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Background: Tubercular infection of the brain and spine is relatively common in endemic regions of the world.
Central nervous system tuberculosis can have varied manifestations. The familiar imaging findings are hydrocephalus,
ring-enhancing tuberculomas, and meningeal enhancement, having a preference for basal regions. Myelitis is the
most common imaging manifestation of spine, with holocord involvement being a rare presentation, as seen in our

Case presentation: \We present a case of a pediatric patient undergoing treatment for a tubercular infection of the
brain. The patient developed acute onset quadriparesis, manifesting as holocord transverse myelitis on imaging. The
imaging findings in the brain manifested as basal meningeal enhancement and non-communicating hydrocephalus,
managed by shunt placement. As of the latest, the patient is on follow-up and has a stable disease course. Clinical
and laboratory investigations excluded other infectious and non-infectious causes of transverse myelitis, including

Conclusions: Longitudinally extensive transverse myelitis is a rare complication of tubercular myelitis seen as a long-
segment signal abnormality with swelling of the cord and corresponding post-contrast enhancement. Involvement of
the entire cord is rare, with a handful of cases reported in the literature.
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Background

Tuberculosis (TB) is the leading cause of death in the
adult population attributable to a single infectious agent
worldwide. It presents a challenging public health prob-
lem, especially in developing countries like India, with
one of the highest endemicity [1]. Central nervous sys-
tem (CNS) affection is seen in approximately 1% of these
cases, with spinal cord involvement even more unique
[2]. The commonly encountered manifestations of Cen-
tral nervous system tuberculosis (CNS-TB) include
tuberculous meningitis (95%), parenchymal tuberculoma,
cerebritis, frank abscess formation, and radiculomyeli-
tis. Other infrequent manifestations include calvarial
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tuberculosis, spinal arachnoiditis, and spinal cord infarc-
tion [3]. Intramedullary spinal tuberculosis is uncommon
and manifests as tuberculomas, radiculomyelitis, and
rarely as transverse myelitis.

Longitudinally extensive transverse myelitis (LETM) is
exceedingly rare, with only a few isolated cases reported
[4]. Longitudinally extensive transverse myelitis is char-
acterized by immune-mediated inflammation of the spi-
nal cord extending for three or more segments producing
marked neurological deficits [5]. This article highlights
this under-recognized entity with no documented preva-
lence. Prompt and accurate diagnosis is imperative since
it is potentially treatable and prevents adverse outcomes.

Case presentation

We present a case of a 4-year-old child diagnosed with
tubercular meningitis in October 2021 based on clinical
evaluation and laboratory tests, including cerebrospinal
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fluid (CSF) analysis. Antitubercular therapy was initiated
promptly with corticosteroids and pyridoxine support. A
ventriculoperitoneal shunt was placed to manage hydro-
cephalus. The compliance with medication was satisfac-
tory, and the patient was on outpatient follow-up.

Six months later, the patient presented to the emer-
gency with recurrent low-grade fever and acute onset
quadriparesis. At the time of presentation, the patient
was conscious, had a mild fever, generalized hypotonia
with a power of 0/5, and complete sensorimotor loss,
including bladder and bowel control.

There were no clinical signs of cerebellar or cranial
nerve involvement. No recent history of vaccination was
present. The patient was admitted and further worked
up.

Apart from raised erythrocyte sedimentation rate rest
of the findings were unremarkable. The fever and auto-
immune profile were negative, including oligoclonal
bands and antibodies to aquaporin-4. Nerve Conduction
Study demonstrated decreased compound muscle action
potentials in the major upper and lower limb nerve dis-
tribution with average F wave latencies bilaterally.

Contrast Enhanced Magnetic Resonance Imaging (CE-
MRI) of the brain revealed communicating hydrocepha-
lus with enhancing exudates in the peripontine cistern
and on the surface of the cerebellum (Fig. 1).

Contrast Enhanced Magnetic Resonance Imaging of
the spine in the same sitting revealed intramedullary
T1 hypointense and T2 hyperintense signal abnormal-
ity involving more than two-thirds cross-section area
of the cord. There were corresponding areas of cord
enhancement manifesting as patchy enhancement in
cord substance and surface enhancement of the entire
cord, extending beyond conus medullaris as enhance-
ment and clumping of cauda equina nerve roots (Figs. 2
and 3). Central canal exudates and syrinx were seen in
the upper cord, with prominent thecal sac space enhanc-
ing septae in the lumbosacral region as ancillary features
(Fig. 4). Based on the imaging findings, diagnosis of lon-
gitudinally extensive transverse myelitis was proposed
with brain imaging conforming to pre-existing tubercular
etiology.

The patient was treated with intravenous steroids and
immunoglobulins, with a modified antitubercular regime.
After five days, the patient showed significant improve-
ment, with a return of the power of 2/5 in all four limbs.
After one month, the patient was discharged once regu-
lar feeding was re-established. The patient was advised to
revisit on an outpatient basis and to promptly contact the
treating physician or present to the emergency depart-
ment in case of any sudden deterioration in limb func-
tion/consciousness or adverse effect of medications.
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Discussion

Imaging intracranial and spinal tuberculosis features
are nonspecific and often challenging, making diagnos-
ing tuberculous myelitis difficult even in TB-endemic
regions. The term ‘tuberculous radiculomyelitis’ (TBRM),
coined by Dastur and Wadia [6], includes spinal cord
complications of TB myelitis, such as arachnoiditis or
spinal granulomas. They described the findings as a
comparison between operative findings and histopathol-
ogy. The changes were seen as dense exudates with thick
septae adherent to the spinal cord. Areas of cord hemor-
rhage with associated arterial thrombosis were also seen.
Tuberculomas were seen as well-defined circular struc-
tures. The histopathological manifestation was the pres-
ence of tuberculomas with surrounding reactive giant
cells, lymphocytes, and plasma cells, as well as exudates
containing microcysts. The earliest description of spinal
tuberculosis was given in 1988 by Rhoton et al. [7].

Fever, weight loss, and generalized weakness commonly
present constitutional symptoms [8]. Pain or tenderness
in the spine is usually not present [9]. CNS involvement
can manifest as altered sensorium or vomiting, with asso-
ciated hydrocephalus being a partial contributor for latter
[9]. Depending on the segment cord involved, upper and
lower limbs mixed motor and sensory involvement mani-
fest as mono, para, quadriplegia, or paresis. Similar seg-
mental involvement was seen in the case of radiculopathy
[10]. Bladder and bowel involvement usually occurs late
in the disease [8, 9].

CSF examination findings may include high protein,
lymphocytic pleocytosis, and culture infrequently favora-
ble for acid-fast bacilli [8—10].

The commonly encountered imaging manifesta-
tion in a series of 15 cases included cord expansion, T1
hypointense, and T2 hyperintense intramedullary sig-
nal abnormality with or without heterogeneous or ring
enhancement pattern attributable to the presence of a
necrotic component in the latter [8—10]. Similar T1 and
T2 signal changes showing no appreciable enhancement
with relatively well-defined margins are attributed to
changes in syrinx [10]. The thoracic cord is the most fre-
quently affected segment.

Another review citing ten cases of TB myelitis con-
firmed similar T1 and T2 signal abnormalities, with cer-
vical and thoracic cord segments frequently involved. In
addition, cord expansion and enhancement features were
also seen, consistent with our case. There may be cases
showing T2 hypointense signal abnormality, explained
by caseous necrosis as opposed to T2 hyperintensity of
edema. A study also proposed cavitation as a marker for
a worse prognosis, with another study stating incomplete
recovery in cases of syrinx formation [9].
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Fig. 1 Axial T1 (@), T2 (b), and FLAIR (c) images show dilatation of lateral and third ventricles (asterisk). Axial postcontrast FLAIR sequences (d, e)
show enhancing exudates in basal cisterns over the surface of the brainstem and cerebellum (arrows)

Tuberculous radiculomyelitis manifests as thick inflam-
matory exudates within subarachnoid space and granu-
loma formation in or on the surface of the spinal cord.
This granuloma eventually ruptures into subarachnoid
space and incites an exudative inflammatory response.
With time, the tenacious exudates organize themselves
to produce adhesions between dura and cord, indis-
tinct cord outline, and formation of CSF loculations

[11]. Adhesive Arachnoiditis manifests on imaging as
an empty thecal sac sign with a T2 hyperintense signal
of CSF occupying a large cross-section area of thecal sac
due to clumping of nerve roots centrally or peripher-
ally with or without associated tethering [10]. Abnormal
postcontrast enhancement of nerve roots is almost always
seen, as in our case. Obliterative endarteritis eventually
leads to ischemia, myelomalacia, and syrinx formation
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Fig. 2 Sagittal T1 (@), T2 (b), and T1 post-contrast (c) images show long segment T1 hypointense and T2 hyperintense signal abnormality in
cervicothoracic cord extending from cervicomedullary junction inferiorly (asterisk). There is a corresponding patchy postcontrast enhancement
(arrows)

of long cord segments [12]. The same cord changes are
also observed in our case, portraying the chronic nature
of the ailment. The decrease in the postcontrast enhance-
ment of spinal meninges post-treatment indicates treat-
ment response [11]. There can be associated changes of
vertebral changes in the form of altered marrow signal,
discal or paradiscal abscess formation, vertebral collapse,
or paraspinal collections.

A case report of LETM encountered in the past empha-
sized poor penetration of antitubercular medication into
CSF post-subsidence of the inflammatory response [13].
In our case, the probable mechanism of LETM was an
immune-mediated inflammatory response to degraded
tubercular proteins exacerbated by antitubercular drugs
[14]. Another possibility can be a delayed-type hypersen-
sitivity reaction to tubercular proteins [15].

Our patient developed LETM despite good adherence
to antitubercular treatment. It may be related to the para-
doxical response of antitubercular therapy, characterized
by clinical worsening or the appearance of new lesions on
imaging following a period of initial significant clinical
response [16]. Interestingly, despite this pseudoprogres-
sion, Dynamic Contrast-Enhanced Magnetic Resonance

Imaging (DCE-MRI) trans (permeability) and v, (leakage)
values representing blood—brain barrier (BBB) dynamics
confirmed therapeutic response to medication [15, 16].
Neuromyelitis optica spectrum disorder (NMOSD) is
the most common cause of LETM, although less spe-
cific for the pediatric age group, seen as the second
most common manifestation after optic neuritis. LETM
can be coexistent with tuberculosis, with myelin essen-
tial protein being postulated common antigen as tuber-
cular exposed lymphocytes showed a propensity to
affect myelin [15]. Studies have shown clinical improve-
ment after administering antitubercular treatment in
NMOSD cases, establishing an association between
the two [17, 18]. NMOSD lesional morphology corre-
sponds to T2 high signal/bright spotty lesions, corre-
sponding T1 low signal abnormality, and characteristic
lenticular enhancing morphology on the sagittal plane.
The cervical cord central gray matter is the site of pre-
dilection with invariable involvement of area postrema
[19, 20]. The involvement of the dorsolumbar cord was
a rare occurrence, as stated in one study [21]. One of
the critical considerations when diagnosing NMOSD is
the timing of acquiring a scan, as brain lesions are often
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Fig. 3 Sagittal T1 (@), T2 (b), and T1 post-contrast (c) sequences show long segment T1 hypointense and T2 hyperintense signal abnormality in the
thoracolumbar cord (asterisk). The corresponding patchy postcontrast enhancement extends inferiorly into the thecal sac (arrows)

forerunners of spinal abnormality, and a follow-up scan
invariably reveals new onset spinal lesions [20, 21].

Although, in our case, the diagnosis of LETM was
based on combined clinical, laboratory, and imaging
inputs, it is sometimes difficult to reach a unifying diag-
nosis. A broad differential category must be considered,
such as infective, inflammatory disorders, demyelinating
disease, autoimmune and paraneoplastic etiology. The
mainstay of treatment is antitubercular therapy and cor-
ticosteroids to combat inflammatory response and sup-
portive care.

Conclusions

Tubercular infection of the central nervous system com-
monly involves the brain, with spinal cord involvement
secondary affliction. Myelitis involving the entire cord is a
rare manifestation of cord involvement, with a handful of
cases reported in the literature. The present case empha-
sizes prompt diagnosis and early treatment to avoid
catastrophic sequelae like LETM. Henceforth whenever
a case of central nervous system tuberculosis is encoun-
tered, a high index of suspicion is to be reserved for cord
involvement to prevent associated morbidity.
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Fig. 4 Axial postcontrast T1 images (a—d) of the thoracolumbar spine show enhancing soft tissue thickening (arrow) with septae and
non-enhancing areas (asterisk) representing adhesive arachnoiditis with loculated CSF
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