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Spinal epidural tuberculoma with osseous involvement: illustrative case
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BACKGROUND A tuberculosis infection of the central nervous system can present as a localized, intraspinal tuberculoma. These lesions may cause
spinal cord compression requiring early identification and surgical decompression to limit deleterious neurological sequelae.

OBSERVATIONS A 28-year-old female with a history of opioid use disorder presented with low-back pain in the setting of trauma with progressive
bilateral lower extremity radiculopathy and paraparesis. T1- and T2-weighted magnetic resonance imaging sequences of the spine demonstrated a
heterogeneously hyperintense extra-axial epidural mass at T11 with mass effect. Biopsy of the lesion revealed benign soft tissue with necrosis and
caseating granulomatous inflammation consistent with tuberculoma. The patient underwent laminectomy and debulking of mass for decompression and
was subsequently began antitubercular treatment with good neurological outcome.

LESSONS To the best of the authors’” knowledge, there are only a handful of microbiologically and radiographically confirmed cases of spinal epidural
tuberculoma in English literature. These lesions are rare and difficult to clinically and radiographically characterize in the absence of systemic
pulmonary TB symptoms. Tuberculoma is an important differential for a spinal epidural mass, particularly because resection with systemic

antitubercular treatment results in symptom resolution.

https://thejns.org/doi/abs/10.3171/CASE22376
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Central nervous system (CNS) infection is an extremely destructive
manifestation of Mycobacterium tuberculosis (TB). Although approxi-
mately 5%—10% of all patients with extrapulmonary TB have CNS in-
volvement, CNS involvement comprises only 1% of all TB cases; of
those cases, TB of the spine makes up roughly 2%."* A TB infection
of the CNS can present in either a diffuse (e.g., basal exudative lepto-
meningitis) or localized form (e.g., tuberculoma, abscess, or cerebriis).>

Tuberculomas are conglomerate space-occupying lesions with ca-
seous foci within the CNS that develop from deep-seated tubercles;
they result from the containment of inflammation acquired during a
recent or remote period of bacilemia.>* They are more commonly
encountered in developing countries, particularly in children. In the
United States, they are seen most frequently in the setting of AIDS.?

There is variability in presentation of CNS tuberculomas depend-
ing on the location of the lesion.? Cerebral tuberculomas can often
be epileptogenic. Intracranial rupture of these infectious lesions can
cause fulminant ventriculitis, meningitis, arachnoiditis. In the spine,

tuberculomas may cause spinal cord compression and cerebrospi-
nal fluid block. The most common presentation of spinal tubercu-
loma often involves progressive paraplegia, sensory deficits, and
bowel and bladder dysfunction.®

In patients with either intradural tuberculoma, surgical excision
frequently resulted in substantial improvement of spinal cord com-
pression and associated symptoms.® Unfortunately, there are little
data on the success of surgery in those presenting with symptoms
of radiculopathy and myelopathy due to spinal epidural tuberculo-
mas. This is primarily due to the fact that spinal epidural tuberculo-
mas are rare; to the best of our knowledge, there have been only
eight cases radiographically and microbiologically confirmed in the
English-language literature.

lllustrative Case
A 28-year-old female smoker with a past medical history signifi-
cant for bipolar | disorder and opioid use disorder presented to the

ABBREVIATIONS CNS = central nervous system; CRP = C-reactive protein; CT = computed tomography; MRl = magnetic resonance imaging; SARS-CoV-2 = severe

acute respiratory syndrome coronavirus 2; TB = Mycobacterium tuberculosis.
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emergency department with right lower back pain of 1-month dura-
tion, achy in quality, after falling down steps. The pain was exacer-
bated by movement and palpation but did not impair ambulation.
The patient reported suprapubic pain and foul smelling, dark urine;
a subsequent urinalysis was positive for nitrites. The patient denied
intravenous drug use, fevers, shortness of breath, nausea, and
vomiting. She eloped prior to complete assessment. Three weeks
later, the patient presented to the emergency department with bilat-
eral lumbar spine pain that radiated to the lower extremities. She
had difficulty producing urine for a urinalysis. Routine laboratory
examination was only remarkable for a mildly elevated C-reactive
protein (CRP): 0.6. The had patient eloped prior to imaging. After
3 more weeks, the patient returned to the emergency department
with progressive ambulatory difficulty and centralized sharp midback
pain that radiated bilaterally to the lower extremities. She reported
weakness and numbness extending from the abdomen to the bilat-
eral lower extremities, although slightly more prominent in the left
lower extremity. She also reported perineal numbness and urinary
and fecal hesitancy. The physical examination was remarkable for
vertebral tenderness of the thoracic spine, diminished sensation to
light touch and pain below T11 bilaterally, hyperactive patellar deep

=)

tendon reflexes bilaterally, sustained ankle clonus bilaterally, al-
though more pronounced on the left, and mildly decreased rectal
tone. Motor strength and tone were normal in all extremities. CRP
was elevated at 0.9. Magnetic resonance imaging (MRI) of the
spine demonstrated a 2.5 x 3.1 x 3.6 ¢cm contrast-enhancing ex-
tradural mass at T11 causing significant spinal cord compression.
There was involvement of the right-sided neural foramen with exten-
sion into the T10 and T11 neural foramen causing severe neurofor-
aminal stenosis (Fig. 1). Computed tomography (CT) of the thoracic
spine without contrast revealed osseous destruction of the right
posterior elements of T11, including the pedicle, transverse process,
and lamina (Fig. 1); no dominant pulmonary nodules or masses
were observed, although mediastinal lymphadenopathy was pre-
sent. The radiographic differential diagnosis included epidural ab-
scess, hematoma, and metastatic tumor. The patient was admitted
for biopsy of the lesion, which revealed benign soft tissue with ne-
crosis and caseating granulomatous inflammation consistent with
TB. Acid-fast bacilli culture, Ziehl-Neelsen stain, and auramine-rho-
damine stain were positive for mycobacterial bacilli. At that time,
her purified protein derivative was positive, but her QuantiFERON
testing was negative. On day 8 of hospitalization, the patient

FIG. 1. A: Sagittal CT of the thoracic spine demonstrating bony destructive changes at T10-11 (white arrow).
B: Sagittal T1-weighted MRI sequence demonstrating a large heterogeneous mass in the right dorsal epidu-
ral space with central areas of nonenhancement (red arrow). C: Sagittal T2-weighted MRI sequence demon-
strating heterogeneous, isotense, and hyperintense signal with severe compression of the thecal sac
extending from the T10 level to the T11 level with flattening of the spinal cord (red arrow) and subtle in-
creased T2 intramedullary signal abnormality at these levels.

2| J Neurosurg Case Lessons | Vol 5 | Issue 11 | March 13, 2023



underwent T9-11 decompressive laminectomy and debridement, fol-
lowed by T9-12 pedicle screw fixation and fusion. Surgical pathology
confirmed the presence of mycobacterial infection (Fig. 2). On day 12
of hospitalization, the patient was ambulating independently with a
thoracic-lumbar-sacral orthosis brace with resolution of her paresthe-
sia. Antitubercular treatment was initiated with a plan to discharge to
acute rehabilitation. At a follow-up appointment 18 days later, she re-
ported significant improvement in her presenting symptoms.

Discussion

Observations

The spectrum of clinical and radiographic presentations of spinal
epidural tuberculomas varies widely and is largely dependent upon
the lesion location and disease progression. Griffiths et al.” devel-
oped a classification system for tuberculoma characterization based
on pathophysiology of the neurological deficit and anatomical loca-
tion; per this system, the patient possessed a type 1 tuberculoma,
which specifies vertebral involvement leading to cord compression
with abscess, granulation tissue, or extension into bone. Type 1 is
most likely to lead to paraplegia, which was exhibited by this pa-
tient.” Some investigators suggest that spinal trauma may induce
hematogenous seeding of the primary infection, resulting in a local-
ized infection that develops in the absence of pulmonary findings.2
This patient sustained a fall down a flight of stairs 1 month prior to
her initial presentation; this spinal injury may have created a point
of entry for tuberculosis into the epidural space, resulting in a local-
ized infection without pulmonary findings.

Systemic symptoms that are commonly associated with infection,
such as fever, may present late in the disease courses; the lack of
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systemic symptoms makes the diagnosis of spinal epidural tubercu-
loma less apparent early on, such that it can be prematurely excluded
from the differential. Tuberculomas have a tendency to be radiograph-
ically ambiguous. Classically, these lesions are described as hypoin-
tense lesions in MRI on T19; however, subsequent research has
demonstrated that the intensity of the lesion changes relative to the
disease stage: isointense in early-stage disease and hypo- or hyperin-
tense in late-stage disease.’® Based on this observation, the patient's
tuberculoma would have been classified as later stage; however, be-
cause she did not display systemic signs of infection, her clinical pre-
sentation may have been classified as earlier stage infection. This
discrepancy highlights the ambiguity surrounding tuberculoma charac-
terization, so it is critical that it remains on the differential for epidural
mass until both clinical and radiographic evidence are evaluated. Ulti-
mately, the diagnosis must be confirmed with a tissue sample.

Although radiographic and clinical evidence certainly facilitate
the diagnostic process, social history can too, and, for this reason,
it should not be overlooked. The patient possessed several high-
risk factors for TB: noninjection drug use and membership in a med-
ically underserved, low-income population.” Interestingly, a 9.4% in-
crease in TB incidence was reported during 2021," possibly due to
delayed healthcare-seeking behavior and interruptions in healthcare ac-
cess related to the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) pandemic. As this presentation occurred during the
SARS-CoV-2 pandemic, we speculate that the large-scale immunosup-
pression of the surrounding population,” may have facilitated the
transmission of TB in this patient. The occurrence of this rare condition
in the setting of an unprecedented pandemic further highlights the
uniqueness of this presentation.

FIG. 2. A: Hematoxylin and eosin (H&E) staining of the lesion revealed Langhans giant cells (original magnifi-
cation x20). B: Langhans giant cell (H&E, original magnification x40). C: Chronic lymphoplasmacytic in-
flammatory infiltrate with centrally giant cell (original magnification x40). D: Epithelioid granuloma, touch

imprint (Diff-Quik stain, original magnification x20).
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Lessons

To the best of our knowledge, we discuss the ninth microbiologically
and radiographically confirmed in all of the English-language litera-
ture." The spectrum of clinical and radiographic presentations of spinal
epidural tuberculomas varies widely and is largely dependent upon the
lesion location and disease progression. Given the radiographic find-
ings, the differential diagnosis included epidural abscess, hematoma,
and metastatic tumor. Because spinal epidural tuberculomas are diffi-
cult to characterize radiographically and can present in the absence of
systemic symptoms,’® we encourage physicians to include this condi-
tion in the differential for a spinal epidural mass. This case highlights
the importance of social history to the diagnostic process. Furthermore,
this case demonstrates that timely pathological diagnosis and surgical
decompression is essential in the management of spinal tuberculoma.
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