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Abstract:  
Background: Intramedullary spinal cord tumors (IMSCTs) are rare neoplasms that account for 2-5% of all 
spinal tumors. They can lead to significant neurological deficits due to their location within the spinal cord. 
IMSCTs primarily include ependymomas, astrocytomas and hemangioblastomas, with clinical outcomes high-
ly dependent on the extent of resection and preoperative neurological status. This case series presents eight 
patients with rare IMSCTs, discussing the surgical management, postoperative outcomes, and the role of adju-
vant therapies. 
Methods: A retrospective case series was conducted by reviewing eight cases of IMSCTs treated in a tertiary 
hospital over four years. Data on demographic details, clinical presentation, surgical interventions, histo-
pathology, and postoperative outcomes were collected. Intraoperative neuromonitoring was used in some cases 
to minimize neurological injury during tumor resection. 
Results: Eight patients underwent surgical resection for IMSCTs, with histopathological findings ranging 
from subependymoma to high-grade gliomas. Gross total resection was achieved in five cases, while the re-
maining three underwent subtotal resection due to the diffuse nature of the tumors. Postoperatively, four pa-
tients demonstrated significant neurological improvement, while two remained stable, and two were lost to fol-
low-up. Four patients required adjuvant radiotherapy due to high-grade tumors. 
Conclusion: Surgical resection remains the mainstay of treatment for IMSCTs, with gross total resection of-
fering the best prognosis, especially for low-grade tumors. In high-grade cases, adjuvant therapies are essential 
due to the high potential for recurrence. Early diagnosis and intervention, coupled with intraoperative neu-
romonitoring, are crucial for optimizing neurological outcomes. 
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This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 

Introduction 

Intramedullary spinal cord tumors (IMSCTs) are 
rare but highly significant due to their potential 
for causing major neurological deficits. Repre-
senting only 2-5% of all spinal tumors, [1] IM-
SCTs present unique diagnostic and treatment 
challenges due to their location within the spinal 

cord parenchyma. Common types include epen-
dymomas, astrocytomas, and hemangioblastomas, 
[2] each with distinct clinical and radiographic 
features. Ependymomas, often benign, are the 
most surgically resectable, while astrocytomas are 
more infiltrative and pose a higher risk of recur-
rence. [3] Advanced imaging modalities, such as 
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MRI, are essential for diagnosis, while intraopera-
tive neuromonitoring techniques, including motor 
evoked potentials (MEP) and somatosensory 
evoked potentials (SSEP), are crucial in prevent-
ing intraoperative damage to neural pathways. [4] 
This case series presents eight patients with rare 
IMSCTs, emphasizing the challenges of surgical 
management and the impact of early intervention 
on outcomes. 

Etiology  

Although most intramedullary spinal cord tumors 
are sporadic, some are linked to clinical disorders 
including Von Hippel-Lindau disease and neurofi-
bromatosis 1 or 2 (NF-1, NF-2). [5] However we 
did not see any syndromes in our series. In our se-
ries we had two cases of tumors arising from aber-
rant epidermal elements (Keratinous cyst and Der-
moid cyst). We also have rare case of gliosarcoma 
arising from non-neuronal mesenchymal elements. 

Epidemiology 

Astrocytomas and ependymomas are two subtypes 
of gliomas, which account for about 80% of in-
tramedullary spinal cord malignancies. When it 
comes to intramedullary spinal cord tumors, epen-
dymomas are more frequently discovered in adult 
patients, whereas astrocytomas are more common 
in children. [1] The most frequent site is the cervi-
cal spine (33%), which is followed by the lumbar 
region (24%), thoracic region (26%), and cervical 
region (26%). [6] Compared to adults, children are 
more likely to arrive with a higher-grade lesion. Up 
to 20% of the time, because of their expansive and 
infiltrative nature, they may present with an ac-
companying syrinx. Astrocytomas in adults often 
occur at the thoracic level, are low-grade, and peak 
in the third to fifth decades of life. Lower cord ep-
endymomas are more frequently discovered 
there.[6] 

Aim & Objectives 

1. To analyze the clinical presentation, histo-
pathological characteristics, and surgical   out-
comes of patients with rare IMSCTs. 

• To evaluate the role of intraoperative neu-
romonitoring in preserving neurological func-
tion during tumor resection. 

• To discuss the need for adjuvant therapies 
in high-grade IMSCTs and correlate pre-
operative neurological status with long-term 
outcomes. 

Material & Methods 

This study is a retrospective case series ana-
lyzing eight patients diagnosed with IMSCTs at 
a tertiary hospital. 

Study Population: Eight patients with confirmed 
IMSCTs who underwent surgical resection were 
included in the study. Patients with extradural and 
pure intradural-extramedullary tumors were ex-
cluded. 

Study Duration: The study covered cases over a 4 
year period, with postoperative follow-up ranging 
from six months to three years. 

Data Collection: Data were collected from medical 
records, including patient demographics, present-
ing symptoms, tumor location, histopathological 
findings, intraoperative neuromonitoring results, 
surgical interventions, and postoperative outcomes. 

Results 

The case series comprised eight patients: five 
males and three females, aged between 1 and 60 
years. The most common presenting symptoms 
were progressive weakness of the lower limbs and 
back pain. All patients underwent MRI evaluation, 
which revealed intramedullary lesions. Intraopera-
tive neuromonitoring was utilized in six cases to 
monitor MEPs and SSEPs. 

 
Table 1: Demographics, diagnosis and outcome of subjects included in our study 

Sl No. Age (years) Gender Diagnosis IONM Used Post Neurological status 
1 37 F D5-6 Subependymoma WHO Gr 1 Yes Improved 
2 23 F L1-S2 Keratinous cyst No Improved 
3 20 M D5-D8 Ependymoma WHO Gr 3 Yes Same as Preop 
4 45 M Astrocytoma WHO Gr 4 Yes Lost to Follow up 
5 40 M Gliosarcoma Yes Same as Preop 
6 48 M High grade Glioma WHO Gr 4 Yes Lost to follow up 
7 60 M Glioblastoma WHO Gr 4 Yes Same as Preop 
8 1 F Infected Dermoid Cyst No Improved 

 
Case 1: Subependymoma 

37-year-old female presented to the outpatient 
department with complaints of low backache for 
four months and radiation of pain to both lower 
limbs since 15 days. On examination, the power 
of the distal lower limbs was 3/5, toes 3/5. MRI of 

the spine showed a T2 hyperintense intramedul-
lary space- occupying lesion (SOL) at the D5-D6 
level. The patient underwent D5-D6 laminectomy 
and microsurgical excision of the tumor under 
neuromonitoring with motor evoked potentials 
(MEP) and somatosensory evoked potentials 
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(SSEP). Resected tissue was sent for histopatho-
logical examination, which revealed charac-

teristic features of WHO Grade I Subepen-
dymoma.

 

  
Figure 1: MRI & HPE - Subependymoma 

 
Case 2: Keratinous Cyst 

A 23-year-old female presented with weakness of 
both lower limbs for five days (left   greater than 
right) loss of sensation in both lower limbs, and 
urinary incontinence. There was no history of re-
cent trauma. On examination, the power of both 
lower limbs was 2/5 at proximal and 0/5 at distal 
muscles. Reflexes at knee and ankle were absent 
bilaterally. Other reflexes were normal. The patient 

was diagnosed with L1-S2 intradural lesion with 
intramedullary extension. After thorough evalua-
tion, L1-L4 laminectomy and microsurgical exci-
sion was performed. It was noted that there was 
intramedullary extension into the conus. Histo-
pathological examination reported the presence of a 
keratinous cyst with cyst wall lined by flattened 
cuboidal epithelium containing lamellated keratin 
flakes and squamous cells. 

 

  
Figure 2: MRI & HPE- Keratinous cyst wall lined by stratified squamous epithelium 

 

Case 3: High-Grade Ependymoma -WHO grade 
III 

A 20-year-old male presented to the outpatient 
department with complaints of low    backache for 
four months and weakness of both lower limbs for 
two months. There was no history   of trauma. On 
examination, the power of both lower limbs was 

0/5. MRI of the spine with contrast   was sugges-
tive of a D2-D4 intramedullary tumor. The patient 
underwent D2-D4 laminectomy and microsurgical 
excision of the tumor. Histopathological examina-
tion revealed an Ependymoma, WHO CNS Grade 
3. 

The patient was offered radiotherapy and is on con-
stant follow-up. 
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Figure 3: MRI & HPE of High grade ependymoma 

 
Case 4: Astrocytoma, WHO Grade IV  

A 45 year male, presented to outpatient department 
with progressive weakness of both lower limbs 
since 20 days, tingling numbness and paresthesias 
with stiffness of both the lower limbs. On examina-
tion the power of bo t h  lower limbs was 3/5. 

Knee and ankle reflex   were brisk, other reflexes 
were normal. Patient was found to have D4-D8 
intramedullary lesion for which D4-D8 laminecto-
my and subtotal tumor excision was performed. 
Histopathology reported as malignant glioma fa-
vouring astrocytoma grade 4.      Patient was offered 
radiotherapy and has lost follow up. 

 

  
Figure 4: MRI & HPE of Astrocytoma WHO IV 

 
Case 5: Gliosarcoma 

A 40 year old male presented to outpatient depart-
ment with progressive weakness of both lower 
limbs and inability to walk since 2 months. On ex-
amination- power both lower limbs was 2/5. Patient 

was diagnosed as a case of D6-D7 intramedullary 
lesion with spastic paraparesis. Patient underwent 
D6-D7 laminectomy and microsurgical excision of 
tumor. Histopathology was reported as gliosar-
coma. Patient was offered radiotherapy and is on  
constant follow-up. 
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Figure 5: MRI & HPE Gliosarcoma 

 
Case 6: High-Grade Glioma 

A 48 year male presented to outpatient department 
with weakness of left lower limb and difficulty to 
walk since 4 months. There was no history of trau-
ma or bowel bladder disturbances. On examination 

power of left lower limb was 4/5. Patient was diag-
nosed with D11-L1 intramedullary lesion for which 
D11-L1 laminectomy, L2 hemilaminectomy and 
tumor excision was performed. Histopathology 
reported as glioma grade 4 WHO CNS.   Patient 
was offered radiotherapy, lost to follow up. 

 
 

 
 

Figure 6: MRI & HPE of High grade glioma 
 
Case 7: Glioblastoma WHO 4 

A 60 year old male presented with progressive 
weakness of both lower limbs, difficulty to walk, 
stiffness of limbs since 2 months. No bowel  blad-
der disturbance noted. On examination power of 
B/bilateral upper and lower limbs were 3/5. Patient 

was diagnosed with C5-L1 long segment intrame-
dullary lesion. Patient underwent D3-D5 laminec-
tomy with tumor biopsy. Histopathology reported 
as Glioblastoma NOS WHO CNS grade IV.  Pa-
tient was offered radiotherapy and is being fol-
lowed up. 
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Figure 7: MRI & HPE of Glioblastoma 

 
Case 8: Infected Dermoid Cyst 

1 year old female child presented to outpatient 
department with weakness of left lower limb 
since one day with other complaints. On examina-
tion patient had weakness of left lower limb with   
power of 0/5. There was a discharging dermal sinus 

at lower back. MRI was suggestive of occult spina   
bifida with multiple loculated intramedullary le-
sion with extra medullary extension from D11 to 
S2 levels. Patient underwent excision of dermal 
sinus, infected dermoid cyst excision and detether-
ing of cord. Histopathology reported as infected 
dermoid cyst. Child was treated with antibiotics.

  

  
Figure 8: MRI & HPE of infected dermoid cyst 
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Discussion 

Intramedullary spinal cord tumors (IMSCTs) are 
rare but highly debilitating due to their location 
within the spinal cord, where even benign tumors 
can lead to   significant neurological deficits.[1] Ep-
endymomas and astrocytomas account for the   ma-
jority of IMSCTs². Surgical resection remains the 
gold standard for treatment, with gross total resec-
tion providing the best prognosis for low-grade 
tumors.4 However, high-grade tumors such as glio-
blastomas often require adjuvant therapies due to 
their aggressive nature and high recurrence rates.7 

Challenges in Diagnosis and Management: IM-
SCTs present unique diagnostic challenges due to 
their nonspecific clinical presentations, which often 
mimic other spinal cord pathologies. [8] MRI re-
mains the   diagnostic modality of choice, providing 
detailed visualization of the tumor and its relation-
ship to the spinal cord. Intraoperative neuromoni-
toring is crucial for minimizing postoperative neu-
rological deficits, especially in high-risk cases 
where the tumor is in close proximity to critical 
neural structures. [9] 

Prognostic Factors: The extent of tumor resection 
is a key prognostic factor. Complete resection is 
often feasible for ependymomas, which have a dis-
tinct plane of separation from the normal spinal 
cord tissue. [10] In contrast, astrocytomas tend 
to infiltrate the surrounding spinal cord, making 
complete resection more difficult and increasing 
the likelihood of recurrence. [11] The addition of 
radiotherapy is critical in high- grade tumors, par-
ticularly those like gliosarcoma and GBM, which 
have a poor prognosis due to their high rates of 
recurrence. [12] 

Role of Intraoperative Neuromonitoring: In-
traoperative neuromonitoring using motor evoked 
potentials (MEP) and somatosensory evoked poten-
tials (SSEP) has significantly improved surgical 
outcomes by allowing real-time assessment of spi-
nal cord function. [13] This technology reduces the 
risk of iatrogenic injury during tumor resection and 
improves the chances of preserving motor and sen-
sory function. [14] 

Conclusion 

Intramedullary spinal cord tumors are rare but seri-
ous neoplasms that require prompt diagnosis and 
management. Surgical resection, when combined 
with intra-operative neuromonitoring, offers the 
best chance of preserving neurological function. 
Low-grade tumors such as ependymomas can often 
be completely resected with favorable outcomes, 
while high-grade tumors such as gliomas and glio-
blastomas necessitate adjuvant therapies due to 
their aggressive behavior. Sometimes even benign 

lesions like dermoid cyst can get secondarily in-
fected resulting in unfavourable outcomes. Long-
term follow-up is crucial in detecting recurrences 
and managing postoperative complications. 
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