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Tuberculous Arachnoiditis of the 
Spine: Findings on Myelography, CT, and 
MR Imaging 

Tuberculosis (TB) is a rare cause of spinal arachnoiditis. It may occur primarily or 
secondary to intracranial or vertebral infection; unlike other types of arachnoiditis, it 
frequently involves the spinal cord as well as the meninges and the nerve roots. We 
retrospectively reviewed 13 conventional myelograms, eight CT myelograms, and five 
Gd-DTPA-enhanced MR images in 13 patients with spinal TB radiculomyelitis (arach
noiditis). Eleven patients had intracranial TB meningitis at the time of diagnosis or 
before. Ten patients were less than 30 years old. Conventional myelographic findings 
included a block of the CSF (11/13), most commonly at the level of the conus medullaris; 
irregular or indistinct thecal sac contour (9/13); multiple fine andfor coarse nodular 
defects (8/13); nerve-root thickening (7/13); and vertical bandlike adhesive defects 
(4/13). CT myelography showed intradural nodular masses suggesting tuberculomas at 
or just above the level of the block (4/8), irregularity of the spinal cord surface (4/8), 
irregular filling or obliteration of subarachnoidal space (6/8), and root thickening (5/8). 
Gd-DTPA-enhanced MR images revealed enhancing nodules suggesting tuberculomas 
(2/5); enhancement of the dura-arachnoid complex around the cord (3/5); and segmental 
enhancement of the thoracic cord, suggesting either infarction caused by vasculitis or 
TB myelitis In association with diffuse cord swelling (1/5). Plain MR findings were much 
less conspicuous, showing only an indistinct or irregular dura-arachnoid-cord 
complex (4/5). 

In conclusion, the conventional myelographic findings are considered to be virtually 
diagnostic of spinal TB radiculomyelitis in young patients with antecedent or coexisting 
TB meningitis. CT myelography and Gd-DTPA-enhanced MR imaging seem to be useful 
adjunctive methods, especially in patients in whom spinal subarachnoid blocks are seen 
on conventional myelography. 
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Among the various causes of spinal arachnoiditis, the tuberculous (TB) infection 
has remained an important clinical problem in some less developed countries, 
although it appears to be very rare in the advanced countries of the Western world 
[1 , 2]. Unlike the more common noninfectious lumbosacral arachnoiditis [3-5], the 
spinal intradural TB infection frequently involves the spinal cord as well as the 
meninges and nerve roots [1 , 6-8]. Wadia and Dastur [9, 10] suggested that the 
designation TB radiculomyelitis be applied to cases previously categorized as 
arachnoiditis, intradural spinal tuberculoma, granuloma, or spinal cord complications 
of TB meningitis. The diagnosis of spinal TB radiculomyelitis can be suspected on 
the basis of a history of intracranial TB meningitis, clinical manifestations, and CSF 
laboratory data. The microorganism is rarely identified from analysis of CSF [1 , 2, 
6-1 0]. In practice, the radiologic findings often play a critical role in the diagnosis 
and management of this disease. To our knowledge, there have been few descrip
tions of the radiologic features of spinal TB radiculomyelitis [3, 8, 1 0]. The purpose 
of this article is to describe the myelographic, CT, and MR findings of spinal TB 
radiculomyelitis in detail. 
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TABLE 1: Summary of Clinical and Radiologic Features in Patients with Spinal Tuberculous (TB) Radiculomyelitis 

Case 
Age Gender 

History/Major Clinical Conventional CT Myelography Spinal MR Brain CT 
No. Features Myelography 

1" 22 F Intracranial TB menin- Complete block at Nodular mass adher- Not performed Not performed 
gitis 2 years before; level of conus ent to posterior 
paraparesis for 1 medullaris; multiple surface of cord, 
year fine nodular de- showing pear-

fects; localized shaped cord; lo-
root thickening calized root thick-

ening 
2b 29 F Coexisting intracranial Complete block at Nodular mass adher- Not performed Communicating hy-

TB meningitis; level of conus ent to posterior drocephalus with 
headache, voiding medullaris; local- surface of cord; basal cisternal 
difficulty for 2 ized root thicken- localized root enhancement 
months ing; irregular verti- thickening; irregu- and granulomas 

cal bandlike de- lar filling of sub-
feet; irregular arachnoid space; 
thecal sac contour irregular cord sur-

face 
3 43 M Intracranial TB menin- Multiple fine nodular Not performed Not performed Not performed 

gitis 27 years be- defects; vertical 
fore; paraparesis bandlike defect 
for 13 years 

4 29 F Coexisting intracranial Incomplete block at Not performed Not performed Communicating hy-
TB meningitis; par- T7 level; multiple drocephalus with 
aparesis for 2 fine and coarse basal cisternal 
months nodular defects; enhancement 

localized root 
thickening 

5 6 M Intracranial TB menin- Complete block at Not performed Not performed Communicating hy-
gitis 1 year before; level of conus drocephalus 
paraparesis for 4 medullaris; multiple 
months fine nodular de-

fects 
6" 37 M Low back pain, jerky Complete block at Nodular mass adher- Not performed Communicating hy-

movement of both T9 level on C1-C2 ent to posterior drocephalus 
lower limbs for 7 puncture (dry tap surface of cord; ir-
years; urinary in- on lumbar punc- regular filling of 
continence for 7 ture); irregular the- subarachnoid 
months cal sac contour space 

7b 22 F Coexisting intracranial Incomplete block at Partial obliteration of Not performed Communicating hy-
TB meningitis; T7 level; diffuse subarachnoid drocephalus with 
headache, gait dis- root thickening; ir- space; diffuse root basal cisternal 
turbance for 2 regular thecal sac thickening enhancement 
months contour 

8 29 F Coexisting intracranial Incomplete block at Not performed Not performed Communicating hy-
TB meningitis; par- level of conus drocephalus with 
aparesis, voiding medullaris; multiple basal cisternal 
difficulty for 1 fine and coarse enhancement 
month nodular defects; and granulomas 

localized root 
thickening; irregu-
lar thecal sac con-
tour 

9b 14 F Coexisting intracranial Complete block at Irregular filling of Diffuse edematous Communicating hy-
TB meningitis; par- T1 0 level; multiple subarachnoid cord swelling; drocephalus with 
aplegia and pares- fine and coarse space; irregular segmental en- basal cisternal 
thesia of bilateral nodular defects; cord surface hancement of enhancement 
lower limbs for 3 vertical bandlike cord at T 4-T6 
weeks defect; irregular level; intradural 

thecal sac contour focal nodular 
enhancement at 
T9, T11 levels; 
indistinctness 
between dura, 
subarachnoid 
space, and 
cord; enhance-
ment of dura-ar-
achnoid com-
plex around 
cord 

Table 1 continues 
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TABLE1--conUnued 

Case Age Gender History/Major Clinical Conventional 
No. Features Myelography 

1ot' 20 F Intracranial TB menin- Incomplete block at 
gitis 3 months be- level of conus 
fore; headache, medullaris; multiple 
paraparesis, hypes- fine nodular de-
thesia of bilateral fects; vertical 
lower limbs for 1 bandlike defect; lo-
month calized root thick-

ening; irregular 
thecal sac contour 

11 24 M Intracranial TB menin- Indistinct thecal sac 
gitis 20 years be- contour 
fore; back pain, 
progressive para-
paresis for 3 years 

12 65 F Coexisting TB spon- Incomplete block at 
dylitis at C7-T2; TS level; indistinct 
neck stiffness, par- thecal sac contour 
aparesis, urinary in- at T1-T5 levels; 
continence for 2 apparent rootless 
weeks thecal sac show-

ing "empty sac" in 
lumbar level 

13 16 F Coexisting intracranial Complete block at 
TB meningitis; par- T1 0 level; multiple 
aparesis, paresthe- fine and coarse 
sia of bilateral nodular defects; 
lower limbs, urinary localized root 
difficulty for 3 thickening; irregu-
months Jar thecal sac con-

tour 

• Surgically proved cases. 
• Acid-fast bacilli were found in the CSF. 

Materials and Methods 

We retrospectively reviewed 13 conventional myelograms, eight 
CT myelograms, and five MR examinations from 13 consecutive 
patients with spinal T8 radiculomyelitis studied in the past 4 years. 
The four male and nine female patients were 6-65 years old (average 
age, 27.3 years). The diagnosis was established on the basis of 
clinical history and manifestations, laboratory findings in the CSF, 
and myelographic findings in all patients. Acid-fast bacilli were isolated 
from the CSF in four patients, and pathologic proof was obtained 
through spinal surgery in two other patients. Eleven patients had 
intracranial TB meningitis at the time of or before the diagnosis. One 
had coexisting TB spondylitis. The clinical symptoms varied, but the 
most common one was paraparesis of variable duration. The CSF 
data showed active inflammatory findings (lymphocytosis, elevated 
protein, and decreased glucose) in eight patients (six with active 
intracranial meningitis and one each with communicating hydroceph
alus and TB spondylitis), elevated CSF protein in three, and normal 
CSF findings in two. There was a gradual or rapid response to 
antituberculous drugs in all except two patients (cases 3 and 11 ). 
Brain CT scans were obtained within 1 month of myelography in 11 

CT Myelography Spinal MR BrainCT 

Nodular mass adher- Intradural ringlike Communicating hy-
ent to posterior enhancing nod- drocephalus 
surface of cord; ules posterior to 
localized root cord at T11-
thickening; irregu- T12 level; en-
Jar cord surface hancement of 

dura-arachnoid 
complex around 
cord 

Not performed Indistinctness be- Suprasellar calcifi-
tween dura, cations, ventric-
subarachnoid uloperitoneal 
space, and shunt 
cord; marginal 
irregularity of 
dura-arachnoid-
cord complex 

Intraspinal epidural Indistinctness be- Normal 
plaquelike mass tween dura, 
associated with subarachnoid 
vertebral destruc- space, and 
tion at C7-T2 cord; vertebral 
level; partial oblit- destruction of 
eration of sub- C7-T2, disk-
arachnoid space space narrow-
on left at T1-T5 ing, plaquelike 
level; peripheral enhancing re-
arrangement of trovertebral 
roots with adhe- mass com-
sion to dura in pressing dural 
lumbar area sac 

Irregular filling of Indistinctness be- Communicating hy-
subarachnoid tween dura, drocephalus with 
space; localized subarachnoid basal cisternal 
root thickening; ir- space, and enhancement 
regular cord sur- cord; enhance- and granulomas 
face ment of dura-ar-

achnoid com-
plex around 
cord 

patients. The findings consisted of active TB meningitis with basal 
cisternal enhancement (six), communicating hydrocephalus without 
cisternal enhancement (three), suprasellar calcification caused by old 
TB meningitis (one), and normal findings (one). Lumbar puncture had 
been performed in 11 patients with previous or coexisting intracranial 
meningitis, but none had a history of spinal surgery or intrathecal 
injection of drugs. Plain radiographs of the chest showed TB lesions 
in five patients. Myelography was performed with instillation of 7-8 
ml of metrizamide (Amipaque, Winthrop) in a 180 rngJml concentration 
or ioparnidol (Niopam 300, Bracco) in a 300 rngJml concentration 
through the lumbar route in 12 patients and through the cervical route 
in one patient, because of a dry tap on lumbar puncture. Spinal CT 
scans were obtained immediately after myelography in eight patients. 
The CT section was through the level of CSF block and included 
several centimeters above and below that level. The section thickness 
was 1 em. In five patients, MR images were obtained with a super
conducting system operating at 2.0 T.* With a rectangular surface 
coil, all images were produced by using multislice, multiecho, spin-

• Spec:trc>20000, Goldstar, Seoul, Korea. 
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echo (SE) sequences. After nonenhanced T1-weighted, 500/30 (TR/ 
TE), intermediate-weighted, 3000/30, and T2-weighted, 3000/80, 
images were obtained in the sagittal plane, Gd-DTPA- (0.1 mmol/kg 
body weight) enhanced T1-weighted images were obtained in the 
sagittal and axial planes. Slice thickness/gap was 3 mm/1 mm in the 
sagittal plane and 5 mm/1 mm in the axial plane. 

Results 

The clinical and radiologic features of the 13 patients are 
summarized in Table 1. 

The most common conventional myelographic finding was 
a block of the CSF, which was seen in 11 patients (complete 
block in six and incomplete block in five) (Figs. 1-3). The 
block was seen at the level of the conus medullaris in five, at 

A 8 

A 8 

T7 in two, at T9-T1 0 in three, and at T5 in one. The margin 
of the block appeared to have an irregular outline. The second 
common finding was the localized or diffuse irregularity or 
indistinctness of the thecal sac contour, which was seen in 
nine patients (Figs. 2 and 3). The third common finding was 
that of multiple nodular defects; this was observed in eight 
patients. There were two types of nodular defects: one type, 
multiple, fine, uniform-sized nodular defects as small as 1-2 
mm, was seen in four patients (Fig. 1); the other type, several 
coarse, nodular defects ranging in size from 3 to 10 mm, was 
seen in association with fine nodular defects in the other four 
patients (Figs. 3 and 4). The nodular defects were somewhat 
irregular and fuzzy in outline and were scattered throughout 
the entire lumbar level. The other conspicuous findings were 
nerve-root thickening (Figs. 1, 2, and 4) and vertical, bandlike 

Fig. 1.-Case 1. 
A, Conventional myelogram reveals complete 

block at lower thoracic level, multiple fine nodu
lar defects, and localized root thickening at up-
per lumbar level. • 

B, CT myelogram at conus level shows ap
parent pear-shaped cord caused by round mass 
tightly adhered to posterior surface of cord, sug
gesting tuberculoma, which was surgically con
firmed. 

Fig. 2.-Case 2. 
A, Conventional myleogram reveals complete 

block at level of conus medullaris, irregularity of 
thecal sac contour, root thickening, and irregular 
vertical bandlike defect. 

B, CT myelogram at lower thoracic level 
shows Irregular surface of spinal cord and irreg
ular filling of subarachnoid space. 
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D E F 
Fig. 3.-Case 9. 
A, Conventional myelogram shows complete block at T10 level, multiple fine and coarse nodular defects, a vertical bandlike defect, and irregularity of 

thecal sac margin. 
B, CT myelogram at T10-T11 level shows irregular filling of subarachnoid space. 
C, Nonenhanced sagittal SE 500/30 image reveals apparently diffuse enlargement of thoracic cord with no distinction between cord, subarachnoid 

space, and meninges. 
D and E, Gd·DTPA-enhanced sagittal SE 500/30 Images reveal segmental enhancement of cord at T4-T6 level, smaller focal nodular enhancement at 

posterior portion of dural sac at T9 and T11 levels, and plaquelike enhancement of meninges. 
F, Gd·DTPA-enhanced axial SE 500/30 image through TS level. Dura-arachnoid complex and spinal cord are densely enhanced, suggesting either 

infarction or tuberculous myelitis. 

defects (Figs. 2 and 3); these were demonstrated in seven 
and four patients, respectively. The root thickening was lo
calized in five patients. 

The CT myelogram showed an irregular or smooth nodular 
mass adherent to the dorsal surface of the spinal cord at or 
just above the block in four of eight patients; some cords 
appeared pear-shaped (Fig. 1 ). Thickening of the nerve roots 

was demonstrated at the upper lumbar levels in five patients. 
Irregular filling or partial obliteration of the subarachnoid space 
was found around the level of the block in six patients (Figs. 
2 and 3). In four patients, the spinal cord around the level of 
the block appeared to have an irregular surface (Fig. 2). 

Gd-DTPA-enhanced T1-weighted MR images revealed en
hancing nodules in the posterior portion of the thecal sac at 
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4 5 

the lower thoracic levels in two of five patients; in one, the 
enhancement was ringlike (Fig. 5). The diffuse or localized 
enhancement of the dura-arachnoid complex around the cord 
was seen in three patients (Figs. 3, 5, and 6). In one (case 9), 
there was segmental enhancement of the cord itself at the 
T 4-T6 level in association with diffuse swelling of the cord 
(FIQ. 3). On plain MR images, the spinal cord appeared to be 
indistinguishable from the subarachnoid space and the dura 
in four cases, and the dura-arachnoid-cord complex appeared 
to have an irregular outline in one case. 

Discussion 

There is unanimous agreement that spinal TB radiculomye
litis is a secondary TB lesion, although it may rarely occur 
primarily [6]. Wadia [1 0] suggested a classification based on 
the site of origin: (1) primary TB spinal radiculomyelitis, 
(2) radiculomyelitis secondary to TB basal meningitis, and 
(3) radiculomyelitis secondary to vertebral TB. In our series, 
85% (11 /13) of cases were secondary to intracranial TB 
meningitis and 8% (1 /13) were secondary to vertebral infec
tion. Secondary radiculomyelitis may appear during the acute 
stage of the primary lesion or in variable periods after the 
onset of disease [1, 8]. Kozlowski [8] described two cases of 
adhesive arachnoiditis developing 7 and 9 years after intra
cranial TB meningitis. In two patients in our series, spinal 
manifestations were seen after a lapse of 14 and 17 years 
(cases 3 and 11, respectively). 

Although the prevalence of the typical form of spinal arach-

Fig. 4.-Case 4. Conventional myelogram 
shows multiple coarse and fine nodular defects 
and localized root thickening. Nodular defects 
llo not appear round, but rather have an irregular 
and fuzzy outline. 

Fig. 5.-Case 10. Gd-DTPA-enhanced sagit
tal SE 500/30 image reveals multiple ringlike 
enhancing nodules suggesting tuberculomas in 
posterior portion of dural sac at T11-T12 level 
and plaquelike enhancement of dura-arachnoid 
complex. 

noiditis remains highest in the 30-50-year age group [3], 
spinal TB radiculomyelitis occurs almost exclusively in pa
tients less than 30 years old [6]. In our series 77% (1 0/13) 
were younger than 30 years old. Clinical features of spinal TB 
radiculomyelitis are varied and include paraplegia, quadriple
gia, pain, and other root symptoms, depending on the sites 
involved [1 , 2, 6-1 0]. In our series 77% of patients had 
paraparesis or paraplegia. 

In the early stage of spinal TB radiculomyelitis, whether the 
lesion is primary or secondary, the meninges of the cord may 
show a variable degree of congestion and inflammatory exu
date throughout their course. The spinal cord and nerve roots 
may be surrounded by gelatinous exudate and be edematous. 
The tuberculoma, or TB abscess, may be associated any
where within the thecal sac. It is usually closely adherent to 
the inner aspect of the dura mater and to the spinal cord into 
which it digs a crater, so that occasionally it is difficult to 
determine whether the intradural tuberculoma is extramedul
lary or intramedullary, emerging to the surface after having 
broken through the spinal cord [6, 8]. Arseni and Samitca [6] 
reported eight cases of intradural TB granulomas, three of 
which were intradural extramedullary and five intramedullary. 
In the chronic stage, the fibrin-covered roots stick to each 
other as well as to the thecal sac. Eventually, dense collage
nous adhesions are formed by proliferating fibrocytes during 
the repair process. 

All the radiologic features reflect the pathologic process 
described above. In our series, the spinal subarachnoid block 
on conventional myelography was believed to have been 
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Fig. 6.-Case 13. 
A and 8, Gd·DTPA-enhanced T1-weighted 1 

sagittal (A) and axial (B) SE 500/30 images show 
diffuse enhancement of dura-arachnoid complex 
around cord. 

A 

caused by tuberculomas, arachnoid adhesions, andfor cord 
swelling. The block of the CSF in TB radiculomyelitis has a 
distinct preference for the thoracic segment of the spine [6, 
8], as was seen in our series. The exact cause of the block 
could not be evaluated with conventional myelography alone. 
CT and MR imaging, however, delineated the intrathecal 
pathologic state more precisely, particularly at the level above 
the block, showing masses suggesting tuberculomas at or 
above the level of the block. Multiple fine or coarse nodular 
defects seen on conventional myelography may represent 
active tuberculomas or inactive scar tissue. The adhesive scar 
tissue appears to be more irregular in outline, but the differ
entiation between these two conditions may be possible only 
with IV contrast-enhanced CT or Gd-DTPA-enhanced MR 
imaging, which also demonstrated enhancement of the dura
arachnoid complex, indicating the presence of active menin
geal inflammation around the cord, as seen in Figures 3, 5, 
and 6. Gd-DTPA-enhanced MR imaging seems to be superior 
to IV contrast-enhanced CT because of direct sagittal imaging 
and more sensitive contrast enhancement. In addition, MR 
imaging has the capability of demonstrating other abnormali
ties of the spinal cord, such as edema, ischemia/infarct, 
inflammation, and multiple sclerosis [ 11 ]. In case 9 (Fig. 3), 
the edematous swelling and segmental enhancement of the 
cord suggesting infarction resulting from vasculitis or myelitis 
could hardly be expected to be seen on CT. However, plain 
MR imaging appears insensitive to the detection of active 
inflammation of the meninges and tuberculomas, like those 
in intracranial meningitis and meningeal carcinomatosis 
[12, 13]. 

The nerve-root thickening reflects either the edematous 
swelling during the acute stage or interroot adhesion in the 
chronic stage. Other findings such as vertical, bandlike de
fects; irregular margin of the thecal sac; irregular filling or 
partial obliteration of the subarachnoid space; and irregular 
cord outline are believed to be due to the presence of scar 

B 

tissue and adhesions between nerve roots, meninges, and 
the spinal cord surface. Most of these features are best 
demonstrated on the conventional myelogram. CT myelo
grams and MR images provided little additional information 
about a chronic adhesive process without active inflammation. 
The role of MR imaging in the evaluation of spinal TB radlcu
lomyelitis has not been determined as yet. Little experience 
with MR imaging in the study of nonspecific adhesive arach
noiditis has been reported [14-16]. Currently, conventional 
and CT myelography appear to be more sensitive in the 
detection of adhesive arachnoiditis [15], although Ross et al. 
[14] reported an excellent correlation between MR imaging 
and conventional and CT myelography in the study of non
specific lumbar arachnoiditis. This may also apply to the study 
of chronic adhesive TB arachnoiditis. In our series, chronic 
adhesive changes were not conspicuous on either plain or 
Gd-DTPA-enhanced MR imaging. 

The conventional myelographic appearances need to be 
differentiated from a number of other conditions, such as 
other kinds of radiculomyelitis or arachnoiditis, neurofibromas, 
hypertrophic interstitial polyneuritis, spinal arteriovenous mal
formation, and seeding from intracranial tumors and lepto
meningeal carcinomatosis, including lymphoma [17-22]. The 
greatest difficulty is the differentiation from leptomeningeal 
carcinomatosis. Leptomeningeal carcinomatosis can produce 
CSF block, multiple nodular defects, nerve-root thickening, 
andfor adhesion of nerve roots, characteristics shared by TB 
radiculomyelitis [18, 19]. However, in TB radiculomyelitis the 
nodular defects appear to have an irregular and fuzzy outline, 
the root thickening is more localized, and the adhesive vertical 
bandlike defects are frequently associated; in meningeal car
cinomatosis the nodular defects appear to have a discrete 
and sharp margin, the root thickening is more diffuse and 
uniform, and the adhesive vertical bandlike defects are not 
usually associated [18-22]. In practice, a combination of the 
above myelographic findings in young patients with anteced-
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ent or coexisting TB meningitis is virtually diagnostic of TB 
radiculomyelitis. Both CT myelography and Gd-DTPA-en
hanced MR imaging appear to be useful adjuncts to conven
tional myelography, especially in patients with spinal blocks 
on conventional myelography. 

In conclusion, conventional myelography remains the pri
mary radiologic method for diagnosing suspected spinal TB 
radiculomyelitis, particularly in patients with chronic adhesive 
changes. However, in patients suspected of having an active 
inflammatory process within the thecal sac or myelopathy, 
Gd-DTPA-enhanced MR imaging may be the optimal primary 
imaging technique, obviating invasive myelography. 
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