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INTRODUCTION

Pituitary apoplexy is a rare, but life-threatening disorder that 
usually results from intratumoral hemorrhage or infarction in 
pituitary adenomas [1]. The clinical manifestations of pitu-
itary apoplexy generally include acute headache, impaired 
consciousness, vomiting, visual impairment, and ophthalmo-
plegia [2]. However, signs of meningeal irritation are not typi-
cal findings [3]. Therefore, the presence of meningeal irrita-
tion may lead to misdiagnosis as a case of meningoenceph-
alitis or spontaneous subarachnoid hemorrhage, and delay in 
the proper management of the disease. Hereby, we report a 
case of pituitary apoplexy with an initial presentation mimick-
ing meningitis, with a review of the related literatures.

CASE REPORT

A 42-year-old man visited the emergency unit of our hospi-
tal with sudden onset of headache and vomiting. He had a past 
medical history of hypertension and chronic renal failure that 
were controlled with regular medication. On physical examin-
ation, there were no positive signs suggesting intracranial in-
fections or cerebrovascular accident. Vital signs including 
body temperature were normal. Neurological examination sh-
owed alert mentality with a Glasgow coma scale of 15 (E4, V5, 
M6) and without cranial nerve palsies. The patient’s ocular 
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motion and visual field were normal. Serological analysis re-
vealed normal range of white blood cell count (6,900/µL, neu-
trophil 70.6%), erythrocytes sedimentation rate (ESR, 7 mm/
hr), and C-reactive protein (CRP, 0.07 mg/dL). Urgent non-
contrast brain computed tomography (CT) scan showed no 
intracranial hemorrhage or other abnormal findings, except 
for a sellar mass extending into the suprasellar area (Fig. 1). 
Contrast enhancement CT scan was not done because of the 
patient’s chronic renal failure. Sellar magnetic resonance im-
aging (MRI) showed a pituitary mass with suprasellar exten-
sion, which was partially enhanced at the periphery of the tu-
mor (Fig. 2). A complete analysis of the pituitary hormones 
revealed decreased serum cortisol level (1.5 µg/dL at 8:00 A.M., 
1.4 µg/dL at 4:00 P.M.). Cortisone substitution was immedi-
ately started (dexamethasone intravenously, 10 mg per 6 ho-
urs). However, a 38.4°C fever developed 30 hours after the 
onset of headache with marked neck stiffness. Serological 
analysis was repeated, which revealed increased ESR (11 
mm/hr) and CRP (5.30 mg/dL) compared to initial results. Be-
cause his symptoms and signs suggested meningeal irrita-
tion, our initial diagnosis was an infectious meningoenceph-
alitis with an incidental pituitary tumor rather than an overt 
pituitary apoplexy. The cerebrospinal fluid (CSF) was exam-
ined through a lumbar puncture. The opening pressure was 
26.5 cm H2O and CSF analysis revealed an increased leuko-
cyte count (260/µL) with 88% neutrophilic granulocytes, and 
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increased total protein content (87 mg/dL) and red blood cell 
count (290/µL). The sugar content of the CSF was found to be 
57 mg/dL and the blood sugar level was 99 mg/dL. Based on 
the laboratory results and the symptoms of the patient, em-
pirical antibiotics (vancomycin, ceftriaxone, and ampicillin) 
therapy was started via an intravenous route for the treatment 
of suspected bacterial meningitis before the confirmation of 
the CSF culture study. After administration of antibiotics, his 
fever subsided. On admission day 3, follow-up CSF analysis 
was done through another lumbar puncture. The opening 
pressure had improved to 18 cm H2O. CSF examination sh-
owed improvement of the suspected meningitis. The leuko-
cyte count was 30/µL with 30% neutrophilic granulocytes and 
the total protein content was 68 mg/dL. The sugar content of 
the CSF was 91 mg/dL and the blood sugar level was 266 mg/
dL. However, the sudden development of incomplete ptosis 
and medial gaze limitation of the left eye was noted. Also bi-
temporal hemianopsia was observed in the visual field exami-
nation. A follow-up MRI was performed and showed certain 
findings compatible with an intratumoral hemorrhage of the 
pituitary mass, in comparison with the initial MRI (Fig. 3). 
Based on the follow-up MR imaging and neurological chang-
es, the patient was diagnosed as with pituitary apoplexy. We 
determined to perform an emergency decompressive surgery 
because of the progressive worsening of the patient’s oculo-
motor nerve palsy. A transsphenoidal approach was initiated 
and we observed necrotic tissue mixed with blood clots in-
side the sellar mass. The tumor was completely removed. The 
pathological diagnosis was confirmed as pituitary adenoma 
with apoplexy (Fig. 4). The patient’s headache, oculomotor 
nerve palsy and visual field defect began to improve immedi-

ately after surgery. Preoperative CSF culture study reported 
no cultured microorganisms, and the postoperative follow-up 
CSF analysis showed normal findings. The patient was dis-
charged on day 14 without any neurologic deficits.

DISCUSSION

Pituitary apoplexy was first described by Brougham et al. 
[4] at 1950. The prevalence of pituitary apoplexy reported in 
the literature is variable and ranges from 0.6% to 27.7% [5]. Pre-
disposing factors have been identified in approximately 25% 
of pituitary apoplexy. Head trauma, bromocriptine administr-
ation or withdrawal, anticoagulation, or cardiac bypass has 
been cited as inciting apoplectic episodes [6]. However, most 
pituitary apoplexies are considered to have idiopathic etiolo-
gies. The usual clinical manifestations of pituitary apoplexy in-
clude sudden onset headaches, vomiting, mental deteriora-
tion, ophthalmoplegia, and visual field defects. The meningeal 
irritation signs are rare and not typical findings. However, the 
presence of meningeal irritation signs and fever in some cas-
es of pituitary apoplexy has been documented in the past lit-
erature [7,8]. In cases suspected as meningoencephalitis, CSF 
analysis has been regarded as a confirmative study. However, 
CSF study may not be helpful in distinguishing pituitary ap-
oplexy from meningoencephalitis, since chemical meningitis 
may have resulted from leakage of blood or necrotic tissue into 
the subarachnoid space [2,9]. In our case, the sugar content of 
the first CSF analysis was not low enough to suggest bacterial 
meningitis and no microorganism was cultured. Therefore, we 
were able to conclude that the abnormal findings of CSF ex-
amination were attributed to chemical meningitis.

A B
Fig. 1. Non-contrast brain computed tomography scans show a 2.0×1.5 cm sized isodense sellar mass (A), without evidence of intralesion-
al or subarachnoid hemorrhage (B).
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Neuroimaging studies allow meticulous characterization 
of the extent of necrosis and/or hemorrhage, and the relation-
ship of hemorrhage and denuded tissue to neurovascular st-
ructures in addition to a diagnosis of pituitary apoplexy. Brain 
CT scans may reveal the hyper-density of acute hemorrhage, 
or demonstrate the mixed density of acute blood and hypo-
dense necrotic tissue within the lesion in the sellar or supra-
sellar areas. Subarachnoid hemorrhage may be evident if blo-
od has invaded the basal cisterns. The greater sensitivity, pre-
cision, and tissue definition of MR imaging usually reveal the 
heterogeneous intensity of hemorrhage, edematous pituitary 
gland, and necrotic tumor, leading more readily to a diagnosis 
of pituitary apoplexy [10]. However, in this patient, the initial 
non-contrast brain CT after presentation of symptoms did not 
show any evidence of intra-tumoral or subarachnoid hemor-
rhage. Also, there were no definite findings which suggested 

the presence of an intra-lesional hemorrhage in the first sel-
lar MR study. Therefore, we initially suspected the etiology to 
be meningitis and made a misdiagnosis. After pathologic con-
firmation of the pituitary apoplexy, we retrospectively revi-
ewed again the brain CT and MRI findings. Non-contrast CT 
images and non-contrast T1-weighted (T1W) images of the 
initial MRI did not show any typical findings compatible with 
an intratumoral hemorrhage. However, the contrast enhance-
ment T1W coronal image showed peripheral enhancement 
of the mass, which should have been suggestive of a tumor 
infarction. These initial MRI findings may have suggested 
that a pituitary apoplexy was in the early stage and in progress 
when the patient visited the hospital. Although our routine 
sellar MR protocol does not include gradient-echo T2-weight-
ed images which are sensitive to hemorrhages, we overlooked 
these MR findings. This subsequently led to a delay in the cor-
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Fig. 2. Initial sellar magnetic resonance imaging findings. T2-weighted axial image shows a sellar mass with heterogenous internal high in-
tensity signals (A). Non-contrast T1-weighted sagittal and coronal images show a pituitary mass extending suprasellar area without typical 
findings compatible with intralesional hemorrhage (B and C) and contrast enhanced coronal image show a pituitary mass with peripheral 
enhancement (D).
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rect diagnosis until a follow-up MRI showed findings com-
patible with pituitary apoplexy.

According to our experience and review of literatures, neu-

A B
Fig. 4. Histopathologic findings from specimens of the pituitary tumor. Hematoxylin and eosin staining is demonstrating the hemorrhagic 
necrosis of pituitary gland consistent with pituitary apoplexy (A: ×10 magnification) and pituitary adenoma showing necrotic degeneration 
with hemorrhage (B: ×200 magnification).
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Fig. 3. Follow-up brain magnetic resonance imaging findings. T2-weighted axial image shows mixed signal intensity of pituitary mass (A). 
Non-contrast T1-weighted sagittal and axial images show peripheral high signal intensity of pituitary mass (B and C). Gradient-echo T2-
weighted axial image shows multiple low signal intensities suggesting intralesional hemorrhage (D).

roimaging studies may not reveal typical findings compatible 
with a pituitary apoplexy in the very early stages, and menin-
geal irritation signs may be the presenting symptoms. There-
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fore, we suggest that pituitary apoplexy should be included as 
one of differential diagnoses in patients who present with me-
ningeal irritation signs and a pituitary tumor, although the 
initial neuro-imaging studies did not show typical findings. 
Careful neurological monitoring and serial imaging follow-
up would be useful to make a correct diagnosis. 
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