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Abstract
Introduction Spinal meningiomas represent 25–45% of intradural spinal tumors and ~2% of meningiomas of the central
nervous system (CNS), and their occurrence during pregnancy is unusual. We present an updated literature review.
Case report A 36-year-old woman, at 32.6 weeks of gestation, was hospitalized for urinary tract infection and urinary
retention. One month earlier, she had decreased strength in lower limbs, and this weakness rapidly progressed to flaccid
paraplegia without sphincters control. Magnetic resonance imaging (MRI) revealed a well-defined intradural extramedullary
lesion in T3-T4. Using a posterolateral approach, the tumor was completely removed; however, there was no clinical
improvement, and the patient was discharged with an impairment scale (AIS) grade A. Histopathology examination indi-
cated a psammomatous meningioma.
Discussion Meningiomas are benign tumors that are slowly progressive; however, the hemodynamic and hormonal changes
of pregnancy are related to their accelerated growth. Reports show that the onset of the symptoms during the third trimester
of pregnancy, including early neurological symptoms or signs of spinal cord compression, can be easily attributed to those of
pregnancy by both the patient and the doctor. The time to diagnosis and medulla compression time are thus prolonged,
which can be further compounded in middle-high income countries due to limitations in obtaining images for evaluation.
Although rare, spinal meningiomas should be considered in the differential diagnosis of patients with neurological symptoms
during pregnancy. Their early recognition is important to avoid irreversible neurological damage.

Introduction

Intradural spinal tumors are rare lesions, with an incidence
of 3–10 per 100,000 people [1]. They are classified as
extramedullary (70%) and intramedullary (30%), and
extramedullary tumors are predominantly meningiomas,
schwannomas, and neurofibromas [1–3]. Meningiomas are
benign slow-growing tumors that arise from arachnoid cells,
are mostly sporadic, and occur more frequently in women,
with a ratio of ~2:1 for intracranial tumors and 10:1 for
spinal tumors [4]. Their incidence increases with age,
reaching its peak in the seventh and eighth decades of life
[5, 6]. Spinal meningiomas represent 25–45% of intradural
spinal tumors and ~2% of central nervous system menin-
giomas [5]. The occurrence of spinal meningiomas during
pregnancy is unusual. In a review by Roelvink et al. [7] on
brain and spinal tumors in pregnancy, 5 out of 62 (8%)
meningiomas that occurred were spinal. Meng et al. [8] and
Han et al. [9] reported 21 and 10 cases, respectively, of
spinal tumors during pregnancy, and no meningiomas were
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found. Another study reported 122 spinal meningiomas, of
which 2 (1.5%) occurred during pregnancy. The authors
performed a literature review in which they reported six
cases [10]. This review includes 5 cases for a total of 11
reported to date, including the case presented (see Table 1).

Case report

A 36-year-old patient, gravidity 5 and parity 4, with no
significant medical or family history, was hospitalized at
32.6 weeks of pregnancy for urinary tract infection and
urinary retention that required a bladder catheter, and
1 month earlier, she had reported decreased strength in the
lower limbs. Upon physical examination, the uterine height
was 32 cm, and the fetal heart rate was 146 bpm. Uroana-
lysis, urine culture, ultrasound of the urinary tract, and
consultation for gynecology and maternal-fetal medicine
were requested. During her hospital stay, the patient’s
weakness in the lower limbs progressed rapidly to prevent
walking. During her consultation with neurology, the
patient was alert, oriented with spastic paraparesis, bilateral
Babinski sign, inexhaustible Achilles tendon clonus, neu-
rogenic spastic bladder and bowel, and a bilateral
T8 sensory level, no neurological deficit at cranial nerves,
or upper limbs. Extrinsic medullary compression was sus-
pected; therefore, simple dorsal magnetic resonance ima-
ging (MRI) was requested.

The uroanalysis indicated pathological results, the urine
culture reported Pseudomonas aeruginosa and extended-
spectrum β-lactamase-producing Klebsiella positivity,
ultrasound of the urinary tract did not show alterations, and
fetal well-being tests determined viability. Antibiotic ther-
apy was initiated after consultation with the infectious dis-
ease department (ceftriaxone 1 g intravenously (IV) every
12 h, meropenem 1 g IV every 12 h, vaginal clotrimazole).
At 37.1 weeks of gestation, fetal placental alteration
(Doppler type II) was detected, and an emergency cesarean
was performed with good perinatal results, with a male
newborn weighing 2749 g with Apgar scores of 8, 10, and
10 at 1, 5, and 10 min, respectively.

Approximately 1 month after the request, MRI was
performed, which showed a left intradural extramedullary
lesion at the T3-T4 level with severe compression and
posterior lateral displacement of the spinal cord (see Fig. 1).
The preoperative neurological examination of the patient
showed flaccid paraplegia with areflexia and without
sphincter control with a T4 sensory level. Impairment scale
(AIS) grade A, 4 weeks before her neurologic classification
was AIS grade C. Because of an uncertain prognosis due to
evolution time of the compression, on the seventh day
postpartum, a T1-5 posterolateral laminectomy was per-
formed, and the attachments of the denticulate ligaments to
the dura mater were divided. A grayish and ischemic

medulla was observed, as well a solid pinkish ventrolateral
tumor. Simpson grade III dissection was achieved. The
histopathology results revealed grade I meningioma,
according to the World Health Organization (WHO) clas-
sification [4], with a psammomatous subtype (see Fig. 2).
The patient had no postsurgical complications or neurolo-
gical improvement and was discharged with a T6 neurolo-
gical level and AIS grade A [11]. No information is
available on her long-term neurological assessment.

Discussion

Spinal meningiomas are less common in younger patients,
and during pregnancy, they occur more frequently in
middle-aged patients. The presence of spinal meningiomas
with neurofibromatosis type 2 has been reported in young
patients [5]. Spinal meningiomas, including those with
benign histological characteristics, are associated with an
aggressive clinical course in younger patients [12].

Two hypotheses have been proposed to explain rapid
tumor growth during pregnancy: hormonal action and
hemodynamic changes. Factors that indicate hormonal
regulation of tumor growth include female prevalence,
frequent expression of progesterone receptors in ~70% of
meningiomas [4–6], and epidemiological evidence of
associations between meningioma and pregnancy
[7, 10, 13–20], breast cancer, and the use of exogenous
hormones [6, 21, 22]. Recently, in a study by Peyre et al.
[23], the molecular basis of progestin-associated menin-
giomas was explored for the first time, and a high frequency
of PIK3CA mutations in patients with continuous exposure
to progesterone agonist was found. In addition, meningio-
mas induced by progestogens, such as PIK3CA mutants,
were associated with younger age. Hemodynamic changes
are linked to the onset of symptoms during the last trimester
of pregnancy. When hydrodynamic changes are prominent,
meningiomas may be explained by the redistribution of
increase in blood flow through the vertebral venous plexus
secondary to compression of the vena cava through the
gravid uterus [8, 10, 16]. The onset of symptoms is
observed more frequently during the third trimester of
pregnancy [7, 10, 14, 16–19], and its clinical presentation is
related to the size and location in the spine, usually con-
sisting of radicular pain and/or myelopathy if compression
of the cord occurs [1, 2, 24]. During pregnancy, the
symptoms can be difficult to recognize because the early
neurological syndrome can mimic the fatigue, weakness,
and urinary symptoms observed due to increased uterine
size, ligament tension, and lumbosacral nerve irritation
[10, 16]. The majority of spinal meningiomas are intradural,
located mainly in the thoracic region and ventrolaterally in
relation to the spinal cord [1, 5, 12, 24]. Of the cases
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reviewed, eight were dorsal, one was cervical, and one
included multiple tumors at dorsal and cervical locations.
MRI is the diagnostic method of choice; generally, spinal
meningiomas are isointense to hypointense on T1-weighted
MRI images and slightly hypertensive on T2-weighted
images [1, 2, 5]. They can show a dural tail sign or a linear
enhancement of the adjacent dura mater after administration
of gadolinium, similar to intracranial meningiomas, which
allows them to be distinguished from other intradural
tumors [5]. MRI of the patient was performed without
contrast due to contraindication during pregnancy [8].

Approximately 92.8 % of spinal meningiomas are benign
[1, 4–6], and low-grade meningiomas (WHO) [4] develop
three times more often in women during reproductive years.
The meningothelial or psammomatous subtypes pre-
dominate in young patients [12, 24]. In our review, four of
the eight cases which reported with histopathological
information were psammomatous. It is not clear whether a
correlation exists between neurological restoration and his-
topathological parameters. Schaller found that the resection
of psammomatous meningiomas of the spine was associated
with a less favorable neurological outcome after the opera-
tion compared to the other histological subtypes [24].

Complete resection of meningiomas is generally possible
with a favorable result [1]. Reports have shown that
Simpson grades I and II resection can be achieved in
82–100% of cases [5]. In our patient, a total resection was
achieved, and no dural coagulation was required. In all
reported cases except ours, neurological function was
recovered. The prognostic factors of patients with severe
motor deficit and spinal meningioma include the location,
degree of resection, and preoperative neurological status
[24]. Mehta et al. [1] in a retrospective study spanning 10
years found that postoperative neurological deficits occur-
red more frequently in tumors located ventrally in the upper
thoracic spine. This finding could be associated with the
greater relationship between the cord and the canal, as well
as the weak vascular supply in this medullary region. A
ventral or ventrolateral location, large tumors occupying
75% or more of the spinal canal, and poor preoperative
functional status were associated with poor functional out-
come at the 1-year follow-up [5]. Other studies have shown
functional recovery even with severe neurological deficits
[1, 25]. Timely surgery plays an important role in the
postoperative functional result, possibly because the out-
come of the patients is affected by prolonged time of spinal
compression. Long-term compression of the spinal cord
causes damage to nerve tissues by mechanical and vascular
mechanisms. When compression is not at an advanced
stage, the self-regulation of spinal arterial circulation is still
maintained, and mechanical factors and vascular insuffi-
ciency can be compounded, causing a greater disorder [26].
The recurrence rate of spinal meningiomas is low, with
recurrence and progression rates for spinal meningiomas of
0% and 13%, respectively, which are lower than those
found for intracranial meningiomas [5]. Cohen-Gadol et al.
reported higher recurrence rates in young patients [12].

Spinal meningiomas during pregnancy have been
reported on rare occasions, and their early symptoms or
signs of spinal cord compression can be easily attributed to

Fig. 1 Simple dorsal MRI.
Right: A sagittal section shows
an extra-axial mass at T3-T4,
isointense T1 (a) and
hypointense T2 signals (b), and
displacement of the spinal cord
posteriorly. Left: Axial section
showing a T1 hypointense left
ventrolateral mass (c) and a T2
hyperintense mass (d) displacing
the spinal cord to the right and
posteriorly.

Fig. 2 Hematoxylin-eosin staining (100×). Hematoxylin-eosin
staining shows a psammomatous meningioma formed by psammoma
bodies (arrow).
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those typical of pregnancy by both the patient and by the
doctor. The diagnosis and therefore the time of spinal
compression are thus prolonged, which can be further
compounded in middle-high-income countries due to lim-
itations in obtaining images for evaluation.

Although rare, spinal meningiomas should be considered
in differential diagnosis of patients with neurological
symptoms during pregnancy. Their early recognition is
important to avoid irreversible neurological damage.
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