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ABSTRACT 

 

 
ARTICLE DETAILS 

 
Background: Intradural spinal tumors are uncommon neoplasms that exhibit heterogeneous 
clinical manifestations and radiological features. They are classified as intradural 
extramedullary [IDEM] and intramedullary spinal cord tumors [IMSCT], both of which may 
cause progressive neurological deficits. Accurate neurological assessment, radiological 
evaluation, and histopathological confirmation are essential for diagnosis and surgical 
planning.   
Methods: We retrospectively reviewed three consecutive patients with intradural spinal 
tumors treated at Dr. Zainoel Abidin General Hospital, Banda Aceh, Indonesia, between 
November 2025 and January 2026. Clinical data, preoperative MRI findings, surgical 
techniques, histopathological results, and postoperative neurological outcomes were analyzed. 
Neurological status was assessed using the Medical Research Council [MRC] scale and 
Frankel grade.  
Results: Two patients presented with IDEM lesions at the thoracic T6–T7 and lumbosacral 
L3–L4 levels, confirmed as metastatic carcinoma and meningothelial meningioma, 
respectively. One patient had a long-segment cervical IMSCT extending from C1 to C5, 
histopathologically diagnosed as psammomatous meningioma. All patients underwent 
posterior laminectomy with microsurgical tumor excision. Despite radiological 
decompression, persistent postoperative neurological deficits were observed during short-term 
follow-up.   
Conclusion: This case series highlights substantial clinical and radiological variability in 
intradural spinal tumors. Acute neurological deterioration may occur in small IDEM lesions, 
while extensive IMSCT involvement may paradoxically present with preserved motor 
function. Early diagnosis and individualized surgical management remain critical to optimize 
neurological outcomes. Further studies with long-term follow-up and molecular analysis are 
warranted. 
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I. INTRODUCTION 
Spinal cord tumors are anatomically classified as 

extradural and intradural lesions. Intradural tumors arise 
within the dural sac and account for approximately 15% of all 
central nervous system [CNS] neoplasms1,2. Intradural spinal 
tumors are further subdivided into IDEM tumors, which 

originate outside the spinal cord parenchyma, and IMSCT, 
which arise within the spinal cord itself1,3.   

IDEM tumors, predominantly schwannomas and 
meningiomas, represent the majority of intradural spinal 
neoplasms4,5. In contrast, IMSCT are rare, comprising 2–4% 
of all CNS tumors and 20–30% of spinal cord tumors3,6. Both 
IDEM and IMSCT may cause significant neurological 
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morbidity through spinal cord compression or parenchymal 
infiltration5,7. Clinical manifestations are often insidious and 
may include axial pain, radiculopathy, sensory disturbances, 
motor weakness, gait impairment, and autonomic 
dysfunction5,7,8. Delayed diagnosis contributes to irreversible 
neurological deficits and poorer postoperative outcomes8,10.  

Although the epidemiology and surgical management of 
intradural spinal tumors have been described9,10, reports 
emphasizing clinicoradiological heterogeneity within limited 
case series remain scarce. Acute neurological deterioration 
may occur even in histologically benign IDEM tumors, while 
extensive intramedullary involvement may present with 
relatively preserved neurological function7,10. These 
variations influence surgical timing, operative strategy, and 
neurological prognosis5,11. 

This study aims to describe the clinical manifestations, 
radiological findings, surgical management, and 
histopathological characteristics of three patients with 
intradural spinal tumors, with emphasis on the diverse clinical 
and radiological presentations of IDEM versus IMSCT 
lesions. 

 
II. METHODS 
A. Study Design and Setting 

This retrospective case series was conducted at the 
Department of Neurosurgery, Dr. Zainoel Abidin General 
Hospital, Banda Aceh, Indonesia, in collaboration with the 
Department of Plastic Reconstructive and Aesthetic Surgery, 
Universitas Syiah Kuala. The study period was from 
November 2025 to January 2026. 

B. Participants 
Three consecutive patients aged ≥18 years with intradural 

spinal tumors confirmed by preoperative contrast-enhanced 
MRI and postoperative histopathology were included. 
Patients with incomplete medical records or without 
histopathological confirmation were excluded. 

C. Data Collection 
Clinical data including age, sex, symptom duration, 

neurological examination using MRC muscle strength scale 
and Frankel grade, sensory and autonomic function, MRI 
characteristics, surgical details, histopathological diagnosis, 
and postoperative outcomes were extracted from medical 
records. Follow-up was performed at 10 days to 6 weeks 
postoperatively. 

D. Surgical Procedure 
All patients underwent posterior laminectomy or 

hemilaminectomy with microsurgical tumor excision. 
Intraoperative neuromonitoring was utilized when available. 
Dural closure was performed primarily with 5-0 non-
absorbable suture. 

E. Outcome Measures 
Primary outcome was change in neurological status 

assessed by MRC scale and Frankel grade. Secondary 

outcomes included radiological decompression and 
histopathological diagnosis. 

F. Statistical Analysis 
Descriptive statistics were used. Continuous variables are 

presented as median and range; categorical variables as 
frequency and percentage. 

G. Ethical Approval 
This study complied with CARE Guidelines. IRB approval 

was not required for this retrospective case series by the 
Ethics Committee of Dr. Zainoel Abidin Hospital/Universitas 
Syiah Kuala. Written informed consent for publication of 
clinical data and images was obtained from all patients. 

 
III. CASE SERIES 
A. Case 1 

A 50-year-old male presented with progressive bilateral 
lower extremity weakness for two months, with rapid 
deterioration three days prior to admission. He reported 
stabbing low back pain radiating to both feet, numbness 
below the T8–T9 dermatome, and urinary retention for five 
days. Neurological examination revealed normal upper 
extremity strength [MRC grade 5/5] and severely reduced 
lower extremity strength [MRC grade 1/5 bilaterally]. He was 
classified as Frankel grade A. 

 
Figure 1. MRI T2-weighted sequence demonstrating an 

intradural extramedullary mass at the T6–T7 level 
measuring 1.25 × 1.13 × 1.41 cm. 

 
Contrast-enhanced thoracic MRI demonstrated an oval-to-

lobulated IDEM lesion at T6–T7 measuring 1.25 x 1.13 x 
1.41 cm, isointense on T1-weighted images, hypointense on 
T2-weighted images, hyperintense on TIRM sequences, with 
marked contrast enhancement and severe spinal cord 
compression [Figure 1]. The patient underwent thoracic 
laminectomy and tumor excision. Histopathology confirmed 
metastatic carcinoma. At follow-up, paraparesis, 
hypoesthesia below T8–T9, urinary incontinence, and low 
back pain persisted without substantial improvement. 

B. Case 2 
A 29-year-old male presented with two-month history of 

progressive bilateral lower extremity weakness and low back 
pain radiating to both legs. Motor strength was MRC grade 
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5/5 in upper extremities and MRC grade 1/5 in lower 
extremities. Sensory and autonomic functions were preserved. 

Lumbosacral MRI revealed an oval IDEM mass measuring 
1.45 x 0.96 x 3.84 cm within the cauda equina at L3–L4 with 
spinal canal stenosis and bilateral facet joint effusion from 
L3–S1 [Figure 2]. The patient underwent laminectomy, tumor 
excision, and posterior spinal stabilization. Histopathology 
confirmed meningothelial meningioma. Postoperative 
evaluation showed persistent paraparesis without significant 
neurological improvement. 

 
Figure 2. MRI T2-weighted sequence showing an 

intradural extramedullary spinal tumor extending from 
the L3–L4 level within the cauda equina region. 

 
C. Case 3 

A 42-year-old female presented with one-year history of 
progressive weakness in all four extremities and reduced 
walking endurance, accompanied by neck numbness and 
urinary incontinence. Motor strength was preserved [MRC 
grade 5/5], but sensory examination revealed hypoesthesia 
below T8–T9. 

 
Figure 3. MRI T2-weighted sequence demonstrating an 

IMSCT extending from C1 to C5 with heterogeneous 
signal intensity. 

Cervical MRI demonstrated a long-segment IMSCT 
extending from C1 to C5 with fusiform configuration, ill-
defined margins, heterogeneous signal intensity, hypointense 
on T1-weighted and hyperintense on T2-weighted images 
[Figure 3]. Cervical laminectomy and tumor excision were 
performed [Figure 4]. Histopathology confirmed 
psammomatous meningioma. Postoperatively, subjective 
weakness persisted without significant deterioration or 
improvement. 

 
Figure 4. Clinical photograph showing the surgical 

site after posterior cervical laminectomy and tumor 
excision. 

IV. DISCUSSION 
This case series demonstrates the clinical, 

radiological, and histopathological heterogeneity of 
intradural spinal tumors. Two IDEM lesions and one 
IMSCT showed variable neurological presentations 
despite differences in anatomical location and tumor 
biology.   

IDEM tumors typically cause neurological deficits 
through progressive spinal cord compression rather than 
direct infiltration8,12. Although meningiomas and 
schwannomas are usually slow-growing with chronic 
symptoms4,5, acute deterioration may occur due to rapid 
compromise of spinal cord perfusion or severe canal 
occupancy7,1. In Case 1, a relatively small T6–T7 lesion 
caused severe paraplegia and urinary retention, 
highlighting that neurological severity does not always 
correlate with tumor size5,8.  

IMSCT are biologically distinct due to infiltrative 
growth within spinal cord parenchyma3,6, often resulting 
in progressive neurological decline and greater surgical 
complexity. However, Case 3 demonstrated a long-
segment cervical IMSCT extending from C1 to C5 with 
relatively preserved motor function, consistent with 
previous reports of clinicoradiological mismatch in 
IMSCT7,1.  

MRI remains the primary imaging modality for 
diagnosis and surgical planning8,16. In this series, MRI 
successfully identified all lesions. However, discrepancy 
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between MRI interpretation and definitive histopathology 
in Case 3 underscores the diagnostic limitations of 
imaging alone18,19. Histopathological examination 
remains essential for definitive diagnosis5,15. 

Postoperative neurological recovery is influenced by 
symptom duration, preoperative deficit severity, tumor 
location, and extent of spinal cord involvement5,17. All 
patients in this series had persistent deficits, likely due to 
prolonged cord compression and delayed presentation8,10. 
Thoracic and intramedullary lesions are associated with 
less favorable outcomes due to limited functional reserve 
and surgical complexity5,14 
 
CONCLUSIONS  
        Intradural spinal tumors exhibit considerable clinical 
and radiological heterogeneity. Acute neurological 
deterioration may occur in small IDEM lesions, while 
extensive IMSCT involvement may present with relatively 
preserved motor function. These findings underscore the 
importance of comprehensive neurological evaluation, 
accurate radiological assessment, and histopathological 
confirmation. Early recognition and individualized surgical 
planning are essential to optimize neurological outcomes. 
Future studies should incorporate molecular analysis and 
long-term follow-up. 
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