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Abstract
Introduction Primary spinal cord tumours can lead to severe neurological complications and even death. Pregnant women
often complain of discomfort of the lower limbs, which is usually caused by sciatica. Here we present the case of a pregnant
woman, who was initially considered to have sciatica, but was finally diagnosed with a primary intramedullary spinal cord
tumour.
Case presentation A 28-year-old pregnant woman presented to our hospital with inexplicable numbness in her lower limbs.
She was initially considered to have sciatica, but acute deterioration of neurological symptoms and plain magnetic resonance
imaging (MRI) findings suggested malignancy. The patient was finally diagnosed with a primary intramedullary spinal cord
tumour at the C3–Th5 region. An emergency caesarean section was performed, after which the spinal cord lesion was
evaluated using contrast-enhanced MRI, positron emission tomography with 2-deoxy-2-[fluorine-18] fluoro-D-glucose
integrated with computed tomography, and spinal angiography, and further treatment was initiated. However, while the
patient’s spinal cord tumour surgery was performed in early postpartum, her paraplegia and bladder and rectal disturbances
remained unchanged even 1 year after surgery.
Discussion Because of the low incidence of spinal cord tumours during pregnancy, no definite reports have been published
on the treatment of pregnant patients with spinal cord tumours. Although safe imaging tests during pregnancy are limited,
intervention in such patients should be performed as early as possible to avoid irreversible neurological deterioration.

Introduction

Primary intramedullary spinal cord tumours are rare neo-
plasms that can lead to severe neurological deterioration,
poor quality of life, and even death. Due to their rarity, these
tumours are often difficult to detect, leading to delays in
appropriate treatment. Pregnant women often complain of
discomfort in the lower limbs, which is usually caused by
sciatica, cramps, or lower extremity varices. For example, a
previous report indicated that ~17% of pregnant women
experience sciatica during pregnancy [1]. The main symp-
toms of sciatica are leg pain and numbness of the lower
limbs, and they can be remarkably similar to the initial

symptoms of central nervous system disease. Here we
report the case of a pregnant woman with primary intra-
medullary spinal cord tumour—the rarest subtype among
spinal cord tumours—manifested by numbness of the lower
limbs.

Case presentation

The patient was a 28-year-old Japanese woman, gravida 1
para 0, without past medical and family history. After nat-
ural conception, pregnancy management was performed at
the obstetrical department of a nearby general hospital. The
patient experienced numbness of both legs from ~20 weeks
of gestation. Because the numbness did not improve, the
patient visited an orthopaedic hospital for evaluation at
27 weeks of gestation. Plain lumbar magnetic resonance
imaging (MRI) was performed, but no remarkable findings
were observed. The patient was suspected to have sciatica,
and a follow-up observation was performed. However, the
numbness of both lower limbs gradually worsened. At

* Makoto Orisaka
orisaka@u-fukui.ac.jp

1 Department of Obstetrics and Gynecology, University of Fukui,
23-3 Matsuoka-shimoaizuki, Eiheiji-cho, Yoshida-Gun,
Fukui 910-1193, Japan

12
34

56
78

90
()
;,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-018-0059-6&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-018-0059-6&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-018-0059-6&domain=pdf
http://orcid.org/0000-0003-2050-5543
http://orcid.org/0000-0003-2050-5543
http://orcid.org/0000-0003-2050-5543
http://orcid.org/0000-0003-2050-5543
http://orcid.org/0000-0003-2050-5543
mailto:orisaka@u-fukui.ac.jp


40 weeks and 0 day of gestation, the patient was admitted to
our hospital for pregnancy and delivery management and
additional evaluation of the numbness of the lower limbs,
which was difficult to diagnose as only sciatica. The patient
used a wheelchair because she experienced difficulty in
walking. In addition to the numbness of both lower limbs,
she experienced numbness in the fingertips of both upper
limbs. There were no abnormalities on obstetric examina-
tions, such as internal examination, foetal ultrasound, car-
diotocogram and pelvic X-ray scan.

At 40 weeks and 2 days of gestation, we consulted
neurologists. Cranial nerve abnormalities were not
observed. Her neurological examination revealed weakness
in the bilateral lower extremity, hypaesthesia below level
Th2, hyperreflexia in patellar tendon reflex and Achilles
tendon reflex bilaterally, constipation, and urinary retention;
these suggested an upper spinal lesion. Because spinal
paraparesis of the thoracic level was suspected, plain cer-
vicothoracic MRI was performed. The cervicothoracic MRI
revealed a spinal cord lesion through the C3–Th5 region,
which led us to suspect spinal cord tumour or arteriovenous
malformation (Fig. 1a). At 40 weeks and 3 days of gesta-
tion, the patient developed neck pain, bladder and rectal
disturbances, as well as aggravation of both the upper and
lower limbs numbness. Drip infusion of 600 mg/day of
glycerol and 16 mg/day of dexamethasone were immedi-
ately started. The patient’s neck pain temporarily improved
after wearing a neck collar. However, cervical pain wor-
sened and respiratory distress appeared. Furthermore, an
emergency caesarean section was performed at 40 weeks
and 4 days of gestation. Considering the possibility of a
spinal cord tumour, spinal subarachnoid anaesthesia was
avoided and general anaesthesia was administered. The
child, a girl, cried soon after birth, weighed 2379 g with
Apgar Score 8/9 (dermal colour −2/−1) and umbilical

arterial blood pH 7.34. Intubation management was unne-
cessary, but the child was admitted to the neonatal intensive
care unit for low-birth-weight infants. The patient demon-
strated good post-operative anaesthesia awakening and
there was no respiratory suppression after extubation.
Subsequent respiratory conditions and obstetric conditions
were both good.

Three days after the caesarean section, cervicothoracic
contrast-enhanced MRI was performed; however, differ-
ential diagnosis among spinal cord benign tumour, spinal
cord cancer, and arteriovenous malformation was difficult
(Fig. 1b). Furthermore, positron emission tomography with
2-deoxy-2-[fluorine-18] fluoro-D-glucose integrated with
computed tomography (18F-FDG PET/CT) and spinal
angiography were performed, and the patient was diagnosed
with a primary intramedullary spinal cord tumour in the
C4–Th6 region (Fig. 2). No significant change in symptoms
was observed until tumour surgery. On postpartum day 20,
spinal cord tumour surgery (C3–Th6 laminectomy and
tumour extirpation) was performed. Pathological findings
were World Health Organization grade II ependymoma.
Post-surgical MRI revealed no residual tumour, and post
post-operative treatment was deemed unnecessary. How-
ever, the patient’s paraplegia and bladder and rectal dis-
turbances remained unchanged even 1 year after surgery.
After rehabilitation, she was unable to transfer to a wheel-
chair. Urination control was difficult, as she experienced
incontinence.

Discussion

The incidence rate of primary spinal cord tumour is
assumed to be 0.5–2.5/100,000 per year [2]. Approxi-
mately, 10% of primary spinal cord tumours are

Fig. 1 a C3–Th5 spinal cord lesion through cervicothoracic plain MRI
on admission: A spinal cord tumour or arteriovenous malformation at
the C3–Th5 region was suspected based on the plain MRI findings. b
Cervicothoracic contrast-enhanced MRI after caesarean section: the

differential diagnosis among spinal cord benign tumour, spinal cord
cancer, and arteriovenous malformation was difficult by the contrast-
enhanced MRI
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intramedullary tumours [2], such as that in the present case,
making them the rarest of neoplasms. The most common
clinical symptoms of spinal cord tumour during pregnancy
are numbness of the limbs and neurological deficits. It is
reported that ~17% of pregnant women experience sciatica
[1]. The main symptoms of sciatica are leg pain and

numbness of the lower limbs, which are the same as the
initial symptoms of spinal cord tumour. Therefore, the
differential diagnosis of sciatica and spinal cord tumour
during pregnancy must be exercised with caution.

Spinal cord tumours during pregnancy can influence
tumour growth and aggravate neurological symptoms. The
reasons for this include an increase of the intravascular
volume, increase of the vascular bed with oestrogen and
progesterone, rise of intra-spinal venous pressure, and rise
of cerebrospinal fluid pressure due to the gravid uterus
compressing the inferior vena cava [3, 4]. In addition, it is
suggested that an increase in growth factors and angiogenic
factors during pregnancy influence the rate of growth of
tumours [5]. Since it usually takes several days for hor-
mones to reach pre-gravid levels after delivery, an increased
growth potential of tumours in both pregnancy and the early
postpartum period may also be responsible for aggravation
of the tumour [6].

Because of the low incidence of spinal cord tumours
during pregnancy, no definite reports have been published
on the treatment guidelines of pregnant patients with spinal
cord tumours. Majority of pregnant patients with benign
spinal cord tumours can postpone surgery to after delivery
[6]. Close surveillance, such as re-examination by plain
MRI every 3 months, is essential for conservative treatment,
since sudden deterioration of benign spinal cord tumours
has been observed [6]. If patients with benign spinal cord
tumours experience sudden deterioration at 32–34 weeks of
gestation or later, induction of delivery or a caesarean
section can be considered at the time [6–8] (Fig. 3).
Recovery after progressive neurological deficit due to rapid
tumour growth during pregnancy is difficult. Moreover, if
highly malignant tumours are not promptly treated during
pregnancy, it may result in the death of both mother and
child. For example, cauda equine syndrome is one of the
main indications for urgent operative treatment during
pregnancy [8]. Therefore, prepartum surgery is a choice for
patients who develop malignant tumours or sudden dete-
rioration irrespective of the gestational period, although it
may lead to preterm labour or foetal damage [6–8] (Fig. 3).
Furthermore, prepartum surgery may be considered if
patients experience incapacitating pain and progressive
weakness before 32 weeks of gestation [6]. After reviewing
the literature, we inferred that a caesarean section may be
safe, because it allows accurate cardiovascular management
[6, 9]. However, there is no clear evidence that vaginal
delivery poses a higher risk of aggravating neurological
symptoms than caesarean section.

Sufficient preparation is of great importance for pre-
partum surgery. Prone position cushion should be used
during the surgery to avoid decreased placental perfusion
secondary to the compression of vena cava and gravid
uterus in the prone position [6]. Use of anaesthetic agents,

Fig. 2 18F-FDG PET/CT after caesarean section: sagittal slice shows
no 18F-FDG uptake in cervical thoracic tumour, demonstrating that the
spinal cord tumour is benign
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antibiotics, and analgesics should be determined consider-
ing the safety of the foetus.

Therapeutic abortion is also an option. Abortion may be
permitted up to 22–24 weeks if the patient’s life is at risk.
However, the decision to continue or end the pregnancy lies
with the patient herself. Clinicians should inform the patient
and her family about the risks between tumour growth and
pregnancy, as well as the possible congenital anomalies
related to various treatment options (eg, anaesthetic agents,
antibiotics, analgesics, and anticancer drugs) [6].

In general, contrast-enhanced MRI is now established as
the first choice in the evaluation of patients with suspected
spinal cord lesions. For pregnant women, ultrasound and
plain MRI are considered safer than radiographic exam-
inations. Conversely, contrast-enhanced MRI is not
recommended during pregnancy because gadolinium-based
MRI contrast agents have been reported to pass through the
placental barrier [10]. A recent report indicated that gado-
linium MRI at any time during pregnancy was associated
with an increased risk of stillbirth or neonatal death [11].
Data on the safety of 18F-FDG PET/CT during pregnancy
are limited. Recommendations of the International Com-
mission on Radiological Protection in 1990 state that
pregnant women as well as children under 10 years of age
are considered to be highly susceptible to radiation [12].
Although pregnancy may not be an absolute

contraindication of a clinically justified 18F-FDG PET scan
[13], we assume that 18F-FDG PET/CT should be used only
when the diagnostic benefit exceeds the disadvantage due to
radiation exposure.

On admission, the patient was already experiencing
inexplicable numbness of the lower limbs, which was dif-
ficult to diagnose as only sciatica. We immediately con-
sulted neurologists and attempted appropriate
countermeasures for delivery. Nevertheless, we still believe
that if our intervention (eg, photographing contrast-
enhanced MRI and caesarean section) had been performed
earlier, the patient’s residuals may have been milder.

A spinal cord lesion was suspected in the present case,
and the acute deterioration of neurological symptoms and
plain MRI findings could not deny the possibility of
malignancy or arteriovenous malformation. Caesarean sec-
tion was then performed to evaluate the spinal cord lesion
with contrast-enhanced MRI, 18F-FDG PET/CT, and spinal
angiography, and to initiate further treatment. The patient
was finally diagnosed with a primary intramedullary spinal
cord tumour at the C3–Th5 region. However, although the
patient’s spinal cord tumour surgery was performed in early
postpartum, her neurological symptoms remained unchan-
ged. This shows that intervention in such patients should be
performed as early as possible to avoid irreversible neuro-
logical deterioration.

Benign tumour

Plain MRI
(every 3 months)

Conservative treatment

Highly malignant tumour suspected

Urgent spinal cord surgery
(irrespective of gestational weeks)

Sudden deterioration

Incapacitating pain and/or 
progressive weakness

Cauda equine syndrome

< 32 weeks

Spinal cord surgery

Delivery

32-34 weeks
or later

Induction of delivery or
Caesarean section 

Spinal cord surgery

Contrast-enhanced
MRI

Contrast-enhanced
MRI

Urgent spinal cord surgery
(irrespective of gestational weeks)

Fig. 3 A decision chart on spinal
cord tumour during pregnancy
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