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Abstract
The most common benign tumor of the brain is meningiomas. Usually diagnosed between the ages 
of 40–60, they are more common in women. Studies have shown a strong relationship between 
hormones and malignancies. Although meningiomas are slow‑growing tumors of the brain, pregnancy 
seems to induce its growth speed. Studies concerning meningiomas and hormone relationship may 
explain the reason why symptoms during pregnancy flare. More specifically, the estrogen and 
progesterone receptor may take an active role through signal transduction in inducing the growth of 
the tumor. Thus, the dilemma of pregnancy + meningioma arises. In this case, a 21‑year‑old pregnant 
with a giant meningioma diagnosed on the symptom of loss of sight is reported. Her pregnancy was 
terminated, and the tumor was excised. Her vision improved and the histopathological examination 
showed a progesterone receptor positive meningioma. It is a challenging decision to be made by the 
physician, the patient and the family when deciding if and when pregnancy should be terminated 
once an intracranial meningioma is diagnosed.
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Introduction
Meningiomas are the most common benign 
and most common nonglial tumor of the 
brain. They are usually seen between the 
ages of 40–60 and are more common 
in postmenopausal women. 90% of 
meningiomas are benign, 6% are atypical, 
and 2% are malignant.[1] They orginate from 
arachnoid cap cells and may be diagnosed 
on symptoms or incidentally.[2] Intracranial 
malignancies are uncommon during 
pregnancy. According to Isla et  al. during 
12  years period, of 126,413 pregnant 
women 12 were diagnosed with 
intracranial tumors and only 2 of them 
were a meningioma.[3] However, it is 
believed that a strong relationship exists 
between malignancies in women and 
hormones.[4] Meningiomas are twice as 
common in women as men.[5] Meningiomas 
have been shown to grow faster during 
the luteal phase of the menstrual cycle 
and pregnancy.[6] Meningiomas have 
been shown to grow in size and become 
symptomatic during pregnancy. Among the 
reasons believed to flare the symptoms are 
water retention, engorgement of vessels, 
and the presence of sex hormone receptors 
on tumor cells leading to the growth of 

the tumor. Raised intracranial pressure 
may be misdiagnosed as hyperemesis 
gravidarium.[7] It is a difficult dilemma 
both for the physician and the patient in 
deciding whether the pregnancy should be 
terminated. Herein is described a case of 
a giant meningioma causing loss of sight 
during pregnancy.

Case Report
A 21‑year‑old female patient who had been 
suffering from a headache for about 2 years 
applied to an ophthalmologist with the 
loss of sight for the last 6  weeks. On her 
cranial magnetic resonance imaging  (MRI), 
an intracranial tumor had been diagnosed 
and was referred to the neurosurgery clinic. 
Her cranial MRI showed a mass measuring 
approximately 45 mm *70 mm at the vertex 
level localized within the interhemispheric 
fissure, T1‑weighted gadolinium‑enhanced 
MRI images showed a characteristic dural 
tail sign, containing perifocal edema and 
compressing corpus callosum and the lateral 
ventricles  [Figure  1]. There was no history 
of seizures and no significant neurological 
examination finding in the patient except 
a decrease in visual acuity. Due to the fact 
that the patient was in her reproductive 
age a β–human chorionic gonadotropin 
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analysis was ordered and found to be high  (2598  mIU/ml 
N: 0–5,3). Being G2P1Y1 a pregnancy was possible thus 
she was consulted to the obstetrics and gynecology clinic. 
She was late to her last menstruation cycle for 5 weeks and 
6 days, and her obstetric ultrasonography revealed a fundal 
localized gestational sac measuring approximately 6 * 8mm 
corresponding to a gestational age of 5  weeks. She was 
then evaluated multidisciplinary with a neurosurgeon, 
ophthalmologist, obstetrician, and anesthesiologist. With 
the consent of the family, her pregnancy was terminated, 
and the patient was transferred to our clinic.

On her careful examination, she was found to have 
bilateral homonymous superior quadrantanopia. She was 
then operated with bifrontal craniotomy and the mass was 
excised totally preserving the superior and inferior sagittal 
sinus. She was then extubated and taken to the neurosurgery 
intensive care unit for postoperative follow‑up period. 
After 24  h the surgery her neurological examination was 
normal, and she was transferred to the ward and discharged 
with no postoperative complication on the fourth day. The 
pathological examination of the mass was reported as 
meningioma WHO Grade  I. On her first year follow–up, 
she had no symptoms, her sight had improved totally and 
the control cranial MRI showed no residue mass [Figure 2]. 
On the histological examination of the tumor, progesterone 
receptors were found to be positive leading to think that 
pre‑existing asymptomatic meningiomas in women may 
flare during pregnancy due to increased hormone levels and 
become symptomatic. A year later, she became pregnant.

Discussion
Meningiomas which arise from arachnoid cap cells are 
usually found in the skull base and perivenous sinuses, 
where these cells are abundant. Even though most cases of 
meningioma are sporadic, people with neurofibromatosis‑2 
gene and exposure to ionizing radiation are at a higher risk.[8] 
However, the role of sex hormones is yet unclear. Bernard 
was the first to diagnose a meningioma during pregnancy 
in 1898.[9] The fact that intracranial meningiomas are twice 

as common in women as men, 10‑fold increased risk of 
spinal meningioma in women than men, increase in the size 
of meningioma during pregnancy, commonly diagnosed 
with breast cancer in women and containing estrogen and 
progesterone receptors[4,10,11] leads to the conclusion that 
there may be a relationship with pregnancy and meningioma. 
These tumors tend to grow slowly however pregnancy seems 
to speed up this process creating symptoms.

This case presented with a bilateral homonymous 
superior quadrantanopia. Even though there was no direct 
compression of the optic chiasm, which would normally 
explain this defect, there are cases in the literature where 
parasagittal and interhemispheric meningiomas cause 
disturbance of the visual field.[12] The lesion in this case 
with a massive size compressed the ventricles superiorly 
causing a downward shift along with increased intracranial 
pressure findings such as a headache causing a probable 
compression of the optic chiasm or optic nerve.

80% of women and 34% of men with meningiomas were 
found to have progesterone receptors.[13] These receptors 
have been shown to take an active role in the growth of 
the tumor.[14] However unlike the ras system these receptors 
do not use a direct transcription pathway but a unique 
sequence activated by the binding of progesterone to its 
receptor.[15] Unfortunately in vitro studies have shown these 
receptors to disappear after 2 or 3 passages. Also, the use 
of anti‑estrogen drugs in studies has not yielded promising 
results. At the same time, meningiomas have been shown 
to contain platelet derived growth factor,[16] vascular 
endothelial growth factor  (VEGF),[17] glucocorticoid,[18] 
and epidermal growth factor[19] receptors. Aside from its 
location, size, and venous invasion, the presence of VEGF 
receptors determines the length of the perifocal edema.[20] 
Prolactin receptors have also been found to be positive 
in meningiomas and closely associated with the growth 
rate.[21,22] Rich in prolactin receptors, meningiomas are 
more likely to grow during and after pregnancy causing 
physiological pituitary hyperplasia elevating diaphragm 
sellae compressing the optic nerve and chiasm causing loss 
of vision.

Figure  1: Preoperative T1‑weighted gadolinium enhanced magnetic 
resonance imaging, axial view (a) and coronal view (b) showing a large 
interhemispheric meningioma compressing the lateral ventricles

ba
Figure  2: A  year after the surgery, T1‑weighted gadolinium enhanced 
magnetic resonance imaging axial view (a) and coronal view (b) showing 
no remnant mass

ba
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Although radiotherapy is a treatment modality, surgery is 
usually preferred for the treatment of meningiomas. This 
decision is based on symptoms, age, radiological features, 
postoperative morbidity, patient preference and when a 
definite diagnosis is necessary. For this patient, we used 
the Cleveland clinic Comorbidity, Localization, Age, Size, 
Symptoms algorithm.[23] The meningioma in our patient 
measured 45  mm *70  mm, contained perifocal edema and 
was causing visual symptoms. There is no algorithm yet 
present for handling meningiomas during pregnancy. After 
the termination of the pregnancy, surgical excision of the 
tumor yielded positive results. Unlike the 18 meningiomas 
operated during pregnancy by  Kanaan et al.[7]  this patient’s 
visual symptoms improved completely after 1‑year.

If a meningioma is diagnosed during pregnancy the 
patient herself and the age of the fetus must be evaluated 
first. An operation decision should be decided upon 
multidisciplinary taking into consideration of first the 
patient, second the fetus and last the decision of the family. 
A  surgical excision without the termination of the fetus 
must be handled carefully, taking into consideration of 
intraoperative blood loss, hypotension, hypovolemia, and 
hypoxia. Corticosteroids may be safely used during per 
operative and per partum period. 2–4  mg dexamethasone 
every 6 h is usually the preferred choice. Since mannitol is 
able to pass through the maternal fetal barrier it should only 
be preferred under urgent conditions. Monotherapy should 
be the preferred therapy for seizures. It should be kept in 
mind that complications of seizures are more serious than 
the side effects of antiepileptics.[24] Women with history 
of seizures should take folic acid vitamin‑K1 at the early 
stages of pregnancy to prevent the risk of neural tube 
defect.[25,26]

A meningioma diagnosed during pregnancy causes the 
surgeon to ponder whether to perform surgery immediately 
or wait for the end of the pregnancy. If an emergent situation 
is at hand, such as wide spread edema, midline shift, 
change in consciousness, paresis, acute hydrocephalus, or 
acute total neurological deficit such as loss of vision, a dual 
surgery may be performed where a pregnancy is terminated 
along with the excision of the tumor. However, if the 
family does not yield consent toward termination, a high 
risk excision of the tumor may be performed while closely 
monitoring the status of the fetus. However, the family 
should be made aware of the risks that may come along. If 
the surgeon has the luxury to wait for a decision in cases 
of tolerable symptoms such as a decrease in visual acuity, 
headache, vomiting, focal seizures, numbness or loss of 
sense of smell, the family and the physician must decide 
together whether to electively terminate the pregnancy and 
then excise the tumor.

When a benign lesion such as meningioma is diagnosed 
during pregnancy, if the patient is neurologically stable 
with no deficit a close follow‑up along with MRI would 

be sufficient so that the pregnancy may continue through 
its usual course. It would be safe to suggest a C‑section 
for the choice of birth so that valsalva maneuver would 
not add to the already increased intracranial pressure. The 
maternal health status and prognosis should be the primary 
area of concern when evaluating such patients. If there is a 
life threatening condition or a serious neurological deficit 
follow‑up would be out of the question and the lesion 
must be operated on where the status of the fetus boggles 
the mind. The patient along with primary family relatives 
must be made aware of the fact that if the fetus is younger 
than 10–12 weeks where organogenesis is still incomplete, 
anesthetic agents along with anti‑epileptic and anti‑edema 
treatments may cause unwanted effects on the fetus. This 
should be explained in detail with all probable effects 
along with an obstetrician and genetic counseling where a 
therapeutic abortion would be advised but the decision still 
left to the patient and family. In cases where the fetus is 
older than 12  weeks and organogenesis is believed to be 
complete, if the obstetric examination reveals a healthy 
fetus a surgery along with close fetal monitoring would 
be proposed. In cases where fetal lung maturation is 
complete or new born intensive care unit is present, a 32–
33 weeks pregnancy with the consent of the family and an 
obstetrician may undergo a dual surgery where a C‑section 
along with the excision of the lesion would be performed.

Conclusion
Studies have shown the growth rate of meningiomas 
during pregnancy accelerates. However even though a 
strong relationship between hormones and meningiomas 
exists, further research must show a definite effect of 
hormones and hormone therapy for the treatment of these 
tumors. Theoretically meningiomas in women arise from 
differentiated arachnoid cap cells sensitive to female sex 
hormones. Studies up to date need to remind the surgeon 
that women with meningioma during their fertility period 
must be evaluated for pregnancy and if pregnancy is the 
case the patient must be evaluated multidisciplinary. If 
the patient suffers from increased intracranial pressure 
symptoms, a risk of herniation or neurological deficit, 
then the termination of the fetus must definitely be 
evaluated. Losing precious time at this critical stage in 
deciding whether termination should be performed may 
alter the benign course of meningioma causing prolonged 
or permanent neurological deficits. When neurological 
symptoms arise and if an obstetrician would not 
recommend otherwise, termination of the pregnancy would 
be more beneficial to the patient. In addition, the presence 
of headache, vomiting and seizure during pregnancy 
should not be diagnosed as hyperemesis gravidarium 
without a detailed neurological examination. If there is any 
suspicion of an intracranial tumor, abnormal fundoscopic 
examination, visual deficit, focal seizures or lateralizing 
finding a cranial MRI must be ordered.
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