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Abstract
Rationale: Spinal intramedullary tuberculoma (IMTB) is a rare disease that accounts for 1 to 2/100,000 patients with tuberculosis.
We presented a case with pulmonary tuberculosis and concurrent IMTB at C3 to C5 level and reviewed the recent case series and
discussed the diagnosis, treatment, and outcome.

Patientconcerns:A 33-year-old male had concurrent pulmonary TB and IMTB at the C3 to C5 level. He had quadriplegia (muscle
power 0 at 4 limbs) and sensory loss below C5 level. He also had incontinence, anal tone loss, and paradoxical respiratory pattern.

Diagnosis: Spinal magnetic resonance imaging (MRI) showed a 25 11mm intramedullary lesion at C3/C4 level. Under the
impression of IMTB, he underwent surgery.

Intervention: We performed C3 to C5 laminectomy and en bloc removal of the tumor. The patient kept receiving anti-TB
medications after the surgery.

Outcome: His 4 limbs muscle power had improved but could not be liberated from the endotracheal tube, so tracheostomy was
performed. Muscle power gradually increased to 3 points in his upper limbs and to 2 points in his lower limbs. Sensation in his 4 limbs
gradually improved as well.

Lessons: IMTB is a rare disease that should be treated with a combination of medication and surgery. For patients with prominent
spinal cord compression and neurological symptoms, early operation to remove the tumor is necessary.

Abbreviations: HIV = human immunodeficiency virus, IMTB = intramedullary tuberculoma, MRI =magnetic resonance imaging,
TB = pulmonary tuberculosis.
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1. Introduction

Pulmonary tuberculosis (TB) involving the spine is not uncom-
mon. However, spinal intramedullary tuberculoma (IMTB) is a
rare disease first reported in 1956.[1] The prevalence of IMTB has
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been reported as 1 to 2/100,000 patients with tuberculosis.
We report the case of a patient who had pulmonary TB and
developed IMTB during his treatment course. We present the
images, intraoperative video, pathology, and treatment in this
article. We will review the literature and focus on discussing the
diagnosis, treatment, and outcomes.
2. Case report

The patient was a 33-year-old man with alcoholic liver cirrhosis
and pulmonary TB. He was under anti-TB medications. He
suffered from progressive bilateral lower limb numbness and
weakness for 3 months. He visited a nearby hospital, where
spinal x-ray and computed tomography were conducted.
However, due to the lack of positive findings, he was transferred
to our hospital.
At our hospital, physical examinations showed quadriplegia

(muscle power 0 in all 4 limbs) and sensory loss below the C5
level. He also had incontinence, anal tone loss, and a paradoxical
respiratory pattern. Spinal magnetic resonance imaging (MRI)
showed a 25 � 11mm intramedullary lesion at the C3/C4 level
(Fig. 1). The lesion exhibited T2WI hyperintensity, with T2WI
hypointensity at the center. Contrast-enhanced T1WI showed a
ring-enhanced target sign (Fig. 1). The lesion was also
accompanied by syringomyelia (Fig. 1).
Under the impression of IMTB, laminectomy removal of the

tuberculoma was performed. We performed C3 to C5 laminec-
tomy and then opened the dura and pia to enucleate the
tuberculoma (Supplemental Video 1, http://links.lww.com/MD/

http://links.lww.com/MD/C3
mailto:B8801006@gmail.com/b9402097@gmail.com
http://dx.doi.org/10.1097/MD.0000000000008673


Figure 2. The postoperative image shows C3–C5 laminectomy and lateral
mass screws.

Figure 1. Magnetic resonance imaging (MRI) of the patient: (A) T1WI shows spinal cord swelling. (B) T2WI shows hyperintense lesion at C3 and C4 levels. (C)
Contrast-enhanced T1WI shows typical target sign. (D) Axial view of the contrast-enhanced T1WI shows intramedullary lesion.
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C3). Placement of C3 to C5 lateral mass screws was performed
for cervical spinal stability (Fig. 2). The patient gradually
recovered and was admitted to the neurosurgical intensive care
unit for postoperative care.
The patient had received steroid before and after the operation

(betamethasone 4mgQ8H for 14 days, then Q12H for 2 days, and
Q1H for 2 days before discontinuation). Muscle power gradually
increased to 3 points in his upper limbs and to 2 points in his lower
limbs.Sensation inhis 4 limbs gradually improvedaswell.However,
he could not be removed from the ventilator due to pulmonary TB;
therefore, tracheostomy was arranged 7 days after the operation.
The final pathology showed granulomatous inflammation with
caseous necrosis, compatible with tuberculosis (Fig. 3). He was
scheduled for 18 months of anti-TB medication treatment.

3. Discussion

There are different opinions on whether IMTB is associated with
pulmonary TB.[5,7–9] Some studies have reported concurrent
intracranial TB or Pott spine.[2,5,10,11] The thoracic segment is the
most common site of IMTB and hematogenous spread is believed
to be the main cause of IMTB.[6,11,12] Living in an endemic area
or with immunosuppression (due to infection with human
immunodeficiency virus [HIV]) have been associated with the
disease.[4,13] HIV tests were negative for our patient, but he had
chronic liver cirrhosis, which may be a risk factor for the disease.
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Figure 3. The specimen and the pathology: (A) A 2�2 nodule with central necrosis. (B) The postoperative pathologic results demonstrate centrozonal necrosis,
epithelioid histiocytes, and lymphoid hyperplasia.
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IMTB presents with symptoms of sensory loss, muscle
weakness, and autonomic function loss depending on the spinal
level involved. MRI is the optimal tool for evaluation and
diagnosis. Because IMTB may be accompanied by intracranial
TB, brain MRI should also be performed.[11] On MRI, IMTB
presents different characteristics in different phases.[12,14] In the
early phase, lesions appear homogenous and hyperintense to
isointense in T1WI and T2WI images. However, in the late phase,
due to caseous necrosis formation in the center of the
tuberculoma, they become hypointense in the center in T2WI
images. The different signal intensity in the late phase of T2WI is
called the “target sign.”[12,14] Contrast-enhanced MRI images
show rim enhancement. Other differential diagnosis that should
be taken into consideration include tumor, fungal infections, and
lymphoma.[15]

Anti-TB medication including isoniazid, rifampicin, ethambu-
tol, and pyrazinamide for 18 months is necessary (isoniazid,
rifampicin, ethambutol, and pyrazinamide for 6 months,
followed by isoniazid and rifampicin for the next 12 months).[5]

A few patients have been reported to be cured by medication
alone.[5,8,11,16] However, most of the reported patients under-
went surgery. The purpose of surgery is to decompress the spinal
cord and to achieve neurological improvement.[6,16,17] Hence,
delayed surgery might be associated with worse outcomes.[4]

There is no solid evidence on whether steroids should be
administered and how many doses should be prescribed to treat
IMTB. Many of the previous reports stated that short-term
steroid treatment was prescribed for the patients.[4,5,10,11,16,18]

We used steroids for our patient (betamethasone 4mgQ8H) for 2
weeks and then gradually tapered the dosage. We believe the
steroid was helpful for reducing spinal cord edema as well as
traction damage during the surgery.
There are a few articles discussing the surgical procedure. The

tuberculoma was enucleated in most of the previous cases, with
the aim of preventing the bacteria from spreading if the abscess
ruptures during the surgery. However, manipulation of the spinal
canal when enucleating the tuberculoma is inevitable and may
result in neurological damage, particularly because the spinal
cord usually swells in IMTB. Ju et al suggested that anti-TB
3

medications should be prescribed for at least 3 weeks before
surgery to prevent the TB bacteria from spreading during
surgery.[19] In our case, the patient had received 4 months of anti-
TB medications and we enucleated the tumor without rupture.
The pathological and abscess culture results showed that there
were no TB bacteria. Therefore, in our opinion, if the
tuberculoma is so large that aggressive manipulation of the
spinal cord is inevitable during en bloc removal, it might be safer
to drain the abscess first and remove the tuberculoma piece by
piece if the patient had received anti-TB medications for a
sufficient length of time.
4. Conclusion

IMTB is a rare disease that should be treated with a combination
of medication and surgery. For patients with prominent spinal
cord compression and neurological symptoms, early operation to
remove the tumor is necessary.
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