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Abstract

A 29-year-old woman in the 17th week of pregnancy presented with blurred vision and visual impair-
ment of both eyes. Magnetic resonance imaging revealed a tuberculum sellae meningioma. Visual im-
pairment progressively worsened, and surgical resection was performed in the 19th week of pregnancy
without fetal heart monitoring. The intra- and postoperative courses were without complications. Her
visual acuity and field almost fully recovered immediately after the operation. She delivered a healthy
normal baby on the expected day.
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Fig. 1 Visual field examination sheets before (A) and on the
6th day after (B) the operation (upper row: right eye, lower row:
left eye) showing left irregular homonymous hemianopsia be-
fore the operation, and marked improvement after the opera-
tion.

Fig. 2 Sagittal (A) and coronal (B) T2-weighted magnetic
resonance images before the operation showing the location of
the tumor.

Fig. 3 Sagittal (A) and coronal (B) T2-weighted magnetic
resonance images after the operation showing gross total
removal of the tumor.
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Introduction

Intracranial tumors during pregnancy were first de-
scribed in 1898.3) Only seven women with primary brain
tumors during pregnancy were found among 126,413
pregnancies over 13 years,10) and two of the seven women
had meningiomas. Intracranial tumors during pregnancy
is a rare event, with few reports of brain tumor associated
with pregnancy.7) A PubMed search using the keywords
``tuberculum,'' ``sellae,'' ``meningioma,'' and ``pregnancy''
identified only seven cases. We treated a pregnant woman
with tuberculum sellae meningioma causing progressive
visual impairment of both eyes within a month.

Case Report

A 29-year-old woman, gravida 1 in the 17th week of preg-
nancy, presented with a 2-week history of blurred vision
and progressive visual impairment of both eyes. There
were no other neurological symptoms. Neuro-ophthalmo-
logical examination found decreased visual acuity to 0.9 in
the left eye and left irregular homonymous hemianopia
(Fig. 1A). Magnetic resonance imaging showed a suprasel-
lar mass suspected to be meningioma measuring 21 × 26
× 15 mm with compression of the optic nerves and
chiasm (Fig. 2).

She complained of a further decline in visual acuity in
the 18th week of pregnancy. Neuro-ophthalmological re-
evaluation revealed further worsening in visual impair-
ment as visual acuity had dropped to 0.2 in her left eye and
1.2 in her right eye. We planned to perform surgery
without fetal heart monitoring after obstetrical and

anesthesiological consultations. No plan was made for
emergent cesarean delivery even in the event of change in
fetal heart monitoring because of the low risk. On the
other hand, general anesthesia carries the same risks in
both pregnant and non-pregnant women. We recommend-
ed surgical resection to her and her family because of the
risk of irreversible blindness and reached consensus about
performing the operation.

The tumor was exposed via a left pterional approach
and a subfrontal approach, and Simpson grade II excision
of the tuberculum sellae meningioma was performed (Fig.
3). The left side was chosen for the surgical approach be-
cause of worse visual function in her left eye. Intraopera-
tively, the optic canal was unroofed early before dissec-
tion. Tumor consistency was very soft, and the tumor was
hypervascular with feeding arteries from right internal
carotid artery. The structure considered to be the pituitary
stalk was preserved to minimize the risk of possible hor-
monal impairment during pregnancy. Intravenous ad-
ministration of methylprednisolone acetate (1000 mg) was
performed during the operation, and continued (500 mg
per day) for 2 days after the operation to protect the optic
nerves from damage. Her visual symptoms rapidly im-
proved, and on the 6th day after operation, neuro-
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ophthalmological examination showed marked recovery
of visual functions. Visual acuity recovered to 1.5 in her
right eye and 1.2 in her left eye, and the visual field defect
improved to almost the normal range in both eyes (Fig.
1B), and no hypopituitarism was observed.

The histological diagnosis was meningothelial menin-
gioma World Health Organization grade I. About 2.5–3%
of the tumor cells were positive for Ki-67 antigen, and
almost all tumor cells expressed the progesterone receptor
(PgR) but were negative for the estrogen receptor (ER). She
was discharged on the 15th day after the operation
without complications, and she delivered a healthy normal
baby on the expected day.

Discussion

A total of eight cases including our case of tuberculum
sellae meningioma were reviewed and analyzed (Table
1).1,2,4,6,9,11) The mean age at diagnosis was 31.5 years, and
the mean gestational age at self-awareness of visual im-
pairments was 19.3 weeks. The symptoms besides visual
impairments were headache, nausea, and vomiting, and
these symptoms were complaints before visual impair-
ments occurred.

ER and PgR expression in tumor cells in cases of preg-
nant women is a matter of debate. Meningiomas may be
hormonally responsive to progesterone and estrogen, and
positive for PgR and/or ER,8,14) and might show rapid
growth if these hormone levels became higher during the
first and second trimester of pregnancy. Four cases in-
cluding ours of the eight cases investigated these receptors
and PgR was expressed in the tumor cells of all four cases.
On the other hand, ER was not expressed in any tumor
cells. ER is expressed in almost 30%, and PgR in 55–70%
of all meningiomas regardless of pregnancy.13,16) There-
fore, the elevation of serum progesterone levels in the sec-
ond trimester of pregnancy is likely to lead to the expan-
sion of the volume of meningiomas with PgR. Any inter-
vention should be done without delay if the visual impair-
ment becomes progressive in a pregnant woman with
suprasellar meningioma.

The timing of surgical excision is open to argument. In
our case, we consulted with obstetricians and anesthetists,
who expressed no opposition to surgical intervention, so
we performed the surgical removal without fetal heart
monitoring and with no plan to perform urgent cesarean
delivery. As the visual impairment further worsened, we
thought it was necessary to decompress the optic nerves
before irreversible change occurred. In five cases includ-
ing ours, surgical excision was performed before delivery,
and three cases after delivery. In one case, the surgery was
scheduled before delivery, but postponed because of immi-
nent delivery.4) As a consequence, six cases showed im-
provement of visual symptoms regardless of the timing of
operation, and one complicated case with tentorial hernia-
tion showed no improvement after the operation during
pregnancy. The therapeutic strategy should be considered
individually for a pregnant woman with a brain tumor. Re-
cent safer anesthesia techniques allow general anesthesia
for pregnant women.1,5,15)

Surgical techniques are also important to preserve and
improve visual functions by manipulating the optic nerve
gently, avoiding heat and mechanical injuries, and
preserving the vascular supply to the optic nerve. We re-
cently reported the possibility of improved visual function
by early optic canal unroofing in surgical resections of
tuberculum sellae meningiomas and planum sphenoidale
meningiomas by using the visual impairment score of the
German Ophthalmological Society.12) Optic canal unroof-
ing was also performed before dissection of tumor in the
present case, which might influence the recovery of her
visual functions. Unfortunately, the other reported 7 cases
did not describe the surgical techniques and procedures.

The management of pregnant women with tuberculum
sellae meningioma causing progressive visual impairment
must be individualized considering the neurological and
gestational conditions. The treatment plan should be con-
sidered with all medical personnel, and a cooperative net-
work of obstetricians, anesthetists, and neurosurgeons is
necessary to obtain a good clinical outcome.

References

1) Balki M, Manninen PH: Craniotomy for suprasellar menin-
gioma in a 28-week pregnant woman without fetal heart rate
monitoring. Can J Anesth 51: 573–576, 2004

2) Baxter DS, Smith P, Stewart K, Murphy M: Clear cell menin-
gioma presenting as rapidly deteriorating visual field and
acuity during pregnancy. J Clin Neurosci 16: 1502–1504,
2009

3) Bernard MH: Rapid evolution of cerebral sarcoma during
the course of pregnancy and the after effects of childbirth.
Obstet Soc Paris Bull 1: 296–298, 1898

4) Chacko JG, Miller JL, Angtuaco EJ: Spontaneous postpartum
resolution of vision loss caused by a progesterone receptor-
positive tuberculum sellae meningioma. J Neuroophthalmol
30: 132–134, 2010

5) Cohen-Kerem R, Railton C, Oren D, Lishner M, Koren G:
Pregnancy outcome following non-obstetric surgical inter-
vention. Am J Surg 90: 467–473, 2005

6) Ebner FH, Bornemann A, Wilhelm H, Ernemann U, Honeg-
ger J: Tuberculum sellae meningioma symptomatic during
pregnancy: pathophysiological considerations. Acta Neu-
rochir (Wien) 150: 189–193, 2008

7) Haas JF, Jaenisch W, Staneczek W: Newly diagnosed prima-
ry intracranial neoplasms in pregnant women: a population-
based assessment. J Neurol Neurosurg Psychiatry 49: 874–
880, 1986

8) Hsu DW, Efird JT, Hedley-White ET: Progesterone and estro-
gen receptors in meningiomas: prognostic considerations. J
Neurosurg 86: 113–120, 1997

9) Idowu OE, Shokunbi MT, Amanor-Boadu SD, Roberts OA,
Eyo C: Surgical management of tuberculum sellae meningio-
ma in a patient with a twin pregnancy: case report. Surg
Neurol 62: 60–63, 2004

10) Isla A, Alvarez F, Gonzalez A, Garcia-Grande A, Perez-Alva-
rez M, Garcia-Blazquiz M: Brain tumor and pregnancy. Ob-
stet Gynecol 89: 19–23, 1997

11) Johnson N, Sermer M, Lausman A, Maxwell C: Obstetric
outcomes of women with intracranial neoplasms. Int J Gy-
necol Obstet 105: 56–59, 2009

12) Nozaki K, Kikuta K, Takagi Y, Mineharu Y, Takahashi JA,
Hashimoto N: Effect of early optic canal unroofing on the



611611

Neurol Med Chir (Tokyo) 52, August, 2012

outcome of visual functions in surgery for meningiomas of
the tuberculum sellae and planum sphenoidale. Neurosur-
gery 62: 839–846, 2008

13) Roser F, Nakamura M, Ritz R, Bellinzona M, Dietz K, Samii
M: Proliferation and progesterone receptor status in benign
meningiomas are not age dependent. Cancer 104: 598–601,
2005

14) Saitou Y, Oku Y, Izumoto S, Go J: Rapid growth of a menin-
gioma during pregnancy: relationship with estrogen and
progesterone receptors—case report. Neurol Med Chir
(Tokyo) 29: 440–443, 1989

15) Vougioukas VI, Kyroussis G, Glasker S, Tatagiba M, Scheu-

fler KM: Neurosurgical interventions during pregnancy and
the puerperium: clinical considerations and management.
Acta Neurochir (Wien) 146: 1287–1292, 2004

16) Wahab M, Al-Azzawi F: Meningioma and hormonal in-
fluences. Climacteric 6: 285–292, 2003

Address reprint requests to: Satoshi Shitara, MD, Department of
Neurosurgery, Shiga University of Medical Science, Seta-
tsukinowa–cho, Otsu, Shiga 520–2192, Japan.
e-mail: s-shitara＠umin.ac.jp




