presumed that pure vascular infarction resulting

from the reduced pituitary blood flow, compressed by the
expanding tumor the mass would be more closely related
with the cause of infarction than vasculopathy of the unusual
vessels in the pituitary gland and its adjacent tissues. In
the second case, histopathology of the resected mass revealed
pituitary adenoma with coagulation necrosis and the en-
docrine study also showed an increase in ACTH and cortisol.
According to these results, confirmative diagnosis of pituitary
apoplexy due to partial infarction of ACTH-secreting
pituitary macroadenoma could were made. Similar reports
of pituitary apoplexy caused by tumor infarction in a
Cushing’s disease have been mentioned, however their
incidences were extremely rare1). Clinical manifestations
of pituitary apoplexy are very diverse. In subclinical pituitary
apoplexy cases, not all cases showed symptoms4,11,12). Clini-
cal features of an infarcted pituitary adenoma would be
dependant upon the size and direction of spread of the
tumor before the infarction occurs. The most common
symptom is sudden severe headache and this is caused by
the increased intracranial pressure or the retraction of the
dura4). Next common symptom is visual impairment which
is usually caused by the rapid enlargement of the tumor
growing towards the optic chiasm. Rapid enlargement of
the tumor is closely related with infarction and this causes
impaired vision or visual field defects. However, hypo-
thalamic damage is rare. 

Sella MRI has been reported the choice of neuroimaging
method and diffusion weighted MRI may assist in early
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Fig. 3. According to Sella magnetic resonance findings, the
2.9x2.5x2.0 cm-size mass lesion is observed in sella and suprasella.
Tumer infarction shows as isosignal intensity and peripheral high signal
intensity in T1 weighted image that is compressing the optic chiasm and
right cavernous sinus. Also, low signal intensity and peripheral rim
enhancement without contrast enhancement in the central part are
shown in Gd-enhancement. 

Fig. 4. No evidence of remaining enhancing tumor or hemorr-
hage seen in postoperative 2 months follow up sella MRI.
Histologic appearance of focal ischemic necrosis within the
pituitary adenoma (H&E, x40)(A,C) (x200)(B,D). 

A B

DC



Pituitary Apoplexy due to Infarction｜JP Kim, et al.

249

detection of acute pituitary tumor infarction10,14). Our
cases showed that pituitary apoplexy caused by pituitary
adenoma infarction must be suspected in patients who
have clinical symptoms and signs or peripheral rim en-
hancement without hemorrhage on sella MRI. In current
cases, early surgical decompression of pituitary adenoma
infarction in pituitary apoplexy showed good clinical results.
Clinical outcomes of pituitary adenoma infarction in pi-
tuitary apoplexy were similar to that caused by hemo-
rrhage. Further studies on predisposing factors of pituitary
apoplexy and mechanism of pituitary tumor infarction is
essential.

CONCLUSION

TSA showed good results in patients with pituitary
apoplexy caused by pituitary tumor infarction with no
relation to hemorrhage. Further study on predisposing
factors of pituitary apoplexy and mechanism of pituitary
tumor infarction is essential.
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