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Neurological manifestations in spinal tuberculosis often oc-
cur secondary to vertebral involvement. However, tubercu-
loma of the spinal cord or extradural granuloma without
radiological evidence of vertebral involvement may be re-
sponsible for neurological complications. We report 22 pa-
tients with intraspinal tuberculoma (19 extradural, three in-
tramedullary) ranging in age from 17 to 70 years. Three
patients had a history of paraplegia of acute onset (within 12
hours of the appearance of neural deficit). Only four patients
had spinal tenderness, and bone involvement could be seen
on plain radiographs in only three patients. Extradural tu-
bercular granuloma without vertebral involvement is un-
common. Of the 15 extradural tuberculoma patients who had
a CT scan and/or MRI, only five had no osseous involvement.
Laminectomy and surgical decompression was performed in
all 19 patients with extradural granuloma. Thirteen patients
showed complete neural recovery within 2 years. Of the three
patients with intramedullary involvement, one underwent
myelotomy and decompression and died within 2 months of
surgery. The other two patients were treated nonoperatively
with antitubercular therapy and showed complete neural re-
covery. All patients received antitubercular therapy for a
minimum of 1 year. Intraspinal tubercular granuloma
should be considered in the differential diagnosis when a case
of spinal tumor syndrome is encountered in an endemic zone
of tuberculosis.

Level of Evidence: Level IV, therapeutic study. See the
Guidelines for Authors for a complete description of levels of
evidence.

Neurological manifestations in spinal tuberculosis often
occur secondary to vertebral affection. However, neural
deficits may also be caused by intraspinal granulomata of

neural and perineural tissues (ie, the epidural space, sub-
dural space, meninges, or cord tissue). These are distinctly
less common than intracranial tuberculoma. The approxi-
mate ratio of intraspinal to intracranial tuberculoma is 1:
20, and the ratio between tubercular and nontubercular
expanding intraspinal lesion is 1:43.12

Despite the advancement of imaging and surgical fa-
cilities, intraspinal granuloma is infrequently reported.14

Our search of the English literature revealed isolated case
reports and series of few cases.1,4,5,7–9,12–16 A tuberculoma
of the epidural, intradural, or intramedullary space is liable
to be misdiagnosed or mismanaged initially because the
lesions are rare and clinicians are unfamiliar with their
presentation. Intraspinal tuberculoma present with com-
pressive myelopathy. If these patients are diagnosed early
and treated adequately, they are likely to show excellent
neural recovery.

We describe the course and outcome of treatment of
intraspinal tuberculoma in 22 patients.

MATERIALS AND METHODS

We retrospectively reviewed 22 patients with compressive my-
elopathy and neural deficits treated for intraspinal tuberculoma
based on clinical, radiographic, and operative findings (Table 1).
Intraspinal tuberculoma constitutes approximately 1% of all
cases of spinal tuberculosis treated in our hospital. The patients
ranged in age from 17 to 70 years (mean, 29.6 years). Three
patients had a history of paraplegia of acute onset (complete
paraplegia within 12 hours of appearance of the first sign of
neural deficit), and 19 patients developed paraplegia/paraparesis
of gradual onset (over 3 months). One patient had a history of
treatment for tubercular pleurisy. Two patients were already on
antitubercular treatment for tubercular cervical lymphadenitis
and abdominal lymphadenitis (detected on laparotomy) at the
time of initial presentation. None of the patients had a history of
constitutional symptoms suggestive of tuberculosis. The mini-
mum followup was 2 years in 20 patients (average 2.6 years;
range 2–5 years).

On examination, spinal tenderness could be elicited in four
patients. One patient had tenderness at L5–S1 despite having
upper motor neuron signs. The spinal level could be ascertained
clinically in all patients. The dorsal spine was involved in 17
patients, and the lumbar spine was involved in five; none in-
volved the cervical spine.
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Seventeen of the 22 patients had upper motor neuron paraple-
gia while five had lower motor neuron presentation. Sixteen
patients had Grade IV paraplegia (Tuli’s classification, Table
2),10,17 and six patients had Grade III paraplegia. All patients had
ASIA2 motor scores of 50.

We (SK, AKJ) did not observe any bone involvement in 19
of the 22 patients on plain radiographs (Fig 1A). Early in the
series eight patients underwent myelogram, which showed com-
plete extradural block in seven patients (Fig 1B). CT scan was

also performed along with myelography in three of these pa-
tients. Of these, two patients showed extradural encroachment
without vertebral destruction. The lesions were thus labeled ex-
tradural extraosseous tubercular granuloma. The third patient
had destruction of the superior end plate and the medial end of
the rib attached to the vertebra (Fig 1C).

MRI was performed in 15 patients. We observed intramed-
ullary granuloma in three patients. Extradural granuloma with
vertebral involvement was found in nine patients and without

TABLE 1. Radiologic Presentation and Posttreatment Results of Patients with Intraspinal Tuberculoma

Patient
Age/Gender Radiograph Myelogram CT/MRI Outcome/ASIA Motor Score

17/M Radiodense L2–3 fuzzy
disc margin, decreased
disc space

Not performed On MRI
EDG with L2–3 involvement

Good neural recovery/100

33/M Involvement of D11–12 Not performed On MRI
EDG with D11–12 involvement

No neural recovery/50

31/M No vertebral lesion Block at L1 On CT-myelo
No vertebral involvement

No neural recovery/50

27/M No vertebral lesion Block at D9 On MRI
Intramedullary granuloma

Died 2 months postoperatively

23/F No vertebral lesion Block at D10 On CT
Destruction of superior end
plate D9 and left rib head

Good neural recovery/100

30/M No vertebral lesion Block at L4 Not performed No neural recovery/50
18/M No vertebral lesion Block at D6 Not performed Good neural recovery/100
40/M No vertebral lesion Block at L4 Not performed Good neural recovery/100
40/M Involvement of L5–S1 Block at L4 Not performed Good neural recovery/100
25/M No vertebral lesion Block at D11 On CT

No bony involvement
No neural recovery/50

70/M No vertebral lesion Not performed On MRI
EDG with D8–9 involvement

Partial neural recovery/78

40/F No vertebral lesion Not performed On MRI
EDG with D8–10 involvement

Good neural recovery/100

24/F No vertebral lesion Not performed On MRI
Intramedullary granuloma

Good neural recovery/100

16/M No vertebral lesion Not performed On MRI
EDG with D4–10 involvement

Good neural recovery/100

35/M No vertebral lesion Not performed On MRI
EDG with D4–10 involvement

Good neural recovery/100

25/F No vertebral lesion Not performed On MRI
EDG with D6–8 involvement

Good neural recovery/100

27/F No vertebral lesion Not performed On MRI
EDG with D9–10 involvement

No neural recovery/50

20/F No vertebral lesion Not performed On MRI
Intramedullary granuloma

Good neural recovery/100

25/M No vertebral lesion Not performed On MRI
EDG with D7–8 involvement

Good neural recovery/100

31/M No vertebral lesion Not performed On MRI
EDG with no osseous involve-
ment

Good neural recovery/100

35/M No vertebral lesion Not performed On MRI
EDG with D8–9 involvement

Good neural recovery/100

20/M No vertebral lesion Not performed On MRI
EDG from D9–L3 with vertebral
involvement
at distant site L5–S1

Started showing neural recovery

EDG = Extradural granuloma
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osseous involvement in three patients. One MRI revealed extra-
dural granuloma from D9–L3 with a distant focus of vertebral
involvement at L5 and S1 (Figs 2A–B).

We performed laminectomy and surgical decompression in
all 19 patients with extradural granuloma and in one of the three
patients with intramedullary lesion. Destruction of the lamina,
which was not evident on plain radiographs, was found intraop-
eratively in one patient. The dura was covered with a sheet of
granulation tissue in all patients with extradural granuloma (Fig
3A). The granuloma was dorsal to the cord in 18 patients and
anterior to it in one. The granulation tissue was peeled off as a
layer in 15 patients (Fig 3B) and was removed piecemeal in four
patients. Most patients had the granuloma spanning two to three
vertebral levels. It spanned six vertebral levels in three patients.
Histopathology confirmed the diagnosis of tuberculosis in all
patients.

Two of the three patients with intramedullary involvement
were treated nonoperatively with antitubercular therapy for a
minimum of 1 year. The 20 patients (19 with extramedullary and
one with intramedullary disease) who underwent surgery had
antitubercular therapy for a minimum of 1 year.

RESULTS

Of the 19 patients with extradural granuloma, 13 showed
neural recovery within 2 years. They regained an ASIA
motor score of 100 but continued to have exaggerated deep
tendon reflexes distal to the lesion for up to 2 years. One
patient achieved an ASIA motor score of 78 but did not
experience complete neural recovery even after 2 years.
The patient was, however, able to walk with support. Five
of the 19 patients with extradural granuloma had no neural
recovery after surgery. Postoperative myelogram showed
no block to the dye column in these patients, suggesting
adequate surgical decompression. One patient began to
show neural recovery after decompression but the fol-
lowup was less than 1 year.

TABLE 2. Tuli’s Classification of Tubercular
Paraplegia/Tetraplegia

Grade Clinical Features

I Patient unaware of neural deficit
Physician detects plantar extensor and/or ankle

clonus
II Patient aware of deficit but manages to walk with

support
III Patient nonambulatory because of paralysis (in

extension)
Sensory deficit less than 50%

IV All features of grade III plus flexor spasms/paralysis
in flexion; flaccidity

Sensory deficit more than 50%
Sphincters involved

Fig 1A–C. Pictured are plain radiographs (AP and lateral
view) of the dorsal spine in a 23-year-old woman presenting as
compressive myelopathy with upper motor neuron type of
paraplegia (showing normal radiographs). (B) Ascending my-
elogram shows a block at D10 level. (C) Computerized tomog-
raphy scan shows the destruction of superior end plate of D9
vertebra with involvement of adjacent left rib head.
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Of the three patients with intramedullary involvement,
one underwent myelotomy and decompression. He died
within 2 months of surgery. The two patients treated non-
operatively with antitubercular therapy started to show
neural recovery within 3 weeks of beginning the therapy.
Complete neural recovery was noted in 6 months. In one
of these patients, a repeat MRI at 6 months followup also
confirmed the resolution of the lesion.

DISCUSSION

Granulomatous lesions of the spine presenting as spinal
tumor syndrome are variously called extradural tubercu-

loma, extradural extraosseous granuloma, intradural extra-
medullary tuberculosis, spinal arachnoiditis, and chronic
adhesive arachnoiditis.16 Because all of these present as
compressive myelopathy (spinal tumor syndrome) without
obvious radiological lesions, we suggest they be classified
together as intraspinal tubercular granuloma.

The study was limited by nonavailability of preopera-
tive MRI and CT scans in four cases initially. The patients
who failed to show complete neural recovery could not get
followup MRI scans due to financial constraints.

Arseni and Samitca1 classified intraspinal tubercular
granulomata as extradural, subdural, and intramedullary.
Dastur’s5 classifications in five groups include all possible
types of intraspinal tubercular granuloma: (1) extradural
(a) with vertebral body involvement, (b) with vertebral
arch involvement, (c) without osseous involvement, (d)
without osseous or dural involvement but within the epi-
dural fatty tissue; (2) subdural (a) localized, (b) diffused;
(3) subdural and extradural; (4) arachnoiditis without dural
involvement; and (5) intramedullary tuberculous granu-
loma.

Twenty-one of our patients were under the age of 40.
The age/gender distribution of our patients is similar to the
series of Arseni and Samatica.1 Past history of tuberculosis
could be elicited in three of our patients. Arseni and Sa-
matica1 reported past history of tubercular affection in
seven of nine patients with intraspinal tuberculosis.

Sixteen patients with intraspinal tubercular granuloma
had involvement in the dorsal spine indicating a prediction
for the thoracic region. However, it may occur at any level.
Extradural tubercular granuloma without vertebral in-

Fig 3A–B. (A) An intraoperative photograph of a patient
shows the extradural granuloma compressing the cord. (B)
Photograph of the removed specimen.

Fig 2A–B. (A) Midsagittal sections of MRI scan (T1 and T2W
images) of a 20-year-old man show a long segment of extra-
dural compression extending from the D9 to L3 vertebral level.
There is also vertebral involvement at a distant site at L5 and
S1. (B) Axial views of the same patient show dorsally placed
extradural compression.
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volvement is uncommon. Of the 15 patients with extradu-
ral tuberculoma who had a CT scan or MRI, only five had
no osseous involvement. Many patients previously docu-
mented in the literature in the pre-CT/MRI era as having
purely extradural extraosseous tubercular granuloma
might have had a coexisting small osseous lesion not ap-
parent on plain radiographs,14 and not observed intraop-
eratively.

Three patients underwent surgery based on myelo-
graphic findings only. These patients had no evidence of
bony involvement on plain radiographs and could not af-
ford CT or MRI. In one of these patients, we found de-
struction of the lamina intraoperatively. Therefore, based
on this surgical finding, the patient was shifted from Das-
tur’s 1(c) group (extradural granuloma without osseous
involvement) to the 1(b) group (extradural granuloma with
vertebral arch involvement). It is well documented in the
literature that small lesions confined to the laminae or
pedicles can be missed on plain radiographs.9 The pres-
ence of a small focus of destruction in the vertebra does
not alter the surgical plan and laminectomy can be per-
formed safely without causing instability.15

Intradural tuberculosis can occur as a direct extension
from the vertebrae, as a downward extension of intracra-
nial tubercular meningitis and, less commonly, as tuber-
cular lesions primarily developing in spinal meninges.16

Chang et al3 compared various imaging techniques and
concluded conventional myelographic findings were diag-
nostic of intradural tuberculosis in patients with antecedent
or coexisting tubercular meningitis. However, gadolinium-
enhanced MRI was considered the diagnostic tool of
choice in patients with ongoing inflammation. MRI find-
ings of intramedullary tuberculoma are well docu-
mented.11 We had three patients with intramedullary
granuloma. One patient with intramedullary tuberculoma
underwent surgery (myelotomy and decompression) and
died within 2 months thereafter. Arseni and Samatica1 also
reported disappointing surgical results in intramedullary
lesions. Complete dissection of the mass should be
avoided to reduce iatrogenic injury and devascularization
of the cord.16 There have been no randomized studies to
recommend or refute the use of steroids along with anti-
tuberculous therapy in such patients.

The literature suggests intramedullary tuberculoma, if
suspected on MRI scan, should be treated with supervised
antitubercular chemotherapy with a close check on the
neurological status.6,8,9 Usually the lesion resolves with
antituberculous therapy, and the patient starts showing
good neural recovery. However, if neural status deterio-
rates, surgical decompression and myelotomy should be
performed to decompress the cord and ascertain the diag-
nosis.

In patients with extradural granuloma that do not show
neurological improvement after adequate surgical decom-
pression, we suspect recovery failure occurred because of
vascular thrombosis and end arteritis of radicular arteries
causing infarction of the cord and cauda equina. The
chances of neural recovery in extradural granuloma are
promising after adequate surgical decompression and an-
titubercular therapy.

Tubercular granuloma should be considered in the dif-
ferential diagnosis when a case of spinal tumor syndrome
is encountered in an endemic zone for tuberculosis. Intra-
spinal tumors, secondary deposits, multiple sclerosis, and
prolapsed intervertebral discs should also be considered.9

A myelogram, CT myelogram, or MRI is required to de-
termine the level and the possible nature of the lesion. The
operative findings in extradural granuloma may be con-
fused with an epidural tumor. The final diagnosis is estab-
lished by histological examination.
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