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Abstract

We review a case of tumor apoplexy complicating third trimester 
pregnancy in order to highlight management of a rare complication 
of meningiomas during pregnancy. This case illustration along with 
a review of literature is presented for recognition of this unusual 
case. Although intratumoral hemorrhage in meningioma is not un-
common, life threatening apoplexy can occur during periods of rap-
id tumor growth, such as during pregnancy. Prompt recognition and 
obstetrical and neurosurgical coordination are required to achieve 
excellent outcomes for both patient and child.

Keywords: Apoplexy; Brain tumor; Intracranial hemorrhage; In-
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Introduction

Meningiomas account for 15 - 20% of all primary intracra-
nial neoplasms [1]. They are commonly regarded as benign, 
slow growing neoplasms consisting of meningoepithelial 
cells originating from intracranial meninges [2, 3]. Menin-
gioma occurrence is associated with previous trauma, radia-
tion exposure, viruses, and genetic variations [4]. The most 
common location for these tumors is the cerebral convexity, 
which accounts for over 30% of cases, followed by para-
sagittal, and sphenoid ridge lesions [4, 5]. Meningiomas are 

more common in women by 2:1 ratio [4, 6]. 
Meningiomas are classified as Grade I (benign), II (atyp-

ical), or III (anaplastic) [7, 8]. Grade II meningiomas are de-
fined by increased mitotic activity, brain infiltration, small 
cell changes, necrosis, or clear cell or chordoid histologic 
subtype [8, 9]. Grade III meningiomas may make up to 30% 
of all meningiomas [7], but the chordoid meningiomas are 
rare, accounting for 0.5 - 1.0% of intracranial meningiomas 
[10]. Chordoid meningiomas are predominantly tumors of 
young adults with supratentorial locations. There has been 
only one other report suggesting a propensity towards intra-
tumoral hemorrhage in chordoid meningioma [11].

Clinical presentations in a majority of these lesions are 
secondary to local mass effect [4, 12]. Although the onset 
of symptoms is usually gradual, acute clinical decompensa-
tion can develop secondary to seizures or tumor associated 
hemorrhage that sometimes mimics pituitary apoplexy [3, 
12]. Hormonal fluctuations during pregnancy, menopause, 
and menstrual cycle have been implicated in facilitating ac-
celerated tumor growth leading to clinical symptoms [2, 6, 
13-15]. Fewer than 3% of meningiomas have been reported 
to bleed in previous reports [1, 16-18].

Here, we present a case of a 26 years old female with an 
incidentally discovered cerebellopontine angle meningioma 
during third trimester pregnancy. Two weeks after initial 
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Figure 1. Single axial CT image of the posterior fossa dem-
onstrates extra-axial mass centered on the right cerebello-
pontine cistern. The mass is hypodense to brain parenchyma 
with small central hyperdense foci of acute hemorrhage. 
There is moderate mass effect on the adjacent pons and ip-
silateral cerebellar hemisphere.
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neurosurgical evaluation, she presented acutely to an out-
side institution with a decreased level of consciousness and 
a dilated pupil. The patient underwent a CT scan showing 
an intratumoral hemorrhage and obstructive hydrocephalus. 
Transfer to a tertiary care center with subsequent neurosur-
gical and obstetrical interventions facilitated good clinical 
outcome for both mother and child.

 
Case Report

  
Initial presentation

A 26 years old 30-week pregnant female initially presented 
for neurosurgical evaluation of an incidentally discovered 
right cerebellopontine (CP) angle mass. She underwent a 
head CT as part of routine trauma evaluation after a motor 
vehicle accident (Fig. 1). During her emergency room evalu-

ation, she admitted to progressive decreased hearing in right 
ear with intermittent tinnitus the past several months. She 
also described occasional pain behind the right eye and pain 
along right side of the face. A non-contrast MRI confirmed a 
large right CP angle mass consistent with meningioma (Fig. 
2a, b, c). 

Upon referral to neurosurgery, the neurological exami-
nation was unremarkable other than decreased auditory acu-
ity in the right compared to left ear. The patient was advised 
to undergo cesarean section at term. Following the delivery, 
she was to return to our care with a contrasted MRI to dis-
cuss surgical intervention of the CP angle meningioma. 

Clinical deterioration and surgical intervention

Two weeks after her initial evaluation, the patient presented 
to an outside emergency department with an acute deteriora-
tion in mental status. She required endotracheal intubation 

Figure 2. (a), Axial T2 image of the posterior fossa confirms the presence of a large extra-axial T2 hyperintense mass. There is mass 
effect on the adjacent pons and right cerebellar hemisphere. Foci of hemorrhage are present within the medial aspect of the mass. (b), 
Axial FLAIR image shows no surrounding edema. Focal abnormal T2/FLAIR signal is seen within the internal auditory canal of unclear 
significance. Abnormal signal with the same characteristics as the dominant mass extends within the right Meckel’s cave. (c), Axial 
DWI image demonstrates mild, diffuse restricted diffusion is noted. The ADC map is not shown, however confirms the DWI findings.
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and was noted to have a fixed, nonreactive right pupil mea-
suring 7 mm along with dense right hemiparesis. A head CT 
revealed acutely hemorrhagic right CP angle lesion with sig-
nificant compression of brainstem and upward transtentorial 
herniation, and obstructive hydrocephalus (Fig. 3a, b). 

She was given mannitol and airlifted to the nearest hos-
pital with neurosurgery and a Level I nursery. Upon arrival, 
simultaneous caesarean section and right frontal ventriculos-
tomy were performed. After successful delivery of the child, 
the patient was placed in left lateral decubitus position and 
right suboccipital craniectomy with a C1 laminectomy per-

formed for resection of the hemorrhagic lesion (Fig. 4a, b). 

Pathology

Microscopic examination revealed a tumor admixed with 
unorganized blood clot/hemorrhage (Fig. 5). The tumor is 
composed of whorl formation and chordoid growth pattern 
with eosinophilic tumor cells in a myxoid matrix (Fig. 6). 
The tumor cells are positive for vimentin, epithelial mem-
brane antigen (EMA), and Progesterone receptor (PR) (Fig. 
7) immunostains. The tumor cells are negative for Oestrogen 

Figure 3. (a), (picture without the ventricles) Extensive acute hemorrhage is seen at the site of the right cerebellopontine cistern mass, 
causing mass effect within the posterior fossa, including compression of the pons and upward transtentorial herniation. There is sur-
rounding hypodense rim, indicative of edema.(b), (picture of dilated ventricles) - Effacement of the basilar cisterns and compression of 
the aqueduct and fourth ventricle are noted, indicative of obstructive hydrocephalus.

Figure 4. (a), Axial T1 postcontrast images of the brain status post gross total resection of the mass with mild residual enhancement 
along the right petrus ridge, internal auditory canal and Meckel’s cave, indicative of residual tumor. (b), Axial FLAIR image demon-
strates reexpansion of previously compressed brainstem and right cerebellar hemisphere. Susceptibility artifacts within the surgical 
bed indicate hemosiderin deposition. There is no hydrocephalus.
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receptor (ER), glial fibrillary acidic protein (GFAP), S-100, 
and Anti-Cytokeratin(CAM 5.2) immunostains. The histo-
logical features and the immunostain profiles are consistent 
with chordoid meningioma [8, 19]. 

Clinical course

The patient remained intubated and postoperatively trans-
ferred to Intensive Care Unit. Within the first week, the pa-
tient was extubated and her ventriculostomy removed. Her 
hemiparesis nearly resolved within the first week, other than 
a mild facial weakness (House-Brackmann 2/6). At one year 
follow-up, all deficits had resolved other than her right hear-
ing deficit. MRI showed no evidence of tumor recurrence.

Discussion
 
Meningioma is the second most common primary brain tu-
mor. Intracranial tumor associated hemorrhage has been re-
ported in up to 4% of the cases, most notably in high grade 
gliomas and metastatic lesions [17]. Due to their slow growth 

and benign nature, meningiomas are typically not regarded 
as a hemorrhagic entity although spontaneous bleeds from 
cranial and spinal meningiomas are reported in the literature 
[20]. Intracranial bleeds are infrequent, but carry a signifi-
cant mortality of almost 14% in the CT era and morbidity of 
36% [1]. Additionally, fatal hemorrhagic transformation of 
meningiomas has been reported during both neurosurgical 
as well as non-neurosurgical procedures [21]. Even though 
older age correlates with increased incidence of meningio-
mas, a recent study suggested bimodal incidence of hemor-
rhage with twofold risk in patients younger than 30 years old 
and those older than 70 [1, 2, 5]. Hence, the patient in the 
present report fits into the increased risk age group. Histo-
pathologic diagnosis of fibrous, malignant, and angioblastic 
meningiomas have been demonstrated to carry the highest 
propensity for hemorrhage [1, 17, 22]. However, even most 
rare subtypes such as myxoid lesions can develop intratu-
moral hemorrhage [23]. 

In a recent report by Bosnjak et al., patient outcomes 
were associated with location of hemorrhagic meningioma, 
the type of hemorrhage observed, as well as level of con-
sciousness. Intraventricular and convexity lesions were not-
ed to have the highest bleeding incidence while tumors pre-
senting with associated intracranial hemorrhage (ICH) had 
a mortality of 28%. Skull base location, as described in our 
patient, accounted for only 13% of all lesions reviewed [1, 
17]. Among patients who did not regain consciousness, the 
mortality rate topped 74% compared to just 3.8% in preoper-
atively awake patients. Moreover, just over 53% of comatose 
patients survived urgent surgical interventions [1]. 

Clinical management in this case was further complicat-
ed by a third trimester pregnancy. The first reported associa-
tion between symptomatic meningiomas and pregnancy was 
by Cushing and Eisenhardt in 1938 [24]. Yet brain tumors 
remain a rarely reported entity during pregnancy. In a review 
of over 126,000 pregnancies, Isla et al. noted only seven to-
tal brain tumors and two meningiomas [25]. However, some 
studies have suggested that the incidence is similar to age-

Figure 5. H&E stained slide demonstrates chordoid menin-
gioma admixed with hemorrhage.

Figure 6. H&E stained slide demonstrates chordoid meningi-
oma composed whorl formation and chordoid growth pattern 
with eosinophilic tumor cells in a myxoid matrix.

Figure 7. Progesterone receptor (PR) demonstrates nuclear 
positivity in chordoid meningioma tumor cells.
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matched nonpregnant females [13]. 
Kanaan et al. had successfully managed 18 pregnant pa-

tients from a series of 600 meningiomas. Seven patients un-
derwent surgical intervention during pregnancy. The authors 
maintained that surgery should be limited to patients with 
malignancy, acute hydrocephalus, and lesions associated 
with signs of imminent herniation or deteriorating neurologi-
cal picture. Attention should also be directed to pharmaco-
therapy in these patients. While dexamethasone is generally 
well tolerated, mannitol crosses the placenta and many anti-
epileptic drugs are associated with neural tube defects [13]. 
Of note, infertility therapy is also implicated with adverse 
outcomes. Montegi et al. described an interesting case of a 
woman who experienced spontaneous intratumoral hemor-
rhage shortly after initiating clomiphene citrate necessitating 
acute neurosurgical intervention [22].

Hormones are implicated in the etiology of meningio-
mas with increased growth patterns that have been observed 
in pregnancy, menopause, and menstrual cycle [2, 6, 13-15]. 

Specifically, progesterone has been shown to contribute 
to worsening symptoms [6]. Benzel et al. demonstrated tu-
mor growth via retention of fluid facilitated by effects of pro-
gesterone [26]. Similarly, Roelvink et al. reported a decrease 
in tumor size associated with postpartum progesterone de-
cline [27]. Up to 90% of benign meningiomas stain positive 
for progesterone receptors [2]. Interestingly, the presence 
of progesterone receptors has been implicated as a positive 
prognostic factor for tumor recurrence [28]. 

The pathophysiology responsible for hemorrhage of a 
benign tumor has been poorly characterized in the literature. 
Various reports implicate stretching of peritumoral vessels 
during lesional growth that renders vessel walls more friable 
and susceptible for rupture [1, 17, 29, 30]. Additionally, fo-
cal mass effect may lead to venous outflow obstruction, dis-
tal vessel necrosis, and resultant bleeding [16, 17]. Shaffrey 
et al. demonstrated direct tumor growth into the vessel wall 
causing rupture [31]. Interestingly, hypertension, diabetes, 
blood dyscrasias, and oral anticoagulation have also been 
implicated [1, 16, 32, 33].

Conclusion

Intratumoral hemorrhage is an exceedingly rare complica-
tion of meningioma. Rapid tumor growth during pregnancy 
may increase the risk of hemorrhagic complications. In the 
event of hemorrhagic complications in meningioma during 
pregnancy, prompt recognition and coordinated obstetrical 
and neurosurgical interventions can prove life saving for the 
patient and fetus.
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