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Background and Aim: Intramedullary spinal cord tumors (IMSCTs) are rare tumors of the spine. 
The study aims to analyze the clinical profile and surgical management of IMSCTs. 

Methods and Materials/Patients: This is a retrospective study to review the IMSCTs operated 
between January 2007 to December 2021. Myxopapillary ependymomas were excluded from the 
study. 

Results: There were twenty-seven operated cases of IMSCTs. The Mean±SD age was 39±22 years. 
Fifteen (55.5%) were males and 12(44.5%) were female patients. There were 6(22%) cervical, 
7(26%) cervicodorsal, 9 (33%) dorsal, and 5(19%) dorsolumbar IMSCTs. The Mean±SD duration 
of symptoms was 10±14 months. Ten (37%) patients had spinal cord syrinx. Motor weakness and 
pain were the most common symptoms. Intraoperative gross total resection (GTR) was achieved in 
12(44.4%) patients, near-total resection in 4(14.8%) patients, subtotal resection in 2(7.4%) patients, 
decompression in 7(26%) patients, and biopsy in 2(7.4%) patients. Eighteen (66.6%) patients had 
neurological status same as preoperative status. Four (14.8%) patients had improvement and 
5(18.5%) patients had deterioration in neurological status. Ependymoma was the most common 
histological type of IMSCT (40.5%). Other lesions are glioma, hemangioblastoma, lipoma, 
schwannoma, lymphoma, capillary hemangioma, arachnoid cyst, and epidermoid cyst with spinal 
dysraphism. Ependymomas had well-defined margins compared to other gliomas. Duration of stay 
in the hospital was 9±3.5 days. 

Conclusion: Dorsal spine is the most common location of IMSCTs and ependymoma is the most 
common histological type. It is the surgeon’s intraoperative decision regarding the extent of 
resection of the tumor based on the spinal cord infiltration and tumor type. GTR is possible in the 
majority of ependymomas and some other histological tumors like schwannoma, arachnoid cyst, 
and epidermoid cyst.
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1. Introduction

pine lesions are classified as either intra-
medullary, intradural extramedullary, or 
extradural in origin [1]. Intramedullary spi-
nal cord tumors (IMSCTs) are the rarest of 

all spine tumors [2]. Males are affected more than fe-
males [3]. The cervical region is the most common loca-
tion [4]. Magnetic resonance imaging (MRI) scan is the 
investigation of choice for IMSCT [5]. The most common 
symptoms are weakness followed by pain and urinary 
incontinence [3]. Ependymomas and low-grade gliomas 
are the most common tumor types. Astrocytoma is in-
filtrative and lateral in location, ependymoma displaces 
the white matter tract and is central in location, and 
hemangioblastoma is postero-laterally located [6]. Mi-
crosurgical resection is the treatment of choice. Heman-
gioblastomas and ependymomas are amenable to gross 
total resection (GTR) as compared to astrocytomas. 
Bansal et al. noted that during follow-up, 16.4% had 
improved, 74.6% had not changed, and 9% had wors-
ened. They concluded that postoperative outcomes 
were dependent on preoperative neurological status 

[3]. Authors have studied the clinical profile and surgical 
management of IMSCTs so that patients with this rare 
disease are benefited. 

2. Methods and Materials/Patients 

This is a retrospective study to review the IMSCTs op-
erated between January 2007 to December 2021 in 
the Department of Neurosurgery. Institutional Ethics 
Committee clearance has been obtained. The aim is to 
analyze the clinical profile and surgical management of 
IMSCTs. All the patients underwent an MRI scan of the 
spine before the surgery. All the operated cases of IM-
SCTs were analyzed in the study. Myxopapillary ependy-
momas were excluded from the study. The authors ana-
lyzed the patient’s age, sex, clinical features, diagnosis, 
duration of symptoms, MRI findings, level of the lesion, 
surgical procedure, extent of resection, histopathology, 
postoperative neurological status, complications, and 
duration of stay in hospital after surgery. The results 
were analyzed using Mean±SD and median using Epi 
info software, version 7.

S

Highlights 

● In this retrospective study, the clinical profile and surgical management of 27 intramedullary spinal cord tumors 
(IMSCTs) operated between 2007 and 2021 were analyzed.

● Motor weakness and pain were the most common symptoms.

● Dorsal spine is the most common location of IMSCTs.

● Ependymoma is the most common histological type. 

● Other lesions are glioma, hemangioblastoma, lipoma, schwannoma, lymphoma, capillary hemangioma, arach-
noid cyst, and epidermoid cyst with spinal dysraphism.

Tumors with a clear interface with the spinal cord underwent gross total resection (GTR). GTR was not attempted in 
tumors with surrounding spinal cord infiltration.

Plain Language Summary 

The spinal cord is the vital part of the central nervous system that connects the brain to the rest of the body. It is 
situated inside the vertebral column. Tumors arising from the spinal cord are rare and are called IMSCTs. In this ret-
rospective study, we analyzed the reports of the 27 operated cases of IMSCTs. Pain and weakness of limbs were the 
most common presentations of the patients. The duration of the manifesting symptoms ranged from a few days up to 
5 years. Tumors can arise at any level of the spinal cord. Surgery is the main mode of treatment. Total excision of the 
tumor was done wherever it was separable from the spinal cord. Ependymoma was the most common pathological 
type of tumor. Decreasing the morbidity and improving the quality of life should be the goal of the surgery on IMSCTs.
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3. Results

There were twenty-seven operated cases of IMSCTs. 
The age ranges from 1-75 years (Mean±SD 39±22 years). 
Fifteen cases (55.5%) were male and 12(44.5%) were 
female patients. There were 6(22%) cervical, 7(26%) 
cervicodorsal, 9(33%) dorsal, and 5(19%) dorsolumbar 
IMSCTs. Duration of symptoms was 3 days to 60 months 
(Mean±SD 10±14 months). Ten (37%) patients had spi-
nal cord syrinx. Clinical features include pain in 24(89%) 
patients, sensory symptoms in 20(74%) patients, motor 
weakness in 26(96%) patients, and sphincter involve-
ment in 18(67%) patients. All the patients underwent 
laminectomy and dura was opened at the lesion site. 
The dura and arachnoid were longitudinally opened. 
Midline myelotomy was done in nonsurfacing lesions 
for tumor excision. Intraoperative GTR was achieved 
in 12(44.4%) patients, near-total resection (NT) in 
4(14.8%) patients, subtotal resection (ST) in 2(7.4%) pa-
tients, decompression in 7(26%) patients and biopsy in 
2(7.4%) patients (Table 1). 

Postoperative neurological status was analyzed and 
the results showed that eighteen (66.6%) patients had 
the neurological status same as preoperative status. 
Four (14.8%) patients (3 GTR, 1 debulking) had improve-
ment in neurological status and 5(18.5%) patients (2 
GTR, 2 NT, 1 decompression) had deterioration in the 
neurological status. The histopathological diagnosis of 
operated IMSCTs is given in Table 2. Ependymomas had 
a central location in the spinal cord. It is the most com-
mon histological type of IMSCT (40.5%). Other lesions 
are glioma, multiple hemangioblastoma (cervical), lipo-
ma (2 dorsal and 1 lumbar), schwannoma (1 cervical, 1 
dorsal, and 1 dorsolumbar), lymphoma (cervical), capil-
lary hemangioma (dorsal), arachnoid cyst (dorsal), and 
epidermoid cyst with spinal dysraphism (lumbar). Only 
symptomatic lesion at the C5-6 level was operated in 
the case of multiple hemangioblastoma. Ependymomas 
had well-defined margins compared to other gliomas. 
Hence a greater number of ependymomas achieved 
GTR when compared to other gliomas. GTR was not at-
tempted in cases with spinal cord infiltration to reduce 
the morbidity. Duration of stay in the hospital was 9±3.5 
days. 

Illustrative case 1

A 63-year-old male patient presented with a history of 
weakness in both lower limbs for 5 months, weakness 
in both upper limbs for 3 months, and urinary inconti-
nence for 3 months. Examination revealed medical re-
search council (MRC) grade 4 power of all limbs, exag-

gerated deep tendon reflexes in both lower limbs, and 
decreased sensation in all limbs. MRI scan of the spine 
revealed a relatively well-defined contrast-enhancing 
intramedullary lesion (12×10×51 mm) extending from 
C7 to D2 level. Polar cysts and syrinx were noted cranial 
and caudal to the lesion (Figure 1). MRI features were 
suggestive of ependymoma. The patient underwent C7-
D2 laminectomy and the dura was opened. A thin cord 
with a central greyish-red moderately vascular suckable 
tumor was noted (Figure 2). Near total excision was 
done and the dura closed with continuous sutures. The 
wound closed in layers. Postoperatively patients had 
grade 4 power of upper limbs and grade 3 power of 
lower limbs. Histopathological examination was consis-
tent with Grade II ependymoma. 

Illustrative case 2

A 17-year-old female patient with Von Hippel Lindau 
disease (VHL) presented with a history of neck pain and 
weakness of upper limbs for 3 months. Examination 
revealed bilateral upper limbs power of MRC grade 4 
and lower limbs power of MRC grade 5. MRI spine scan 
revealed multiple cervical hemangioblastomas with syr-
inx (Figure 3a). Large symptomatic hemangioblastoma 
at C5-6 level was operated. The patient underwent C4 
C5 C6 laminectomy and excision of C5-6 level heman-
gioblastoma. Reddish fleshy intramedullary surfacing 
lesion of blood vessels with pial attachments noted at 
C5-6 level (Figure 3b and 3c). GTR was done and syrinx 
fluid was drained. The patient’s upper limb power im-
proved to MRC grade 4+. Histopathological examination 
confirmed the diagnosis of hemangioblastoma.

4. Discussion

The classification of the primary IMSCTs follows that 
of central nervous system (CNS) tumors [7]. Ependy-
momas and astrocytomas are the most common types. 
Other tumors include hemangioblastoma, metastasis, 
cavernomas, dermoidal cysts, and enterogenetic cysts. 
The most frequent site is the cervical and cervicotho-
racic region [8]. IMSCTs can present as either complete 
cord transactions or incomplete cord transactions [9].

Spinal ependymomas are classified as ependymoma, 
ependymoma MCYN-amplified, subependymoma, and 
myxopapillary ependymoma [10]. Ependymomas are 
more common in the cervical region. They are solitary 
tumors and arise from the central canal. They are asso-
ciated with syrinx in half of the cases. They present with 
pain and central cord syndrome. During surgery, the tu-
mor is separable from the cord because of the presence 
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of the plane of cleavage [9]. Syrinx was seen in 4 (36%) 
cases of ependymoma in the author’s study. They noted 
that the majority of the ependymomas were excised 
through a clear plane between the tumor and the cord.

Astrocytomas account for about 30% to 35% of all IM-
SCTs. They are the most common IMSCTs in the pedi-
atric age group. They often present with back pain and 
progressive weakness. They are peripherally located 
due to their affinity to white matter tracts and hence 

Table 1. Intramedullary spinal cord tumors and their extent of resection 

IMSCT Extent of Resection

Ependymoma

GTR- 6
NT- 2
ST- 1

Decomp- 2

Glioma
GTR- 2

Decomp- 2
Bopsy- 1

Hemangioblastoma GTR- 1

Lipoma
NT- 1, 
ST- 1 

Decomp- 1

Schwannoma
GTR- 1
NT- 1

Decomp- 1

Lymphoma Biopsy 1

Capillary hemangioma Decomp- 1

Arachnoid cyst GTR 1

Epidermoid cyst GTR-1

Abbreviations: GTR: Gross total resection; NT: Near total resection; ST; Subtotal resection.

Table 2. Histopathology of intramedullary spinal cord tumors

Intramedullary Spinal Cord Tumors No. (%)

Ependymoma 
Ependymoma-3, 

Subependymoma grade I- 1, 
Ependymoma grade II- 5, 

Anaplastic ependymoma grade III- 2

11(40.5)

Pilocytic astrocytoma-3, 
Low grade astrocytoma-1, 
Glioma WHO grade IV -1

5(18.5)

Hemangioblastoma 1(3.7)

Lipoma 3(11)

Schwannoma 3(11)

Lymphoma 1(3.7)

Capillary hemangioma 1(3.7)

Arachnoid cyst 1(3.7)

Epidermoid cyst 1(3.7)

WHO: World Health Organization.
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present with asymmetric symptoms. The average dura-
tion of symptoms is shorter for malignant astrocymoma 
(6 months) as compared to low-grade astrocytoma (3.5 
years). They can present either with polar cysts or with 
intratumoral cysts. Intratumoral cysts are lined by ab-
normal glial cells [9]. 

Hemangioblastoma is a World Health Organization 
(WHO) grade I tumor and the most common nonglial 
IMSCT [11]. They are highly vascular tumors [12]. Von 
Hippel Lindau disease is associated with 72.5% of pa-
tients. The cervical spine is the most common site and 
pain is the most common symptom [13]. Small heman-
gioblastomas are most frequently located along the 

posterior aspect of the spinal cord [14]. GTR can be 
achieved in 93% to 99% of tumors [11]. Non-dysraphic 
intramedullary lipoma is very rare. Balachandar et al. 
presented a case of intramedullary lipoma extending 
from T1-T9 with distal syrinx. The surgical goal should 
be decompression only, to avoid neurological deteriora-
tion [15]. The authors operated 3 cases of intramedul-
lary lipomas.

Schwannomas are benign but clinically progressive tu-
mors. They are quite rare in the intramedullary region. 
Shahab et al. reported a case of D11 intramedullary 
schwannoma presented with a history of gait instability 
and numbness in bilateral lower limbs. Near total resec-

Figure 1. MRI scan of spine a) Sagittal T2W, b) Sagittal, and c) Axial images

Figure 2. Greyish red moderately vascular intramedullary tumor within the spinal cord
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tion of the lesion was done. They noted that preopera-
tive radiologic diagnosis is difficult and a high degree 
of suspicion should be present, keeping in mind one 
differential of intramedullary schwannoma [16]. The 
primary intramedullary spinal cord lymphomas present 
with multifocal contrast-enhancing lesions and involve-
ment of conus medullaris or cauda equina. A biopsy of 
the CNS confirms the diagnosis [17]. The authors had 
operated 3 cases of schwannomas and one lymphoma.

Intramedullary capillary hemangiomas, arachnoid 
cysts, and epidermoid cysts are exceedingly rare. Total, 
subtotal, or even partial resection is advised for capillary 
hemangiomas [18]. Novegno et al., reported a case of 
T11-T12 dorsal intramedullary arachnoid cyst present-
ing with progressive paraparesis. MRI revealed a T11-
T12 dorsal intramedullary arachnoid cyst. The patient 
was relieved of symptoms following cyst fenestration 
[19]. Musali et al., reported a case of D9-D12 dorsal epi-
dermoid cyst in a 6-year-old patient. Surgical excision of 
the lesion was done [20]. Ependymomas can be sepa-
rated from normal parenchyma rendering a GTR. Most 
astrocytomas are simply biopsied or decompressed. In 
hemangioblastoma, the pial interface surrounding the 
tumor is sharply incised and bipolar cautery is used to 

shrink the tumor bulk. Once completely detached ven-
trally, the tumor can be removed from the bloc [11].

In this study, the dorsal spine is the most common 
location of IMSCT. Syrinx formation is one of the main 
reasons for the patient’s symptoms. Motor weakness 
and pain are the most common symptoms. The extent 
of resection depends on the pathology of the lesion and 
the intraoperative decision of the surgeon. Tumors with 
a clear interface with the spinal cord underwent GTR. 
GTR was not attempted in tumors with surrounding 
spinal cord infiltration to decrease the morbidity. Ep-
endymomas had well-defined resection margins when 
compared to other types of gliomas. Intraoperative GTR 
was achieved in 44.4% of patients, NTR in 14.8% of pa-
tients, STR in 7.4% of patients, decompression in 26% of 
patients, and biopsy in 7.4% of patients. A peculiar find-
ing in our study is the occurrence of a greater number 
of rare tumors like lipoma, lymphoma, schwannoma, 
epidermoid cyst, and arachnoid cyst. These constituted 
9 out of 27 cases. The reason may be that the authors’ 
work in this tertiary care referral center treats only re-
ferred cases from other centers. Common intramedul-
lary tumors may be operated more in the peripheral 
centers.

Figure 3. MRI spine scan and large symptomatic hemangioblastoma at C5-6 level

a) Sagittal contrast MRI spine with multiple cervical hemangioblastomas with syrinx, b) Intramedullary hemangioblastoma in the posterior 
lateral part of the spinal cord at the C5-6 level, c) Hemangioblastoma vessels after opening the pial layer

MRI: Magnetic resonance imaging.
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5. Conclusion

The dorsal spine is the most common location of IM-
SCTs and ependymoma is the most common histologi-
cal type. The extent of resection depends on the sur-
geons’ intraoperative decision based on the spinal cord 
infiltration and tumor type. Ependymomas have well-
defined margins compared to other gliomas. GTR can 
be achieved in the majority of ependymomas and some 
other tumors like schwannoma, arachnoid cyst, and epi-
dermoid cyst. Decreasing the morbidity and improving 
the quality of life should be considered during surgery 
on IMSCTs. 

Limitations

This is a retrospective study and includes cases oper-
ated over a long period. A greater number of cases are 
required to obtain a better conclusion of these rare IM-
SCTs.
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