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Abstract

Background: Tuberculosis is still one of the most common infectious diseases in developing countries, including Indone-
sia. Surgical management is indicated persistent symptoms despite the initiation of pharmacological treatment. Despite 
several studies that described preoperative administration of anti-tuberculosis drugs, there was no conclusion about the 
recommended duration and regiment to reduce the risks of complications.

Aim: We aimed to observe the association between preoperative anti-tuberculosis drugs duration and regiment with the 
resolution of spondylitis tuberculosis in the Indonesian population.

Method: We conducted an observational retrospective cohort study in Cipto Mangunkusumo General Hospital, Jakarta, 
from January 2010 to December 2019. All patients with spondylitis tuberculosis who had undergone surgical intervention 
were included in this study. Subjects were collected using consecutive sampling through the medical record and Depart-
ment of Radiology database. Analysis was conducted to compare the duration and regiment of preoperative anti-tubercu-
losis drugs with the time of fusion and postoperative complications.

Results: We obtained 31 eligible subjects with spondylitis tuberculosis with a history of surgical intervention. We found 
no association between the subject’s characteristics with the time of fusion and postoperative complications of surgical 
intervention in spondylitis tuberculosis. Association between anti-tuberculosis drug regiment and duration also showed 
no statistically significant difference of time to fusion and postoperative complications in surgically treated spondylitis 
tuberculosis.

Conclusion: Variability of anti-tuberculosis drug duration and regiment does not associate with the time of fusion and 
postoperative complication in surgically treated spondylitis tuberculosis.
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Introduction

Tuberculosis is still one of the most common infectious dis-
eases in developing countries, including Indonesia. World 
Health Organization (WHO) reported a total of 10, 4 million 
cases of Tuberculosis globally, with 1,7 million died annually 
in 2016. Tuberculosis is also registered as the top ten cause 
of mortality in 2016 [2]. The Ministry of Health in Indonesia 
reported 320.000 cases of Tuberculosis in Indonesia [2]. Most 

of the morbidity and mortality are caused by the complica-
tions of Tuberculosis, including spondylitis tuberculosis. Spon-
dylitis tuberculosis is quite common in Indonesia due to the 
high prevalence of pulmonary Tuberculosis. Previous reports 
showed a high prevalence of spondylitis tuberculosis in Indo-
nesia due to the high prevalence of pulmonary Tuberculosis 
[3,4]. Report has shown that 20% of all pulmonary Tubercu-
losis spread to extrapulmonary organs, including osteoarticu-
lar Tuberculosis [5]. Half of the osteoarticular Tuberculosis is 
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Table 1: Subject’s characteristics (N= 31).

spondylitis tuberculosis [5].

In general, the management of spondylitis tuberculosis in-
cludes pharmacological therapy with anti-tuberculosis drugs 
and surgical management. The current anti-tuberculosis regi-
ment issued by the WHO recommended the combination of 
Rifampicin, Isoniazid, Pyrazinamide, and Ethambutol (RHZE) as 
the first line of treatment with the duration of 9-12 months for 
spondylitis tuberculosis. The treatment includes an intensive 
phase with two months of combining all four anti-tuberculosis 
drugs followed by a continuation phase with 7-10 months of 
both Rifampicin and Isoniazid [1,2]. Surgical management is 
indicated in chronic pain, progressive deformity, and neuro-
logical deficit despite the initiation of pharmacological treat-
ment [6,7].

Previous studies have reported that preoperative administra-
tion of anti-tuberculosis drugs is indicated to minimize the 
complication of surgical procedures. However, the duration 
and the regiment of preoperative anti-tuberculosis drugs var-
ies among studies with the duration of 1-2 weeks, 2-4 weeks, 
4-5 weeks, or more than 8-12 weeks before surgical manage-
ment [8-13]. Furthermore, the regiment of anti-tuberculosis 
drugs administered in the previous study has not been ap-
propriately described other than a study by Wang et al., who 
described intensive regiment [9]. Despite several studies that 
described preoperative administration of anti-tuberculosis 
drugs, there was no conclusion about the recommended du-
ration and regiment to reduce the risks of complications. We 
aimed to observe the association between preoperative anti-
tuberculosis drugs duration and regiment with the resolution 
of spondylitis tuberculosis in the Indonesian population.

Method

We conducted an observational retrospective cohort study 
that aimed to evaluate the association between anti-tubercu-
losis regiment variability and spondylitis tuberculosis’s surgi-
cal outcome. Anti-tuberculosis variability includes duration 
and combination of drug usage. This study was conducted in 
Cipto Mangunkusumo General Hospital, Jakarta, from January 
2010 to December 2019. All patients with spondylitis tubercu-
losis who had undergone surgical intervention were included 
in this study. Subjects with spondylitis infection other than Tu-
berculosis, osteoporosis, and other spinal disorders which not 
correlated with the nature of spondylitis tuberculosis were 
excluded from the study.

Subjects were collected using consecutive sampling. Data 
were collected through the medical record and Department 
of Radiology database. Data collected includes the subject’s 
general characteristics, spinal segment, degree of deformity, 
neurological deficit, and the presence of multidrug resistance 
tuberculosis prior to infection, history of anti-tuberculosis 
drug, comorbidities, type of surgical intervention, and post-
operative outcomes time of fusion and complications. Time 
of fusion was evaluated on radiological x-ray examination that 
showed radiological fusion. Analysis was conducted to com-
pare the duration and regiment of preoperative anti-tubercu-
losis drugs with the time of fusion and postoperative compli-

cations. The association between the subject’s characteristics 
with the time of fusion and postoperative complication will 
also be conducted. Ethical approval of this study has been 
granted by the Medical Ethical Committee Faculty of Medi-
cine, University of Indonesia.

Variable N (%) Mean / median

Gender

Male 12 (38,7)

Female 19 (61,3)

Age (years)** 26 (4-60)

Region

Cervical 1 (3,2)

Thoracal 13 (41,9)

Thoracolumbar 4 (12,9)

Lumbar 13 (41,9)

Number of affected segments

1 4 (12,9)

2 23 (74,2)

3 3 (9,7)

5 1 (3,2)

Neurological deficit

Yes 17 (54,8)

None 14 (45,2)

Anti-tuberculosis drug regiment

None 1 (3,2)

RHZE 26 (83,9)

RH 3 (9,7)

RHZE + streptomycin 1 (3,2)

Instrumentation

Posterior instrumentation 26 (83,9)

Anterior instrumentation 5 (16,1)

Complication

None 24 (77,4)

Reinfection 2 (6,5)

Revision surgery 2 (6,5)

Chronic pain 2 (6,5)

Wound dehiscence 1 (3,2)

Preoperative Cobb angle** 29,4 (5,7- 51,5)

Time to fusion (days)* 265,27 (154,4)

< 6 months 11 (35,5)

> 6 months 20 (64,5)

*Normal distribution, reported in mean (standard deviation) 
** Abnormal distribution, reported in median (min-max)

Results

We obtained 31 eligible subjects with spondylitis tuberculosis 
with a history of surgical intervention. The subject’s charac-
teristics are presented in (Table 1). We found no association 
between the subject’s characteristics with the time of fusion 
and postoperative complications of surgical intervention in 
spondylitis tuberculosis (Table 2). Association between anti-
tuberculosis drug regiment and duration also showed no 



Discussion

The subject’s characteristics of this study showed female pre-
dominance with a median age of 26 years old. The previous 
study has demonstrated gender predominance in spondylitis 
tuberculosis with various outcomes [14-17]. Furthermore, 
gender did not show any association with neither time of 
fusion nor postoperative complications. However, a higher 
proportion of postoperative complications occurred in the 
male gender, which is also shown in a previous study [18]. 
Predominance in the male gender could be associated with 
a difference in lifestyle and comorbidities that predispose to 
male complications [19]. The median age of the subject is 
also consistent with the previous study, especially in endemic 
countries [16,19]. We observed that the thoracal and lumbar 
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statistically significant difference of time to fusion and post-
operative complications in surgically treated spondylitis tuber-
culosis (Table 3). 

Variable <6 months >6 months p-value

Gender 1,000

Male 4 (33,3) 8 (66,6)

Female 7 (36,8) 12 (63,1)

Age (years) 25 (4-40) 27 (3-60) 0,264

Region 0,023

Cervical 1 (100) 0 (0)

Thoracal 1 (7,69) 12 (92,3)

Thoracolumbar 2 (50) 2 (50)

Lumbar 7 (53,8) 6 (46,1)

Number of affected seg-
ments 0,601

1-2 9 (33,3) 18 (66,6)

>2 2 (50) 2 (50)

Instrumentation 0,042

Posterior instrumenta-
tion 7 (26,9) 19 (73,0)

Anterior instrumenta-
tion 4 (80) 1 (20)

Preoperative Cobb 
angle 29,8 (6,7-37,0) 29,0 (5,71-

51,5) 0,730

Neurological deficit 0,153

Yes 4 (23,5) 13 (76,4)

None 7 (50) 7 (50)

Table 2: Association between characteristics and time of fusion.

Variable Postoperative 
complication No complication p-value

Gender* 0,384

Male 4 (33,3) 8 (66,6)

Female 3 (15,7) 16 (84,2)

Age (years)** 25 (7-45) 26 (3-60) 0,653

Region* 0,876

Cervical 0 (0) 1 (100)

Thoracal 2 (15,3) 11 (84,6)

Thoracolumbar 1 (25) 3 (75)

Lumbar 4 (30,7) 9 (69,2)

Number of affected 
segments* 0,550

1-2 7 (25,9) 20 (74,0)

>2 0 (0) 4 (100)

Instrumentation* 1,000

Posterior instrumen-
tation 6 (23,0) 20 (76,9)

Anterior instrumen-
tation 1 (20) 4 (80)

Preoperative Cobb 
angle**

25,1 (19,7-
37,0) 29,8 (5,7-51,5) 1,000

Neurological deficit* 0,412

Yes 2 (14,2) 12 (85,7)

None 5 (29,4) 12 (70,5)

Table 3: Association between characteristics and complication.

*Analysis with Fisher exact test
**Analysis with Mann-Whitney test

Variable Anti-tuberculosis drug duration 
(months) p-value

Time of fusion Median (min-max)

<6 months 6 (0,5-11) 0,885

>6 months 1,5 (0,5-9)

Correlation analysis* -0,10 0,591

Table 4: Association between anti-tuberculosis drug duration and time of fu-
sion.

*Correlation analysis using Spearman test, presented with a coefficient of cor-
relation

Variable
Time to fusion P-value

< 6 months > 6 months

Anti-tuberculosis 
drug regiment 

RHZE 10 (38,4) 16 (61,5) 0,631

Another regiment 1 (20) 4 (80)

Table 5: Association between anti-tuberculosis drug duration and time of fu-
sion.

Variable
Anti-tuberculosis drug duration 

(months) P-value
Median (min-max)

Postoperative 
complications 0,153

Yes 3 (1-11)

None 1,75 (0,5-11)

Table 6: Association between anti-tuberculosis drug duration and postopera-
tive complications.

Variable
Complications

P-value
Yes None

Anti-tuberculosis drug 
regiment 0,562

RHZE 5 (19,2) 21 (80,7)

Another regiment 2 (40) 3 (60)

Table 7: Association between anti-tuberculosis drug duration and postopera-
tive complications.



region is the most common segment affected by spondyli-
tis tuberculosis, which is consistent with the previous study 
[16,17,20,21]. This could be correlated with the hematog-
enous spread of Tuberculosis through the arterial arcade and 
subchondral region of each vertebra, which is more prevalent 
in the thoracal lumbar regions [22]. In this study, we found a 
significant association between the vertebral region and time 
of fusion with a faster time of fusion in the lumbar and thora-
columbar region compared with the thoracal region. Speedier 
time of fusion could be related to the higher vascularization of 
the lumbar region compared with other vertebrae.

Surgical intervention conducted in this study includes debride-
ment, decompression, and instrumentation of the spine, in-
cluding anterior and posterior instrumentation. Posterior in-
strumentation was performed in the majority of the subject 
(83,9%). The previous study has reported a lower complica-
tion rate with stronger spine stabilization than anterior instru-
mentation [23-25]. In this study, we found a significantly faster 
time of fusion in posterior instrumentation compared with an-
terior instrumentation despite no difference in postoperative 
complications. 

The time of fusion in this study was evaluated radiologically 
with the median of 265 days or 8-9 months after surgical in-
tervention with fusion less than six months in 35% of the sub-
jects. The previous study has shown various results on time of 
fusion in spondylitis tuberculosis after surgical intervention. A 
study in Hong Kong reported that only 28% of the subjects 
had radiological union six months after surgical intervention, 
with the median union time between 6-12 months [26]. An-
other study in India showed even lower results, with only 8% 
of the subjects having radiological fusion before six months 
[27]. We found no significant association between anti-tuber-
culosis drug variability with the time of fusion in this study. 
However, we found a longer anti-tuberculosis drug duration 
(6 months) in the time to fusion <6 months group compared 
to > six months group (1,5 months). The results showed faster 
fusion time with a longer duration of anti-tuberculosis drug 
use in spondylitis tuberculosis. However, a previous study has 
stated that delay in surgical intervention due to anti-tubercu-
losis drug administration is not recommended due to lower 
neurological outcome [28]. 

The anti-tuberculosis regiment used in this study includes the 
recommended anti-tuberculosis drugs Rifampicin, Isoniazid, 
Pyrazinamide, and Ethambutol (RHZE), Rifampicin + Isoniazid 
(RH), RHZE + streptomycin, and no anti-tuberculosis use before 
surgical intervention. The standard drug regiment for spondy-
litis tuberculosis includes using RHZE for the intensive phase 
(first two months) followed by using RH for the continuation 
phase (7 months). In this study, we found a higher proportion 
of patients with the time of fusion <6 months in patients using 
RHZE (38%) compared with another regiment (20%) despite 
no statistical significance. Another anti-tuberculosis drug regi-
men could lead to multidrug resistance tuberculosis, leading 
to worse surgical outcomes and longer fusion time [29]. 

Postoperative complications including reinfection, revision 
surgery, chronic pain, and wound dehiscence were report-
ed in 22,6% of the subjects in this study. The association of 
anti-tuberculosis regimens with postoperative complications 
showed no significant results despite a lower rate of postop-
erative complications in subjects with the RHZE regiment. A 

previous study by Journeau et al. showed similar results with 
no postoperative complication with the RHZE regiment for 
three months before surgical intervention [30]. Other studies 
by Colmenero et al. reported postoperative complications in 
31% of all subjects with RHE or RHZ regimen for two months 
before surgical intervention [31]. Reinfection is the most 
prevalent postoperative complication, which is lower in sub-
jects with RHZE regiment than in other regimens. The previ-
ous study has shown a lower rate of reinfection in patients 
treated with anti-tuberculosis drugs [30]. The association 
between anti-tuberculosis drug duration with postoperative 
complications showed no significant results. A previous study 
by Loenhout-Rooyackers et al. showed similar results with no 
difference in relapse between anti-tuberculosis drug use six 
months and over six months [32]. Furthermore, the outcome 
of postoperative outcome could be affected by preoperative 
conditions and the operator [30].

The limitation of this study includes the retrospective and con-
secutive nature of this study and limited variable that could be 
controlled. Thus, several surgically treated patients with spon-
dylitis tuberculosis could not be included in this study due to 
loss to follow-up. Furthermore, the follow-up x-ray examina-
tion to conclude the time of fusion was not controlled, causing 
increased risks of bias. We also could not control several con-
founding factors such as anti-tuberculosis drugs adherence. 

Conclusion

Variability of anti-tuberculosis drug duration and regiment 
does not associate with the time of fusion and postoperative 
complication in surgically treated spondylitis tuberculosis.
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