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360° approach in two surgical times:
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ABSTRACT:

— Background: Spinal tuberculosis (STB), or Pott’s disease, is a relatively frequent form of extrapulmo-
nary involvement representing 50% of bone tuberculosis. Its diagnosis continues to be challenging due
to the insidious presentation of the condition and is essential because it can cause disability due to late
diagnosis or inadequate management.

— Case report: The objective of this study is to report a case of Pott’s disease due to multidrug-resistant
bacilli in a pediatric patient who required surgical management with pharmacological support in a ter-
tiary care pediatric hospital. The management of these deformities is surgical, however, with new tech-
nologies and techniques in spinal surgery, the best approach for this type of patient has been discussed,
whether it should be anterior, posterior, or mixed. In our case, a 360° approach was necessary due to
the magnitude of the deformity with a favorable postoperative period with good tolerance to antituber-
culosis drugs without additional neurological deficit.

— Conclusions: Pott’s disease due to multidrug-resistant bacilli continues to be a challenge thanks to the
insidious presentation of the condition. However, there is no consensus regarding the best surgical ap-
proach for patients with the presented characteristics.

—  Keywords: Pott’s disease, Spinal tuberculosis, XDR-TB.

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 era'.

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-
ogy>. 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 disease’. In the United States, it was
present in 2.96 cases per 100,000 inhabitants*. 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 100,000°.

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 tuberculosis®. It is characterized by

()OS This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License

CorresPoONDING AUTHOR: N. ABORASHED-AMADOR, MD; E-MAIL: RURALCOLUMNAROOSEVELT @ GMAIL.COM 1


https://creativecommons.org/licenses/by-nc-sa/4.0/

InFect Dis TRor MEeD

an insidious clinic presentation, characterized by pre-
dominantly nocturnal fever, weight loss, and back pain,
which often delay diagnosis’ 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 complications®.

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-
compression’.

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-
ent'®, MDR-TB is considered to be one of the main ob-
stacles to eliminating the disease''. Up to 2,040 cases of
STB per year have been reported’, mainly in the adult
population. Patients have less effective options and of-
ten have poor outcomes'? despite the lengthy treatment
time involved, since XDR-TB is resistant to the most
effective drugs for treatment.

There are multiple opinions® 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 population'.

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-TB'". CDC guidelines have a similar
approach to the one proposed by the World Health Orga-
nization (WHO)", 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 months'®-'®. However, some studies" 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-TB?.

Medical literature has a broad description of firts
line antituberculosis drug’s bone tissue penetration and
other pharmacocinetic parameters® 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 vascularization®.

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

adjustment should be made for the treatment of spinal
MDR-TB. Quinolones are well absorbed into bone tis-
sue?* and other drugs, such as Linezolid* or Clofazi-
mine?, 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 report?’. More studies are required to eval-
uate the efficacy of the new antituberculosis drugs®*.

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 §-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

Figure 1. There is evidence of a granulomatous lesion associated
with a fistula in the dorsal region of the back.
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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.

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, Gomory 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-

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.

Figure 3. Exposure of the surgical field is seen using an anterior approach for stabilization with pins and bone cement.
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Figure 4. Images with anterior, left lateral and posterior views prior to hospital discharge.

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.

DISCUSSION

STB is the most common form of bone tuberculosis and
one of the main manifestations of extrapulmonary tu-
berculosis’; however, most cases are due to infection by
bacilli sensitive to first-line drugs. Few case series'’*
record the unusual presentation of STB associated with
a resistant bacillus. Pawar et al”, 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
country'”. Mohan et al® present three cases of the same
pathology associated with XDR bacilli*’, 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

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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pathology of male adults, with an average age at diagno-
sis of 43.4 years’. Factors such as poverty, overcrowding,
illiteracy, malnutrition, alcoholism, drug abuse, diabetes
mellitus, immunosuppressive treatment, and HIV infec-
tion have been described as predisposing factors to the
disease®®. However, few cases have been described in the
pediatric population. In the work of Cui et al*! published
in 2016, the average age of patients with STB who re-
quired surgical management for their deformity was 38
years old*. In their 70 cases, Jain et al*?> show that, all
patients were older than 15 years old*2. Although its prev-
alence in endemic countries may be high, its presentation
in children is exotic. According to the literature review,
our report is the first to document an STB associated with
a Pre-XDR bacillus in a pediatric patient.

The natural history of the disease in STB leads to a se-
vere kyphotic deformity with the collapse of the vertebral
bodies and neurological deficit due to spinal cord com-
pression or section®, However, in a large percentage, due
to the difficulty of early diagnosis and the establishment
of late treatments, patients often present at admission
with some deformity with surgical indications and an al-
ready established neurological deficit®. Spinal deformi-
ty, mechanical instability, and a neurological deficit that
does not respond to chemotherapy are the most common
complications of STB that require surgery*.

Management of STB cases associated with resistant
bacilli follows the guidelines for managing its pulmo-
nary counterpart. They generally include injectable
drugs and the addition of aminoglycosides or quinolo-
nes, depending on the resistance profile detected'’.

Due to the social conditions surrounding the report-
ed case, the use of oral drugs available in the National
Health System, which was easily accessible, was priori-
tized. Following CDC guidelines, drugs from steps 1, 3,
5, and 6 were used”. Additionally, when the treatment
started, there was no access to Bedaquiline or Linezolid
orally. We had special consideration in the use of etham-
butol due to its alert for use in the pediatric population®.
However, there were no oral alternatives, and the benefit
of preventing therapeutic failure was greater than the
risk of developing adverse events.

Although the gold standard for diagnosing tuberculo-
sis is culture, it presents some difficulties in practice, such
as its low sensitivity, the need for second-level laborato-
ries, and the time for the growth of the bacillus. There-
fore, molecular biology tests, especially PCR-based,
have gained importance in the clinical setting. Not only
because of their outstanding results, but also because of
the possibility of establishing resistance patterns without
waiting for the antibiogram, thus avoiding complications
due to late diagnosis or effective treatment in patients’.

The management of these deformities is surgical;
however, with new technologies and techniques in spi-
nal surgery, the best approach for this type of patient has
been discussed, whether it should be anterior, posteri-
or, or mixed. In general, the anterior approaches have a
disadvantage by presenting more significant pulmonary
and cardiovascular morbidity, greater risk of injury to
vascular structures, and a more extended postoperative
period. On the other hand, it allows better exposure of

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 al*’, the correction through the posterior
approach shows better outcomes with a lower incidence
of perioperative complications and in the follow-up of
patients®”. 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-
0s, single anterior/posterior or mixed approaches in two
surgical times.

AUTHORS’ CONTRIBUTION:

Carlos Segundo Montero Silva, Fernando Alvarado Go-
mez, Frank Mario Herrera Mendez, Fredi Giovanni Soto
Guzman: Revising the manuscript critically for important
intellectual content. Take responsibility for the complete-
ness and accuracy of the content. Approval of the submit-
ted and final versions. Nahala Fahed Aborashed Amador,
Alexander Tristancho, Maria Camila Giraldo Bernal: Con-
tribution to the conception, design, data analysis, and in-
terpretation of data. Drafting the manuscript. Take respon-
sibility for the completeness and accuracy of the content.
Approval of the submitted and final versions.

CONFLICT OF INTEREST:
The authors have no competing interests to declare that
are relevant to the content of this article.

INFORMED CONSENT:
Informed consent was obtained from the parents of the pa-
tient.

REFERENCES

1. Cambau E, Drancourt M. Steps towards the discovery of
Mycobacterium tuberculosis by Robert Koch, 1882. Clin
Microbiol Infect 2014; 20: 196-201.

2. Barter DM, Agboola SO, Murray MB, Bérnighausen T.
Tuberculosis and poverty: the contribution of patient costs
in sub-Saharan Africa — a systematic review. BMC Public
Health 2012; 12: 980.

3. World Health Organization. Global Tuberculosis Report
2016. Available at: https://www.aidsdatahub.org/sites/de-
fault/files/resource/global-tuberculosis-report-2016.pdf.

5




InFect Dis TRor MEeD

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

De la Garza Ramos R, Goodwin CR, Abu-Bonsrah N,
Bydon A, Witham TF, Wolinsky JP, Sciubba D. The epi-
demiology of spinal tuberculosis in the United States: an
analysis of 2002-2011 data. J Neurosurg Spine 2017; 26:
507-512.

. Instituto Nacional de Salud. Tuberculosis Colombia 2018.

Available at: https:/www.ins.gov.co/buscador-eventos/
Informesdeevento/ TUBERCULOSIS 2018.pdf.

. Wang L-N, Wang L, Liu L-M, Song Y-M, Li Y, Liu H.

Atypical spinal tuberculosis involved noncontiguous mul-
tiple segments. Medicine (Baltimore) 2017; 96: €6559.

. Chen CH, Chen YM, Lee CW, Chang YJ, Cheng CY, Hung

JK. Early diagnosis of spinal tuberculosis. J Formos Med
Assoc 2016; 115: 825-836.

. Wang P, Liao W, Cao G, Jiang Y, Rao J, Yang Y. Char-

acteristics and Management of Spinal Tuberculosis in
Tuberculosis Endemic Area of Guizhou Province: A Ret-
rospective Study of 597 Patients in a Teaching Hospital.
Biomed Res Int 2020; 2020: 1-8.

. Kumar K. Spinal tuberculosis, natural history of disease,

classifications and principles of management with historical
perspective. Eur J Orthop Surg Traumatol 2016; 19: 551-558.
Instituto Nacional de Salud. Guia para el manejo pro-
gramatico de la tuberculosis multi-resistente en Colombia.
Available at: https:/www.minsalud.gov.co/sites/rid/Lists/
BibliotecaDigital/RIDE/VS/PP/ET/lineamientos-tb-far-
macorresistente.pdf.

Eimer J, Patimeteeporn C, Jensenius M, Gkrania-Klot-
sas E, Duvignaud A, Barnett ED, Hochberg N, Chen L,
Trigo-Esteban E, Gertler M, Greenaway C, Grobusch M,
Angelo K, Hamer D, Caumes E, Asgeirsson H. Multi-
drug-resistant tuberculosis imported into low-incidence
countries—a GeoSentinel analysis, 2008—2020. J Travel
Med 2021; 28: 1-7.

CDC | TB | Hoja informativas - Tuberculosis extremada-
mente resistente (XDR). Available at: https:/www.cdc.
gov/tb/esp/publications/factsheets/drtb/xdrtbspanish.htm.
Suarez-Garcia I, Noguerado A. Drug treatment of mul-
tidrug-resistant osteoarticular tuberculosis: a systematic
literature review. Int J Infect Dis 2012; 16: 774-778.
WHO consolidated guidelines on drug-resistant tubercu-
losis treatment [Internet]. Available at: https://apps.who.
int/iris/handle/10665/311389.

Nahid P, Mase SR, Migliori GB, Sotgiu G, Bothamley
GH, Brozek JL, Cattamanchi A, Peter J, Chen L, Daley
C, Dalton T, Duarte R, Fregonese F, Horsburgh C, Khan
F, Kheir F, Lan Z, Landizabal A, Lauzardo M, Mangan J,
Marks S, McKenna L, Menziez D, Mitnick C, Nilsen D,
Parvez F, Peloquin C, Raftery A, Simon H, Shah N, Starke
J, Wilson J, Wortham J, Chorba T, Seaworth B, Lardizabal
A, Ann R. Treatment of drug-resistant tuberculosis an
official ATS/CDC/ERS/IDSA clinical practice guideline.
Am J Respir Crit Care Med 2019; 200: E93-142.
Soundararajan DCR, Rajasekaran RB, Rajasekaran S,
Shetty AP, Kanna RM. Drug-resistant spinal tuberculosis
— Current concepts, challenges, and controversies. J Clin
Orthop Trauma 2020; 11: 863-870.

Pawar UM, Kundnani V, Agashe V, Nene A, Nene A.
Multidrug-Resistant Tuberculosis of the Spine—Is it the
Beginning of the End? Spine 2009; 34: E806-E&10.

Jain A, Dhammi I, Modi P, Kumar J, Sreenivasan R, Saini
N. Tuberculosis spine: Therapeutically refractory disease.
Indian J Orthop 2012; 46: 171-178.

Garg D, Goyal V. Spinal Tuberculosis Treatment: An
Enduring Bone of Contention. Ann Indian Acad Neurol
2020; 23: 441-448.

Ticona AM, Herencia EG. Tuberculosis extremadamente
resistente (TB-XDR), historia y situacion actual. Acta
méd Peru 2008; 25: 236-246.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Liu P, Zhu Q, Jiang J. Distribution of three antituber-
culous drugs and their metabolites in different parts of
pathological vertebrae with spinal tuberculosis. Spine
2011; 36: E1290-1295.

Thabit AK, Fatani DF, Bamakhrama MS, Barnawi OA,
Basudan LO, Alhejaili SF. Antibiotic penetration into
bone and joints: An updated review. Int J Infect Dis 2019;
81: 128-136.

Alghamdi WA, Al-Shaer MH, Kipiani M, Barbakadze K,
Mikiashvili L, Kempker RR, Peloquin C. Pharmacoki-
netics of bedaquiline, delamanid and clofazimine in pa-
tients with multidrug-resistant tuberculosis. J Antimicrob
Chemother 2021; 76: 1019-1024.

Landersdorfer CB, Kinzig M, Hennig FF, Bulitta JB,
Holzgrabe U, Drusano GL, Soérgel F, Gusined J. Pene-
tration of Moxifloxacin into Bone Evaluated by Monte
Carlo Simulation. Antimicrob Agents Chemother 2009;
53:2074-2081.

Lovering AM, Zhang J, Bannister GC, Lankester BJA,
Brown JHM, Narendra G, MacGowan A. Penetration of
linezolid into bone, fat, muscle and haematoma of pa-
tients undergoing routine hip replacement. J Antimicrob
Chemother 2002; 50: 73-77.

Srikanth CH, Joshi P, Bikkasani AK, Porwal K, Gayen JR.
Bone distribution study of anti leprotic drug clofazimine in
rat bone marrow cells by a sensitive reverse phase liquid
chromatography method. J] Chromatogr B 2014; 960: 82-86.
De Vito A, Fiore V, Urru V, Bozzi E, Geremia N, Princic
E, Canu D, Molicotti P, Are R, Badudieri S, Madeddu G.
Use of bedaquiline in spinal osteomyelitis and soft tissue
abscess caused by multidrug-resistant Mycobacterium
tuberculosis: A case report. Brazilian J Infect; 26: 102701.
Rajasekaran S, Soundararajan D, Shetty A, Kanna R. Spi-
nal Tuberculosis: Current Concepts. Glob Spine J 2018; 8:
96S-108S.

Mohan K, Rawall S, Pawar UM, Sadani M, Nagad P, Nene
A, Nene A. Drug resistance patterns in 111 cases of drug-re-
sistant tuberculosis spine. Eur Spine J 2013; 22: 647-652.
McLain RF, Isada C. Spinal tuberculosis deserves a place
on the radar screen. Cleve Clin J Med 2004; 71: 537-539.
Cui X, Li L, Ma Y. Anterior and Posterior Instrumentation
with Different Debridement and Grafting Procedures for
Multi-Level Contiguous Thoracic Spinal Tuberculosis.
Orthop Surg 2016; 8: 454-461.

Jain AK, Aggarwal PK, Arora A, Singh S. Behaviour
of the kyphotic angle in spinal tuberculosis. Int Orthop
2004; 28: 110-114.

Bodapati P, Vemula RV, Mohammad A, Mohan A. Out-
come and management of spinal tuberculosis according
to severity at a tertiary referral center. Asian J Neurosurg
2017; 12: 441-446.

Ali A, Musbahi O, White VLC, Montgomery AS. Spinal
Tuberculosis. JBJS Rev 2019; 7: €9.

Levy M, Rigaudiére F, De Lauzanne A, Koehl B, Melki
I, Lorrot M, Faye A. Ethambutol-related impaired visual
function in childrens less than 5 years of age treated for a
mycobacterial infection: diagnosis and evolution. Pediatr
Infect Dis J 2015; 34: 346-350.

Universidad Nacional de Colombia, Instituto Nacional
de Salud, Instituto de Investigaciones Clinicas. Guias de
promocion de la salud y prevencion de enfermedades en
la salud publica. Available at: https:/www.minsalud.gov.
co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/guias-pro-
mocion-salud-tomo-11-2007-pars.pdf.

Wang X, Pang X, Wu P, Luo C, Shen X. One-stage anteri-
or debridement, bone grafting and posterior instrumenta-
tion vs. single posterior debridement, bone grafting, and
instrumentation for the treatment of thoracic and lumbar
spinal tuberculosis. Eur Spine J 2014; 23: 830-837.



