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Conservative treatment of spinal tuberculosis in a retrospective
cohort study over 20-year period: high eradication rate and
successful health status can be expected
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Background: Tuberculosis (TB) which mainly cause lung primarily TB, can also affect the musculoskeletal
system. Spine involvement occurs in 50% of the cases and neurologic deficit and kyphotic deformity may
occur. The choice of conservative or surgical management of spinal TB in the absence of neurologic deficits
remains controversial. The aim of the present study was to investigate the outcome and the success rate of
conservative treatment and to provide evidence for the timing of treatment for spinal TB in adult patients.
Methods: Consecutive enrolled adult patients were conservatively treated from January 2000 to January
2020 for spinal TB in a tertiary care Orthopedic and Trauma Center—Spine Surgery Unit in Turin. Patients
were conservatively treated with antibiotics and orthoses and followed up for at least 12 months. Clinical,
radiological, laboratory and microbiological tests were performed for all the patients and demographic
data, risk factors, comorbidity, clinical symptoms such as peripheral neurological deficit, and vertebral level
involved were recorded. Treatment success was considered as no disease recurrence after 1 year of follow-up.
Patients underwent successful conservative treatment were also evaluated with the self-perceived quality of
life [36-Item Short Form (SF-36)] survey.

Results: A total of 132 patients (59 women and 73 men) suffering from spinal TB with a mean age at
presentation of 49 years (range, 32-68 years) were treated. The mean follow-up was 43 months (range,
12-82 months). In 80 cases, there was a single vertebra involvement while multiple levels were involved in
52 cases. Sixty-nine (52%) patients presented spondylitis without involvement of the disk and 63 (48%)
patients presented a spondylitis with disk involvement. Conservative treatment was effective in 113 patients
(86%) which showed inter-somatic fusion with stability of the spine. The mean period of antibiotic therapy
was 12 months (range, 8—15 months). Patients wear spinal orthosis for at least 12 weeks. The physical
component summary (PCS)-36 (48.9+10.0) and mental component summary (MCS) (46.5+7.0) summary
scores at follow-up were comparable to the normative values (P=0.652 and P=0.862, respectively). Painful
deformity occurred in 25 patients (19%).

Conclusions: Conservative treatment is effective treatment for spinal TB and may avoid surgical

intervention in the absence of neurologic deficits.
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Introduction

Tuberculosis (TB) is still endemic nowadays all around the
world as a cause of significant morbidity and mortality (1).
Spinal TB is an extrapulmonary form of the disease in
which the primary infection site is either a pulmonary
lesion or a genitourinary infection. Weight loss, fatigue,
pyrexia, and night sweats are the most frequent symptoms.
The musculoskeletal system is involved in 1% to 3% of
patients with TB and the spine is affected in up to 50%
of musculoskeletal involvement with neurological deficit,
kyphotic deformity, and paraplegia as possible dreadful
complications (2). The onset of spinal TB is insidious, mild
to severe axial pain can be present and the infective process
is typically progressive over 4 to 11 months with possible
development of spine deformity and/or neurological deficit.

The advent of anti-tuberculous drugs (AT'T) in the mid-
nineteenth century started a revolution in the management
of spinal TB. Nowadays, TB of the spine is considered a
“medical disease”, and surgical intervention is indicated in
cases where there is neurological involvement or deformities
caused by the pathology, compression of critical nearby
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Key findings
e Conservative treatment is effective for patients with spinal
tuberculosis in over 85% of cases.

What is known and what is new?

e The choice of conservative or surgical management of spinal
tuberculosis in the absence of neurological deficits remains
controversial.

e We reported the outcome of conservative treatment from one of
the largest case series over a 20-year period.

What is the implication, and what should change now?

e Although conservative treatment is effective in most patients with
spinal tuberculosis without neurological deficits, the importance of
accurate clinical and radiographic follow-up is crucial to identify
those patients who do not respond to treatment or in whom the
progression of spinal deformity may compromise quality of life and
require surgical correction.
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structures due to an abscess, and clinical deterioration
even with the administration of ATT (3). Previous studies
investigating the success rate of conservative treatment
are flawed by small sample size or short follow-up. The
timing of treatment represents a key factor for recovery.
The initial symptoms are often nonspecific, and in these
cases the diagnosis is delayed thus reducing the possibility
of early and effective treatment (4). Generally, conservative
treatment can be effective in patients without neurological
symptoms, provided that they undergo close follow-
up evaluations, including neurological, radiological, and
laboratory examinations. Patients who manifest neurological
involvement and large abscess need immediate surgical
treatment; surgery can relieve compression of the spinal
cord, eventually corrects kyphosis, and through appropriate
stabilization and fusion leads to faster relief from pain and
early patient mobilization. Moreover, drugs resistance and
their side effects need to be also considered when choosing
the ATT and during routine follow-up (4). The most
frequent side effects of the AT'T include visual deterioration
from ethambutol induced retrobulbar neuritis and hepatitis.

The aim of the present study is to investigate the
outcome and the success rate of conservative treatment on a
large sample size and over a 20-year follow-up period and to
provide evidence for the timing of treatment for spinal TB
in adult patients. Studies published over the past 20 years
reporting data on patients that underwent conservative
treatment were also analyzed. We present this article in
accordance with the STROBE reporting checklist (available
at https://aoj.amegroups.com/article/view/10.21037/a0j-22-
54/rc).

Methods

Adult patients conservatively treated from January 2000
to January 2020 for spinal TB in a specialized Spine
Surgery Department with at least 12 months of follow-up
were included in this retrospective cohort study.
Patients affected by cancer, patients lost at follow-up or
with incomplete clinical and/or radiological data were

Ann Foint 2023;8:34 | https://dx.doi.org/10.21037/a0j-22-54


https://aoj.amegroups.com/article/view/10.21037/aoj-22-54/rc
https://aoj.amegroups.com/article/view/10.21037/aoj-22-54/rc

Annals of Joint, 2023

excluded. The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by Institutional Ethics Committee of University
of Turin (No. 11520) and informed consent was obtained
from all the patients. Clinical, radiological, laboratory and
microbiological tests were used to diagnose spinal TB.
The choice of treatment was performed in accordance
between spine surgeons and infection disease specialists.
According to World Health Organization (WHO)
recommendations (5), all the patients were submitted to
a combined tailored antibiotic therapy according to TB
susceptibility. Drug association of Streptomycin (SM),
Isoniazid (INH), Rifampicin (RMP), and Pyrazinamide
(PZA) was prescribed. In details, the association of
all these drugs were used for the first two months as
“initiation” phase, followed by a “continuation” phase
with subministration of only RMP and INH for at least
4 months and until the normalization of laboratory values.
In those patients unresponsive to conservative treatment
or with active infection with abscesses, neurological deficit,
instability or progressive kyphosis, surgical treatment with
debridement, decompression, posterior stabilization and
fusion with concomitant intraoperative bacteriological
samplings (somatic collapse <50% and segmental kyphosis
<30° Cobb).

Demographical data, risk factors, comorbidity, clinical
symptoms, complications development such as peripheral
neurological deficit or deformity, vertebral level involved
were recorded. Pre- and post-treatment, hemoglobin,
leukocyte formula, erythrocyte sedimentation rate,
C-reactive protein, fibrinogen, markers of hepatic and
kidney function, sideremia, transferrin, and glycaemia were
evaluated. Microbiological examinations [blood culture
and computed tomography (CT) percutaneous guided or
open biopsy] and radiological findings [X-rays, magnetic
resonance imaging (MRI) with and without contrast] were
also recorded. Treatments (i.e., immobilization, use of
antibiotics, surgery) were analyzed. Drugs resistance and
their side effects were also reported. Treatment success
was considered as no disease recurrence after 1 year of
follow-up.

At follow-up, the Italian version of the 36-Item Short
Form (SF-36) questionnaire was administered to patients
that underwent successful conservative treatment. The
SF-36 is a generic measure of health status that contains
36 questions measuring the physical, social, and mental
components of respondents. Physical component summary
(PCS) and mental component summary (MCS) measures
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are scored on a standardized scale with values ranging
from 0 to 100. Higher scores indicate better health-related
quality of life (QoL). The SF-36 results were compared to
normative data (6,7).

We also performed a literature review focusing on studies
that were published over the past two decades that reported
outcomes and complications in patients with spinal TB
conservatively treated.

Statistical analysis

All data were measured, collected, and reported to one
decimal accuracy. The mean and range were noted for the
continuous variables, counts for the categorical variables
were recorded. The distribution of the numeric samples
was assessed with the Kolmogorov-Smirnov normality test.
Based on this preliminary analysis, parametric tests were
adopted to compare SF-36 results to normative data. Post-boc
power was calculated by considering the sample size, the
observed effect size, and an a-value of 0.05; a post-hoc
power greater than 80% was considered appropriate. IBM
SPSS Statistics software (version 26, IBM Corp., Armonk,
NY, USA) and G*Power (version 3.1.9.2, Institut fiir
Experimentelle Psychologie, Heinrich Heine Universitit,
Diisseldorf, Germany) were used for database construction
and statistical analysis. A P value lower than 0.05 was
considered significant.

Results

According to inclusion and exclusion criteria, a total of 137
were initially identified and 132 patients (59 women and
73 men) were evaluated. Indeed, 10 patients died of causes
unrelated to the infection, but they had already achieved a
significant follow-up, and 5 refused to participate (Figure I).

Table 1 shows the characteristics of the included patients.
The mean age at the time of treatment was 49 years (range,
32-68 years). Mean follow-up time from end of treatment
to last patient examination was 43 months (range, 12—
82 months). Spine surgeon consultation was usually request
for backache and spine rigidity unresponsive to medical
therapy. The specialistic consult usually was performed at
20 weeks (range, 16-24 weeks) from the onset of symptoms.
All patients suffered from backache and rigidity of the
dorso-lumbar spine and pain unresponsive to medical
therapy. Anorexia and weigh loss was found in 45 (34%)
patients, sciatica and radicular irradiation to crural fascia in
40 (30%) and neurological deficit in 8 (6%). Fever with body
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] ] ] Table 1 Characteristics of study population
137 selected patients with spinal
tuberculosis Characteristics Value
Patients (n=132)
| »| 5 declined to participate Female (n) 59
Total recruited and evaluated: Male (n) 73
132 patients Age at time of treatment (years) 49 [32-68]
Follow-up duration (months) 43 [12-82]
\ History of previous TB infection 61 [46]
10 patients died during follow-up Symptoms
for other causes than tuberculosis Anorexia and wight loss 45 [34]
infection, but they achieved a .
considerable follow-up and were Back pain 132[100]
included in the study Radicular symptoms 40 [30]
Fever >38° 24 18]
Figure 1 Patient recruitment and follow-up flow diagram. Night sweat 35 [27]
Radiological microbiological assessment
temperature >38°C was present in 24 (18%) patients, while MRI with and without contrast agent (n) 182
35 (27%) suffered from night sweats and fever <38 °C and CT(m 8
61 (46%) patients had a history of a previous TB infection. PET-CT (n) 42
Radiological evaluations were carried out in all patients: CT guided trans-peduncular biopsy 114 [86]
MRI with and without contrast agent (132 patients), CT Open biopsy 18 [14]
(78 patients), CT with positron emission tomography (PET) Patients with positive microbiological cultures 87 [66]
(42 patients). All patients also underwent microbiological Spinal involvement
assessment: CT-guided percutaneous trans-peduncle biopsy Single level involvement 80 [61]
in 114 (86%) patients and open biopsy in 18 (14%) patients. Multiple level involvement 52 [39]
PO?IUVC @1croblologl?al culture wa.s foun.d in 87 (66%) Total spine level involved (n) 208
p;n;nt?; n} .the r.emamilng cases t.he d;agnoms was m;;l; on Cervical spine 703
the basis of imaging and positive interferon-gamma -
sing p . v . & . ( . v Dorsal spine 87 [42]
release assay (IGRA) for identification of TB infection. .
. . . Lumbar spine 114 [55]
In 80 cases there was a single vertebra involvement while
. . . .. Vertebral body-only involvement 69 [52]
multiple levels were involved in 52 cases. Spondylitis o
without involvement of the disc (SPwD) was reported in Vertebral body and disk involvement 63 [48]
69 (52%) while spondylitis with disk (SPD) involvement Conservative treatment and outcome
was found in 63 (48%) patients. Overall, there were 208 ATT duration (months) 12 [8-19]
involved anatomical segments: 7 cervical (3%), 87 dorsal Side effects or drug resistance noted 0 [0]
(42%) and 114 lumbar segments (55%). Success of conservative treatment 113 [86]
The mean duration of antibiotic therapy was 12 months PCS-36 score at follow-up 48.9+10.0
(range, 8-15 months). No drugs resistance or side effects MCS-36 score at follow-up 46.5+7.0
were reported. Medical treatment consisted of unloading Patients with any grade of segmental kyphosis 60 [45]
of the spine with spine orthosis for at least 12 weeks. at follow-up
Conservative treatment was effective in 113 patients (86%) Patient with painful deformity at follow-up 25[19]
Wthh deVelOped inter-somatic fllSiOn Wlth Stablllty Of the Performed posterior stabilization and fusion to 19 [1 4]

spine and blood tests normalization; segmental kyphosis was

address deformity

noted in 60 patients (45%).
The PCS-36 (48.9+10.0) and MCS-36 (46.5+7.0) summary
scores at follow-up were comparable to the normative values

[PCS-36 (49.5+10.0) and MCS-36 (46.3+7.0), P=0.652

Data are presented as mean [range], mean + SD or n [%]. TB,
tuberculosis; MRI, magnetic resonance imaging; CT, computed
tomography; PET, positron emission tomography; ATT, anti-
tuberculous drugs; PCS, physical component summary; MCS,
mental component summary; SD, standard deviation.
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Figure 2 A 37-year-old female patient underwent posterior stabilization of the lumbosacral spine. (A-C) Computed tomography in sagittal

and axial scans after ineffective conservative treatment. (D,E) Plain radiographs in lateral and anteroposterior views after surgery.

and P=0.862, respectively]. Painful deformity occurred in
25 patients (19%). Nineteen (14%) patients underwent
posterior stabilization surgery with screws and bars obtaining
good sagittal balance (Figure 2); no cases of loosening or
neurological complications were reported.

Discussion

Percival Pott was the first author in describing spinal TB
in 1782. Spinal TB is a challenging issue for worldwide
health, and it is usually observed in frail patients with
scarce general conditions or with history of pulmonary
TB (8). In the current study 132 patients were treated
conservatively and this treatment was found to be effective
in 113 (86%) cases; 19 (14%) patients underwent posterior
stabilization surgery with screws and bars. Patients
underwent successful conservative treatment reported a
global mental and physical wellbeing comparable to the
normative values. The most common site of infection
was lumbar spine (55%), followed by the thoracic (42%),
and cervical spine (3%) and the mean period of antibiotic
therapy was 12 months. Painful deformity occurred in
25 patients (19%). We also reviewed the literature in order
to evaluate the state of the art.

In the current study, all patients underwent MRI
assessment. It should be considered that MRI is the

© Annals of Joint. All rights reserved.

neuroimaging of choice because it is more sensitive
than X-ray and more specific than CT in the diagnosis.
Moreover, MRI allows for the rapid determination of
the involvement of the vertebral bodies, disk destruction,
cold abscess, vertebral collapse, and spinal deformities.
We reported that the most common site of infection was
lumbar spine. Indeed, the upper lumbar and lower thoracic
spine are most frequently involved sites. More than one
vertebra is typically affected, and the vertebral body is more
frequently affected than the posterior arch. In the current
study there was 52% of patients with SPwD while 48%
presented an SPD involvement; it should be considered that
in the classic spinal TB form, there is destruction of the
intervertebral disk space secondary to spread from adjacent
infected vertebra, collapse of the spinal elements, and
anterior wedging leading to the characteristic angulation
and gibbus. The specific goals of the conservative
management are the eradication of the infection, prevention
of spinal deformity and neurological symptoms, and early
mobilization of the patient (9-11).

Interestingly, we found that, among patients underwent
successful conservative treatment, the PCS-36 and MCS-
36 summary scores at follow-up were comparable to the
normative values confirming the overall positive therapeutic
effect of this type of management, which has proved to be
useful and effective in maintaining global health status and
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QoL in patients suffering from spinal TB.

Some articles published over the past 20 years reported
outcomes and complications in patients with spinal TB
conservatively treated and they were included in the
literature review. Abbas er #/. obtained an 81% success
rate treating mild to moderate adults spinal TB with
percutaneous needle aspiration (PCNA) and abscess
drainage followed by chemotherapy for 12 to 18 months;
19% of patients whose neurological symptoms didn’t
improve in the first 48 hours following the PCNA
procedure were enlisted for surgery (12). Although we do
not routinely employ percutaneous drainage technique,
we believe that it could be a valuable adjunct to antibiotic
therapy to promote and potentially speed up the resolution
of the infection and as an alternative to open surgery in
those patients with initial neurological deficits.

Moon et al. found that patients with early diagnosed
TB spine infections, without already established spine
deformity, benefit from chemotherapy without developing
clinically noticeable kyphosis (13).

In Flamerz et al.’s case series of 44 patients without major
neurological deficits or severe spinal deformities, only
2 patients did not benefit from chemotherapy and were
proposed for surgical treatment (14). Our findings are in
line with what has been observed: an early diagnosis and
treatment before the development of severe deformities or
significant destructive processes in the spine can ensure the
effectiveness of conservative therapy without the need for
surgery.

Pradhan ez al. evaluated 44 patients with spinal TB type I
B according to the Gulhane Askeri Tip Akademisi (GATA)
classification (abscess formation one or two levels disc
degeneration, no collapse, no neurological deficit). They
found an 86% response rate at 6 weeks with a 4-antibiotic
association. At the end of 18 months of therapy, 38 patients
returned to their previous level of activity and had no pain
during activities of daily living (15).

Even Shyam et al. reported a 100% improvement in
McCormick’s functional scale with conservative treatment
in patients with mild to moderate neurological deficit and
only vertebral involvement without extension to the spinal
canal (16). From these studies, as well as from our own,
it emerges that effective and timely conservative therapy
can lead to excellent functional recovery in patients with
tuberculous spondylitis.

Even though the conservative treatment is used all over
the world, the duration of chemotherapy remains the major
concern, due to prolonged treatment time (17-19).

© Annals of Joint. All rights reserved.
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Jain et al. in their recent current concepts review
underline how the diagnosis of spinal TB in the early stage
is essential to prevent the development of spinal deformity
and neurological deficit (20). Posterior stabilization with
screws and bars, with or without cement augmentation, may
be needed when spinal TB drive to vertebral body collapse
and deformity with kyphosis (that may be really severe)
(21-25). Surgical treatment potentially allows simultaneous
debridement of infection and prevention of subsequent
kyphosis 18). Surgical management is required in: cases
of lack of neurological recovery despite appropriate non-
surgical treatment conducted for at least 3—4 weeks or
in cases of development of neurological deficit, patients
presenting prevertebral abscess that affects deglutition or
breath and in cases of advanced neurological involvement
with flaccid paralysis, severe flexor spasm or bowel-bladder
involvement (26,27). Nowadays the surgical management
may be achieved through anterior, posterior and combined
approach and aims to remove vertebral abscess, stabilize
involved spine preventing any further spinal cord injury
and, in case of thoracic spine segment, prevent kyphotic
deformity (28,29).

The results of the present study demonstrate that
conservative treatment should always be considered for
patients without neurological symptoms as long as close
follow-up evaluations are performed (30); surgical treatment
should be reserved in case of abscess, severe kyphosis or
neurological symptoms and avoided in frail and elderly
patients.

Limitations of the present study include lack of
statistical comparison between surgical and conservative
treatment and the retrospective nature of the study. In
addition, we considered only English language studies
and we included articles with different evaluation times
in the literature review; outcomes and complication
rates are affected by the length of follow-up and could
be potentially different if a specific follow-up time was
determined (31).

Conclusions

Conservative treatment is effective for patients with spinal
TB in 86% of cases. The duration of therapy according to
the WHO protocol has proven to be adequate in our sample
of patients with the necessary adjustments derived from
monitoring clinical, laboratory, and radiographic progress.
A global health status comparable to the population norms
can be expected.
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