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INTRODUCTION

Tuberculosis (TB) is one of the oldest infections on re-
cord. In recent years, it has been possible to trace its 
existence to approximately 150 million years by molec-
ular tests. As for spinal tuberculosis, it has coexisted 
with man since its first records; lesions were reported in 
Egyptian mummies and the pre-Columbian era1.

TB continues to be a public health challenge and an 
important cause of morbidity and mortality since, in 
some countries, it is still considered an endemic pathol-
ogy2. Furthermore, its prevalence varies according to 
the specific geographical area. In 2015, 10.4 million new 
tuberculosis cases were registered worldwide, with 11% 

occurring in HIV-positive patients, and 1.8 million peo-
ple died from the disease3. In the United States, it was 
present in 2.96 cases per 100,000 inhabitants4. Accord-
ing to statistics from the National Institute of Health 
(INS) of Colombia, during the year 2018, 13,032 new 
cases were reported, representing an incidence of 26.9 
cases per 100,000 inhabitants for all forms of tubercu-
losis, translated into a mortality of 2 cases per 100,0005.

Musculoskeletal TB has an underlying pulmonary 
or lymphatic disease, either active or quiescent. Spinal 
tuberculosis (STB), or Pott’s disease, is a relatively fre-
quent form of extrapulmonary involvement, represent-
ing 50% of bone tuberculosis, the latter being 1-2% of 
extrapulmonary tuberculosis6. It is characterized by 
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adjustment should be made for the treatment of spinal 
MDR-TB. Quinolones are well absorbed into bone tis-
sue24 and other drugs, such as Linezolid25 or Clofazi-
mine26, may have a relatively favorable profile of ab-
sorption due to their wide volume of distribution and 
their penetration in bone and bone marrow.

Also, there are no clinical trials evaluating the effica-
cy of the new anti-tuberculous drugs for the treatment of 
spinal tuberculosis. However, its use could be beneficial 
in these cases of tubercular infections, as suggested by 
a recent case report27. More studies are required to eval-
uate the efficacy of the new antituberculosis drugs27,28.

The objective of this study is to report clinical and 
surgical management of a patient with spinal tuberculo-
sis (STB) due to multidrug-resistant bacilli in a tertiary 
care pediatric hospital.

CASE REPORT

An 8-year-old female patient who had 6-month history 
of symptoms consisting of a granulomatous lesion with 
a fistula in the middle region of the back (Figure 1), 
associated with decreased strength in the lower limbs, 
loss of sphincter control, and subjective progression of 
spinal deformity. She was from an indigenous commu-
nity with previous diagnosis of STB and had history of 
house cohabitants with pulmonary TB with no medical 
follow-up nor administration of anti-tubercular treat-
ment (Isoniazid, Rifampicin, Ethambutol and Pyrazin-
amide). During the initial diagnosis, biological samples 
were sent to the National Institute of Health; however, 
due to sample contamination, it was not possible to per-
form typification and sensitivity.

Initially, ELISA test of HIV, surface antigen for Hep-
atitis B, IgG and IgM for Brucella sp, flow cytometry 
for lymphocytes, complement study of immunoglobu-
lins, and 1, 2, 3 Dihydrorhodamine were performed, and 
all the results were negative. Due to clinical history and 
origin from a highly endemic region, a Mantoux test 
was not requested. Regarding the diagnostic images, a 
Magnetic Resonance Imaging (MRI) of the spine was 

an insidious clinic presentation, characterized by pre-
dominantly nocturnal fever, weight loss, and back pain, 
which often delay diagnosis7 and subsequently contrib-
ute to the morbidity and mortality of the pathology. 
However, since early diagnosis allows rapid therapeutic 
intervention, it positively impacts the prevention of pos-
sible complications8.

TB treatment involves regular anti-tubercular med-
ications, and surgical procedures may be required to 
eliminate collections and perform correction of residual 
deformities due to alteration of the spinal anatomy, es-
pecially in severe kyphosis, which requires spinal de-
compression9.

Multidrug-resistant tuberculosis (MDR-TB) is de-
fined as an infection by a strain in which the bacillus 
is resistant to Isoniazid and Rifampicin, and the suffix 
XDR (Extremely Resistant) is added when additional 
resistance to injectable drugs and quinolones is pres-
ent10. MDR-TB is considered to be one of the main ob-
stacles to eliminating the disease11. Up to 2,040 cases of 
STB per year have been reported7, mainly in the adult 
population. Patients have less effective options and of-
ten have poor outcomes12 despite the lengthy treatment 
time involved, since XDR-TB is resistant to the most 
effective drugs for treatment. 

There are multiple opinions13 regarding the duration 
of the treatment for spinal tuberculosis caused by MDR-
TB; therefore, there is no consensus well stablished. 
This is caused by factors such as antibiotic multiresis-
tant mycobacteria, anatomic location preventing phar-
macologic availability, and insufficient data about the 
pharmacological security in pediatric population14. 

Center for Disease Control and Prevention (CDC) 
guidelines recommend a two-phase treatment for MDR-
TB; the first phase comprehends a period of 5-7 months 
of treatment with 5 drugs and continuing with the sec-
ond phase of 15-21 months of 4 drugs after a negative test 
for cases of MDR-TB15. CDC guidelines have a similar 
approach to the one proposed by the World Health Orga-
nization (WHO)14, but the WHO has an individualized 
duration treatment according to the clinical and radio-
logical patient’s status. Therefore, it can be concluded 
that the treatment should be prolonged until a minimum 
duration of 18 months16-18. However, some studies19 have 
obtained similar results with a shorter treatment. 

Failure of an antituberculosis regimen with sec-
ond-line drugs (one injectable + one fluoroquinolone) 
and close contact with an individual with documented 
XDR-TB or who has been failing with a scheme of sec-
ond-line drugs, are two risk factors strongly associated 
with XDR-TB20.

Medical literature has a broad description of firts 
line antituberculosis drug’s bone tissue penetration and 
other pharmacocinetic parameters21 but few data about 
the second line treatment, in particular about the new 
anti-tuberculous drugs. Bone tissue has intrinsic desad-
vantages regarding biodisponibility of the drug due to 
its poor vascularization22. 

There are no publications that evaluate the penetra-
tion of Bedaquiline or Delamanid into bone, although 
one study by Alghamdi et al23 suggests that a weight 

Figure 1. There is evidence of a granulomatous lesion associated 
with a fistula in the dorsal region of the back.
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ered to be a case of pre-XDR tuberculosis and therapy 
with Isoniazid and Rifampicin was discontinued. The 
case was treated as difficult-to-manage tuberculosis, 
where the antituberculosis treatment was readjusted 
with Moxifloxacin, Cycloserine, Ethionamide, Pyrazin-
amide, Ethambutol, and Isoniazid.

The scheme with the six drugs was proposed for 6 
months as an “intensive phase”, to then continue with 
a “maintenance phase” of 18 months with all drugs, 
except Isoniazid. The sensitivity studies for the antitu-
berculosis medication of the samples taken during the 
readmission to the institution were processed again at 
the INS.

The result for the soft tissue sample (not bone) was 
positive for Mycobacterium tuberculosis resistant to 
Isoniazid, Rifampicin, and Pyrazinamide, while main-
taining sensitivity to Quinolones, injectable drugs, and 
Ethambutol. Therefore, with these new findings, it was 
decided to continue the same established management 
scheme despite the resistance to Pyrazinamide of said 
isolation in soft tissue during the two phases of treat-
ment, and the addition of management with injectable 
drugs was ruled out.

requested, which revealed lesions compatible with spi-
nal tuberculosis associated with the destruction of the 
T7 vertebral body and fracture-dislocation in kyphosis 
at this level with the spinal cord section (Figure 2).

Given the findings, it was decided to take the pa-
tient to a surgical procedure of lavage and curettage of 
lesions, with sampling for molecular biology, culture, 
and pathology studies. Additionally, stabilization using 
temporary bone cement replacing the destroyed verte-
bral body was performed (Figure 3). On the other hand, 
smear microscopy was performed on gastric juice, 
bronchoalveolar lavage, and polymerase chain reaction 
(PCR) on cerebrospinal fluid (CSF), and therapy with 
Rifampicin and Isoniazid was subsequently continued.

The bone biopsy showed massive necrosis due to a 
granulomatous process with the presence of Langhans 
cells, PAS, Gömöry trichrome, and Ziehl-Neelsen stain-
ing negative for acid-fast bacillus (AFB). Smear micros-
copy and CSF PCR were negative. The PCR performed 
on bronchoalveolar lavage, soft tissue, and bone (verte-
bral) was positive for Mycobacterium tuberculosis re-
sistant to Isoniazid, Rifampicin, and injectable drugs, 
maintaining sensitivity to quinolones, so it was consid-

Figure 2. Magnetic resonance imaging of the spi-
ne in T2 sequence. Red arrows indicate paraverte-
bral abscesses at the level of T7 with the destruc-
tion of the vertebral body.

Figure 3. Exposure of the surgical field is seen using an anterior approach for stabilization with pins and bone cement.
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DISCUSSION

STB is the most common form of bone tuberculosis and 
one of the main manifestations of extrapulmonary tu-
berculosis7; however, most cases are due to infection by 
bacilli sensitive to first-line drugs. Few case series17,29 

record the unusual presentation of STB associated with 
a resistant bacillus. Pawar et al17, in their work, show 
one of the most vital records of the cases related with 
MDR-TB in the literature, with 25 patients in an Asian 
country17. Mohan et al29 present three cases of the same 
pathology associated with XDR bacilli29, the most ex-
tensive report in the literature.

In addition to the low frequency of infection by re-
sistant bacilli, it should be noted that STB is mainly a 

Regarding surgical management, once the patient 
was stabilized, she underwent a first surgical stage 
through an anterior approach in which the provisional 
cement was removed, and anterior fixation was per-
formed by placing plates and tibia allograft. Eight (8) 
days later, the second surgical stage was performed 
through a posterior approach, in which the definitive 
fixation was performed.

The patient presented a favorable postoperative peri-
od with good tolerance to antituberculosis drugs, so 15 
days after the second intervention, she was discharged 
with outpatient orders for periodic follow-up. The clin-
ical and radiological results are shown in Figures 4 and 
5, respectively. No additional neurological deterioration 
was documented after discharge.

Figure 4. Images with anterior, left lateral and posterior views prior to hospital discharge.

Figure 5. Panoramic radiograph of the AP and 
lateral spine showing the result after two-stage 
surgical management with autologous tibial graft 
and posterior transpedicular instrumentation in a 
posterior approach.
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the vertebral body and the intervertebral disc. Posteri-
or approaches, for their part, lack these complications 
but are technically more demanding and may present a 
greater risk of spinal cord injury. In the work carried 
out by Wang et al37, the correction through the posterior 
approach shows better outcomes with a lower incidence 
of perioperative complications and in the follow-up of 
patients37. In our case, a 360° approach was necessary 
due to the deformity and the application of the bone 
autograft; additionally, anterior fixation helps avoiding 
proximal kyphosis, as in this patient due to poor bone 
quality and potential for recurrent disease.

CONCLUSIONS

Spinal tuberculosis is a relatively frequent diagnosis in 
regions with a high incidence of tuberculosis, such as 
our country. However, its presence in the pediatric pop-
ulation associated with the MDR phenotype is rare. Its 
diagnosis continues to be a challenge due to the insidi-
ous presentation of the condition. There is no consensus 
regarding the best surgical approach for patients with 
the characteristics presented. There are three scenari-
os, single anterior/posterior or mixed approaches in two 
surgical times.
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