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INTRODUCTION

Intramedullary spinal cord tumors, including ependymo-
mas, have been rarely reported in previous literature and the 
treatment of these tumors has been challenging. Ependymo-
mas are the most common intramedullary spinal cord tu-
mors in adults and most frequently occur in children and 
young adults [1,2], accounting for 1% to 5% of all spinal tu-
mors [2]. The typical initial symptoms of the patients with 
spinal ependymomas include pain, lower-extremity pares-
thesia, weakness, and bladder dysfunction [3]. 

Several reports have described a hemorrhage within spinal 
ependymoma on imaging studies [4]. However, the presence 
of hemorrhage within spinal ependymoma causing acute 
neurological deficit, such as paraplegia, has been rarely re-
ported (Table 1) [1,5-12]. In this report, we describe a cause of 
a young patient who developed acute paraplegia as a result of 
hemorrhagic spinal ependymoma immediately after a cesare-
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an delivery under spinal regional anesthesia. In addition, we re-
view the literature of hemorrhagic spinal ependymomas pre-
senting with acute neurological deficit and discuss the most 
appropriate treatment for a good recovery from this neuro-
logical deterioration.

CASE REPORT

A 24-year-old female patient presented with acute paraple-
gia which occurred immediately after a cesarean delivery un-
der spinal regional anesthesia. She was a healthy woman with-
out any neurological dysfunction or any other medical history. 
She had no important bleeding risk factors, including medi-
cal treatment for anticoagulation, and no history of heavy lift-
ing or trauma. In another hospital, she underwent a normal 
cesarean section under spinal epidural anesthesia and the 
whole procedure had no specific complications. However, one 
day after delivery, paraplegia and sensory loss below D7 der-
matome did not recover. In addition, she could not feel any 
sense of defecation and urination. Anal tone was impaired 
and fecal compaction was discovered. Other symptoms in-
cluded a mild fever and neck stiffness as well. She was admit-
ted to our neurosurgical department and spine magnetic reso-
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nance image (MRI) scan was performed. Her initial spine 
MRI scan showed an abnormal spinal cord lesion from C2 
level to D5, which was suspicious of a spinal cord swelling 
with a proximal syrinx or a hemorrhage formation. The lesion 
showed heterogeneous high signal intensity on T2-weighted 
MRI. On T1-weighted image, the lesion showed irregular rim 
enhancement (Fig. 1). In our case, the margin of enhancing le-
sion was poorly demarcated. Considering the patient’s history, 
namely, the lack of symptoms prior to delivery and then the 
occurrence of acute neurological symptom immediately after 
delivery under spinal anesthesia, acute bleeding of intramed-
ullary tumor or infection, or other autoimmune diseases were 
suspicious as a differential diagnosis. The patient had a mild Ta
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A B C
Fig. 1. Initial spinal magnetic resonance image (MRI) scan. A: T2-
weighted MRI shows an abnormal spinal cord lesion from C2 lev-
el to D5. A spinal cord swelling with an irregular high signal inten-
sity is noted in T2-weighted image. The margin is poorly demarcated. 
Most part of the lesion is suspicious of a syrinx formation or a 
hemorrhage. B: The lesion shows the low signal intensity in T1-
weighted MRI. C: Gadolinium-enhanced T1-weighted MRI shows 
a heterogeneously enhancing lesion from C6 to D2. There is no 
abnormal intradural lesion in the proximal and distal areas.
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fever with neck stiffness, however Kernig sign and Bruzinski 
sign were both negative in this patient. For exclusion of cen-
tral nervous system infection, cerebrospinal fluid (CSF) study 
and laboratory study were undertaken. On CSF study, the 
value of white blood cell (WBC), red blood cell, protein, and 
glucose was 2, 0, 37, and 82, respectively. This result was 
within the normal range. Additionally, CSF culture was done, 
however it showed no growth of bacteria. On laboratory study, 
WBC, erythrocyte sedimentation rate, and C-reactive pro-
tein were within normal range, however the percentage of 
segmented neutrophil count was increased up to 86.9%. The 
patient’s brain MRI scan was also done and no specific ab-
normal lesion was observed. Antibiotics and steroid therapy 
were alternatively prescribed each for few days to rule out the 
differential diagnoses. After 2 weeks of medical treatment, the 
patient showed neither specific improvement nor aggrava-
tion. Then, a spine MRI scan was performed to follow up the 
abnormal lesion and to prepare for operation (Fig. 2). The 
patient’s MRI scan showed that the lesion slightly diminished 
in size. To confirm the intradural lesion, wide unilateral hemi-
laminectomies were performed on the left side of C7 and T1 
level (Fig. 3). After opening the dura, a midline pial incision 
was done precisely and a gray and sticky mass was observed 
right below the pial incision. After the mass was partially re-
sected, a dark hematoma was observed inside and beneath the 
mass. A large amount of dark hematoma could be sucked out 
easily. There were no specific complications during surgery. 
After surgery, the patient’s symptoms slightly improved. She 
could sense pain and temperature above the knee level. Her 
postoperative MRI scan showed that the lesion significantly 
decreased (Fig. 4). 5 days after surgery, a histopathological 
examination confirmed the diagnosis of ependymoma (World 
Health Organization grade II) with hemorrhagic component. 

On immunohistochemistry study, glial fibrillary acidic pro-
tein was weakly positive, epithelial membrane antigen was 
negative and Ki-67 was 4%. To entirely remove the ependy-
moma, we planned the second surgery one week after the 
first surgery. Her preoperative spinal MRI scan for the sec-
ond surgery showed that a huge amount of the abnormal le-
sion decreased. The central portion, which was the hemato-
ma, significantly diminished and the enhancing portion, 
which was an ependymoma, was partially removed as well 
(Fig. 5). Unilateral hemilaminectomies were extended from 
C6 level to T2 level. Although the mass was very sticky and a 
severe adhesion was noted, the tumor could be subtotally re-
moved with minimal damage to the spinal cord. Interaopera-

A B
Fig. 2. Preoperative spinal MRI scan after 2 weeks of medical 
treatment. A: Preoperative gadolinium-enhanced T1-weighted 
MRI shows a heterogeneously enhancing mass from C3 level to 
D2 level. B: Axial cut of gadolinium-enhanced T1-weighted MRI 
shows a dark central portion with the margin enhancement.

A

B

C

Fig. 3. Intraoperative findings. A: Unilateral hemilaminectomies 
were performed on the left side of C7 and T1 level. B: After open-
ing the dura, a midline incision was done precisely at the spinal 
cord. A gray and sticky mass was observed below the midline pial 
incision (arrow). C: After removing the mass partially, a dark he-
matoma was observed inside the mass (arrow) and a large 
amount of the dark hematoma could be sucked out easily.
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tive monitoring was performed and it did not show signifi-
cant changes during surgery. After the second surgery, the 
patient’s postoperative spinal MRI scan showed that most of 
the enhancing mass was removed and that only a very thin 
layered enhancing portion remained at C7 level (Fig. 6). In 
conclusion, the tumor was subtotally removed. The patient’s 
sense of temperature improved above the thigh level. How-
ever, her motor functions and cauda equine syndrome did not 
improve. Her Karnofsky performance scale score was 50. The 
patient was under the rehabilitation therapy and then was dis-
charged without any other complications. At present, radio-
therapy for the remaining lesion is planned, according to pre-
vious reports which insisted benefits in progression free survival 
of adjuvant radiotherapy in the patients with spinal ependy-
moma [5,11,14-18]. 

DISCUSSION

In the spinal cord, ependymomas are the most common 
neuroepithelial tumors, accounting for 50% to 60% of all adult 
spinal cord tumors [16]. Ependymomas are usually well cir-
cumscribed with a smooth and regular margin [15]. The ulti-
mate goal of the treatment of spinal cord ependymomas is the 
progression-free survival with a good functional outcome [19]. 
Intramedullary ependymomas are tumors well-known to be 
treated surgically [14]. Grossly total resection of the tumor with 
adjuvant radiotherapy has been accepted as an optimal treat-
ment for spinal ependymomas [14,16-18]. 

In this paper, we report a single case of cervicothoracic spi-
nal ependymoma presenting with acute hemorrhage and re-
sulting in acute paraplegia. There have been reports of ten 
patients with acute neurological deterioration caused by hem-
orrhagic spinal ependymoma (Table 1). However, our patient 
is the first case of a pregnant woman presenting with neuro-
logical symptoms immediately after delivery. In addition, a 
poorly demarcated heterogeneously enhancing lesion in her 
initial spinal MRI, as well as her history, made us hesitate 
about emergent surgery and to treat medically first. In our opin-
ion, two hypotheses for this acute hemorrhage of spinal epen-
dymoma could be considered. The first theory is that it could 
be caused by an acute decline of abdominal pressure due to 
the patient’s cesarean delivery. As abdominal pressure falls down 
in an instant, hemodymanic change at the ependymoma could 
have caused internal bleeding. The second theory relates to the 
rapid change of intradural pressure. While no specific event 
during spinal epidural anesthesia was reported to occur dur-
ing the patient’s spinal epidural anesthesia, the epidural anes-
thesia was however not performed in our hospital. Therefore, 
we felt obliged to act with caution. If the needle had punctured 
the spinal dura during the procedure, and if the CSF had gushed 

A B C
Fig. 4. Postoperative spinal MRI scan. A huge amount of the ab-
normal lesion decreased. A: T2-weighted MRI shows a hyper-in-
tense lesion from C4 level to D2 level. B: T1-weighted MRI shows 
the same lesion in the low signal intensity. C: Enhancing portion 
is much more decreased in gadolinium-enhanced T1-weighted 
MRI as compared to the preoperative MRI scan. The remaining 
lesion is mainly from C7 to D2 level. 

A B
Fig. 5. Spinal MRI scan taken 1 week after the first surgery (pre-
operative MRI for the second surgery). A: Gadolinium-enhanced 
T1-weighted MRI shows that the enhancing mass diminished sig-
nificantly and was partially removed at T1 level. B: Axial image of 
gadolinium-enhanced T1-weighted MRI shows a dark central por-
tion which was the hematoma totally removed and the enhancing 
portion remained.

A B
Fig. 6. Postoperative spinal MRI scan after the second surgery. A: 
Gadolinium-enhanced T1-weighted MRI shows that most of the 
enhancing portion was removed and only a very thin-layered en-
hancing portion remained. B: Axial image of gadolinium-enhanced 
T1-weighted MRI shows a thin-layered enhancing portion remain-
ing at C7 level.
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out rapidly during the spinal epidural anesthesia, a rapid de-
cline of intradural pressure could have caused internal bleed-
ing within this spinal ependymoma.

As can be seen in Table 1, in most cases (in seven out of nine), 
the patients showed favorable outcomes. In addition, in most 
cases, an emergent surgery was performed. Only three patients 
underwent a delayed surgery. However, all patients who un-
derwent delayed surgery showed excellent outcomes. All pa-
tients showed full neurological recovery. Concerning delayed 
surgery, Heuer et al. [8] noted that negative effect of the de-
layed surgery included extensive adhesions present at the re-
section. They noted that these adhesion increases the difficulty 
and length of the procedure. In our case, a severe adhesion of 
the tumor and the normal spinal cord tissue were observed as 
well. In addition, in our case, neurological symptoms of the 
patient were partially improving, although not as dynamical-
ly as in other reported cases of delayed surgery. Without any 
improvement of motor and bladder function, only sensory 
deficit showed improvement. The effect of early surgery on 
the final outcome remains unclear. However, in our patient, 
if we had been able to confirm the diagnosis of hemorrhagic 
spinal ependymoma by the initial spinal MRI, we could have 
performed emergent surgery and the neurological outcome 
could have been better. 

To improve the neurologic symptoms of this patient, active 
physiotherapy and adjuvant radiotherapy could be consid-
ered as additional option [3,5,11,14-17]. Compared with the 
patient after surgical treatment only, favorable outcome can be 
expected patient with surgery and additional treatments. 

In conclusion, this report shows the importance of recogniz-
ing acute hemorrhage of a spinal ependymoma as a possible 
cause of rapid neurological deterioration, even in young fe-
males immediately after a cesarean delivery under spinal an-
esthesia. Still, the effect of emergent surgery on the final out-
come in these hemorrhagic spinal ependymomas remains 
unclear. However, where possible, emergent surgery should 
be recommended to reduce adhesion during surgery. 
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