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Intradural Extramedullary Tuberculoma of the Spinal Cord Following 

Tuberculous Meningitis

Deok-Ki Jeong, Young-Min Kwon

Department of Neurosurgery, Dong-A University College of Medicine, Busan, Korea

Intradural extramedullary tuberculoma of the spinal cord (IETSC) is an uncommon disease which can occurs secondary to 
tuberculous meningitis. A 31-year-old woman was diagnosed as tuberculous meningitis after mental disorientation. Her men- 
tality was recovered after antituberculous therapy. After 7 months of antituberculous therapy, paraplegia has developed. 
Magnetic resonance imaging (MRI) revealed a mass lesion between the T1 and T12 spinal levels with arachnoid thickening 
which results in the development of tuberculoma. She received surgical resection of IETSC followed by antituberculous 
therapy and neurological function has been improved. The two years after surgical treatment, spinal MRI showed syrin- 
gomyelia between T1 to L1. But, her neurological outcome was not aggravated.
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INTRODUCTION

Central nervous system (CNS) involvement in tuberculosis 
is about 10% of patients and tuberculous meningitis is the 
most common manifestation12,16,18). Intradural spinal tuber- 
culoma consist of less than 5% of CNS tuberculoma and intra- 
dural extramedullary tuberculoma of the spinal cord (IETSC) 
is extremely rare11). So far, there are 33 cases of IETSC were 
reported on the literature4,6,9,11,12-17,19,20). In this article, we 
report a patient with IETSC who underwent surgical resection 
and followed up for 2 years post-operatively.

CASE REPORT

The 31-year-old woman was presented to our institution 
with sudden onset of mental change. She suffered from fever 
and headache for 2 weeks before onset of mental change. At 
that time, she was pregnant 16+1 weeks. Initially, she showed 
stuporous mentality which was recovered after two days. Past 
history of pulmonary tuberculosis (Tbc) was denied, however 

active Tbc was suspicious on chest computed tomography. 
Lumbar cerebrospinal fluid (CSF) analysis is as followed; white 
blood cell count 65 (polymorphonuclear leukocyte 62%, lym- 
phocyte 26%, monocyte 12%), glucose 7/117 mg/dL (CSF/ 
Serum) and protein 744 mg/dL. CSF Tbc polymerase chain 
reaction and serum Tbc specific antigen induced interferon- 
gamma showed positive results. She was first diagnosed as a 
tuberculous meningoencephalitis and anti-tuberculous (anti- 
Tbc) treatment with rifampicin, isoniazid, ethambutol, and 
pyrazinamide was started. Six days after the anti-Tbc treatment 
was started, she developed an acute sensory disturbance and 
paraplegia (motor grade 1/5) with bladder and bowel involve- 
ment. Spinal magnetic resonance imaging (MRI) revealed sus- 
picious lesion of diffuse myelitis in the thoracic cord (Fig. 1). 
Steroid therapy with combination of anti-Tbc treatment was 
started and her lower extremities motor power was improved.

Twelve weeks after anti-Tbc medication started, she deve- 
loped fever and decreased sensation on lower extremities. Spinal 
MRI showed pachymeningeal enhancement from C6 to L1 with 
compressed spinal cord (Fig. 2). High dose steroid medication 
was applied and neurological symptom was improved.

Twenty-nine weeks after anti-Tbc medication started, motor 
power of both lower extremities was decreased to grade 1/5. 
Sensory was decreased below T2 level and she was not able 
to urinary void voluntarily. Spinal MRI showed IETSC bet- 
ween T1 and T12 with severe cord compression (Fig. 3). 
Laminotomy between T1 and T12 was performed. After ope- 
ning of the dura mater, thickened arachnoid membrane was 
observed and yellowish tuberculoma was located underneath 
of arachnoid membrane. Dark and gray granuloma was obser- 
ved in the dura mater (Fig. 4). There was a cleavage plane bet- 
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Fig. 1. T2-weighted sagittal (A) and axial (B) MR images show 
high signal intensity in thoracic cord.

Fig. 2. Twelve weeks after anti-Tbc medication started, T1 con-
trast-enhanced sagittal MRI reveals a strong dorsal meningeal 
enhancement with cord compression. Dorsal meningeal enhan-
cement starts from C6 level (A) and ends off between T12 and 
L1 (B).

Fig. 3. Twenty-nine weeks after anti-Tbc medication started, T1
contrast-enhanced sagittal MRI (A) reveals irregular enhancement
of dorsal meninx and a cystic lesion with wall enhancement. T1
contrast-enhanced axial MRI (B) shows a large size of cystic mass
with wall enhancement. These lesions were extended from T1 
to T12.

Fig. 4. The arachnoid membrane was grayish and thickened. 
After dissection of the arachnoid membrane, the yellow intradural
extramedullary granulomas were shown.

ween tuberculoma and cord. The granulomas were gently 
removed. After the operation, the patient showed progressive 
improvement in motor power and sensation. So she was able 
to walk with cane assist and void and defecate without assis- 
tant. However, sensory was remained decreased. Intermittent 

neuropathic pain on anterior chest and left arm were compl- 
ained and follow-up spinal MRI was done at one and two 
years after surgical treatment. Spinal MRI showed syringom- 
yelia between T1 to L1 in one year post-operation MRI (Fig 
5A). Syringomyelia was aggravated up to upper cervical level 
in two year post-operation spinal MRI (Fig 5B). However, her 
neurological outcome was not aggravated.

DISCUSSION

Spinal involvement of tuberculous infection can be classified 
into four categories5,11,12,18): Potts spine (spondylitis), nono- 
sseous spinal tuberculoma (extradural, intradural extrame- 
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Fig. 5. T1-weighted sagittal MRI at post-operative 1 year reveals
the syringomyelia (white arrow) from T1 to L1 (A). T1-weighted
sagittal MRI at post-operative 2 years reveals that aggravation
of syringomyelia. It was extended up to C1 (B).

dullary, intramedullary), tuberculous arachnoiditis, and tuber- 
culous meningitis. Among these categories, occurrence of nono- 
sseous spinal tuberculoma is extremely rare. Dastur3) reviewed 
74 cases of spinal tuberculomas and reported that 65% (48/ 
74) of tuberculomas were located at extradural, 8% (6/74) 
were intramedullary, 5%(4/74) were intradural extramedullary 
and 20% (15/74) were arachnoidal.

Roca16) reviewed and reported 22 cases of IETSC on 2004. 
Since then, 11 more cases of IETSC were reported4,6,9,11-17,19,20). 
Reviewing of these 33 patients, 88%(29/33) of patients were 
diagnosed and treated for tuberculous meningitis. IETSC are 
usually developed in patients with tuberculous meningitis whe- 
reas intramedullary tuberculoma associated with pulmonary 
tuberculosis. IETSC occurs in young patients more commonly 
in both genders4,11,17). Thoracic spine is the most common site 
for IETSC with a few exceptions11,16,17). Surgical treatment of 
IETSC combined with medical therapy was carried out in 88% 
(29/33) patients. And all patients showed improvement of their 
neurological symptoms and deficits4,9,11,12,14,15,17,19).

IETSC can occur at any time but most reported cases showed 
a paradoxical response during the course of chemotherapy, 
which ranged from 3 weeks to 1 year10,14,19). The mechanism 
for the paradoxical response is uncertain. However, pathophy- 
siology of the paradoxical response is due to an interaction 
between the host immune reaction to the mycobacterial pro- 
ducts10,14,19). As the chemotherapy controls active Tbc, host- 

immunosuppression resolves, and then hypersensitivity to the 
protein derivatives of mycobacteria cause a paradoxical im- 
mune response10,14,19). These paradoxical response leads to an 
ongoing inflammation in the arachnoid membrane, which 
results in the development of tuberculoma.

Some cases of en plaque intradural extramedullary tuber- 
culomas were reported12,14,15,18). These lesions of pachyme- 
ningitis may mimic en plaque meningioma and pathology 
study may be mandatory for differential diagnosis of them. 
Our case is, so far, the only case that shows both en plaque 
intradural extramedullary tuberculoma and IETSC alone in 
a different time period. This may imply that en plaque form 
is the previous stage for IETSC which may be resulted after 
some period of times.

All the cases reported the patients’ neurological results, but 
there are no reports in which late follow-up images were pre- 
sented after treatment of IETSC. There are three reports of 
concurrent tuberculoma as a complication of tuberculous 
meningitis6,7,13). Our patient showed a syringomyelia in a tho- 
racic cord (T1-L1) at one year after surgical resection and in 
both cervical and thoracic cord (C1-L1) at two years after 
operation. However, her neurological function was gradually 
improved. Mechanism of syrinx formation in tuberculous 
meniningitis and IETSC is due to inflammatory arachoiditis. 
Focal scarring causes a block in the CSF circulation, resulting 
in forcing the CSF into the central canal of the spinal cord 
via Virchow Robin spaces. Also, obstruction of Virchow Robin 
spaces also occurs. Eventually, focal cystic dilatations in the 
cord eventually coalesce to form syringomyelia8). Blockage of 
the spinal subarachnoid CSF pathway produces a relative incre- 
ase in the pressure inside the spinal cord distal to the blockage 
point. The pressure inside the spinal cord becomes relatively 
larger than that outside. Repetitive formation of this pressure 
gradient at each CSF pulse leads to leakage of CSF from the 
central canal, causing the formation of a syrinx1,2).

CONCLUSION

IETSC is an extremely rare disease that can occur after tuber- 
culous meningitis. IETSC develops as a result of paradoxical 
responses of antituberculous medication. If the patients with 
IETSC show neurological deficit, prompt surgical treatment 
results in the good prognosis.
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