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ABSTRACT
Background. Tuberculous spondylitis (TS) or spinal tuberculosis is secondary either to pulmonary or intestinal tuberculosis 
and may be the initial manifestation of tuberculosis (TB). Spinal TB also called Pott’s disease is by definition, an advanced 
severe disease, requiring accurate evaluation and aggressive systemic therapy.
Objective. This study was conducted to demonstrate the prevalence and clinical, laboratory, and management 
characteristics of patients with spinal tuberculosis in Basrah governorate. 
Methods. A cross-sectional descriptive retrospective and prospective study was conducted from March 2020 to 
December 2021. All cases registered at the tuberculous center, Basrah Health Directorate, were viewed either by phone 
calling (or recall) or newly diagnosed with spinal tuberculous which attended to Basrah Teaching Hospital. Those patients 
were followed after diagnosis and treatment initiation for any clinical improvement, worsening or no improvement after 
diagnosis.
Results. Among 51 enrolled patients with spinal tuberculosis in this study, the age distribution was 20-39 years old 
(45.09%).  Most of the patients (32) were males with rates of 62.74%. The most common site of vertebral involvement 
was the dorsal segment 29 (56.86%). The most common presenting complaints were: back pain, in 49 patients (96.07%). 
Regarding the examination findings, 2 (13.33%) presented with deformity either kyphotic or gibbous. Most of the 
examined patients had a power grade 1-3/5 (93.33%) in the lower limbs. All of the 4 cases of cervical tuberculosis had been 
managed conservatively, while 6 out of 16 cases diagnosed with lumber lesions (37.5%) were managed conservatively, 
and 10 cases (62.5%) were managed surgically.
Conclusion. The prevalence and characteristics of patients with spinal TB follow the global trend, although some 
differences were recorded, but it was not that significant. The surgical approach is still superior to the conservative one 
in the improvement of neurological deficits.
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INTRODUCTION

Tuberculous spondylitis (TS), also known as spi-
nal tuberculosis or Pott’s disease, is a severe form of 
tuberculosis (TB) that primarily affects the spine, 
secondary to either pulmonary or intestinal TB, and 
can sometimes be the initial manifestation of TB [1]. 
Accurate evaluation and aggressive systemic thera-
py are crucial in managing this advanced disease 
[1). While systemic therapy is the mainstay of treat-
ment, surgical intervention is often required for di-
agnostic purposes, addressing neurological compli-
cations, and preventing or managing kyphosis [2].

TS is one of the most serious forms of TB infec-
tion. Delays in diagnosis and treatment can lead to 
spinal cord compression and skeletal abnormalities 
[3]. Given the scarcity of data on TS in Iraq, particu-
larly in Basrah, this study aims to elucidate the prev-
alence of spinal tuberculosis in the Basrah governo-
rate.

TB remains a significant global public health is-
sue, with about one-third of the world’s population 
infected with Mycobacterium tuberculosis, the caus-
ative agent of TB. Annually, there are approximately 
9 million new TB cases and 1.5 million TB-related 
deaths [4]. In Iraq, the Ministry of Health reported 
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an incidence rate of 41 TB cases per 100,000 people 
in 2019 [5].

Skeletal TB constitutes 10-20% of all extrapulmo-
nary TB (EPTB) cases and 1-2% of all TB cases [6]. 
Spinal TB, the most dangerous form of bone and 
joint TB due to its potential to cause bone destruc-
tion, deformity, and paraplegia, represents 50% of 
all skeletal TB cases [7]. Neurological complications, 
ranging from 23% to 76% of cases, can lead to com-
plete paraplegia or tetraplegia if untreated [8].

The rise in multi-drug resistant TB, higher infec-
tion rates in immunocompromised individuals, im-
proved imaging technologies, and advancements in 
spinal reconstruction surgery have significantly im-
pacted the management of Pott’s disease [9]. Early di-
agnosis through advanced imaging techniques like 
magnetic resonance imaging (MRI) has improved the 
management and outcomes of spinal TB patients [10].

Spinal TB results from the hematogenous spread 
of Mycobacterium tuberculosis to the vascular verte-
bral bodies, primarily via arterial or venous routes 
[1,2,11]. The disease typically begins in the anterior 
inferior part of the vertebral body and can spread to 
the central part or discs, leading to vertebral col-
lapse and deformities such as kyphosis. In young 
patients, the vascularized discs are more affected, 
whereas in older patients, the avascular nature of 
the discs leads to different disease patterns [12,13].

The clinical features of spinal TB include local 
pain, tenderness, muscle spasm, stiffness, cold ab-
scess formation, and obvious spinal deformity [14]. 
The disease progresses slowly, with symptoms rang-
ing from mild dull pain to severe disability over sev-
eral months to years [15,16]. Neurological manifes-
tations depend on the level of spinal involvement, 
with cervical TB causing tetraplegia and thoracic or 
lumbar TB causing paraplegia [17]. Cold abscesses, a 
hallmark of spinal TB, can cause significant compli-
cations depending on their location [11,18].

This study aims to shed light on the prevalence, 
clinical presentation, laboratory findings, and man-
agement characteristics of spinal TB in Basrah gov-
ernorate, addressing the gaps in local epidemiologi-
cal data and informing better healthcare strategies.

PATIENTS AND METHODS

This study employed a cross-sectional observa-
tional design, incorporating both retrospective and 
prospective elements. Conducted at the Orthopaedic 
Department of Basrah Teaching Hospital, the study 
spanned from March 2020 to December 2021.

The study included all patients diagnosed with 
spinal tuberculosis (TB) through two primary recruit-
ment methods. First, patients who were registered at 
the TB center had their records reviewed via phone 
calls or direct access to recorded information. Sec-

ond, newly diagnosed patients who attended Basrah 
Teaching Hospital were included. Participants en-
compassed individuals of all ages and genders to ac-
curately determine the prevalence of spinal TB in 
Basrah.

Patients attending Basrah Teaching Hospital un-
derwent comprehensive clinical assessments, which 
included a detailed medical history focusing on co-
morbidities and a thorough clinical examination. 
Diagnostic tools such as patient history, physical ex-
aminations, imaging studies, and laboratory investi-
gations were also reviewed.

After diagnosis and initiation of medical treat-
ment, patients were monitored for clinical improve-
ment, indicated by subsiding pain and fever, regained 
appetite, restored normal hemoglobin levels, and 
normalized inflammatory markers. Any deteriora-
tion in these features was considered a sign of wors-
ening.

Data were collected using a specially designed 
questionnaire comprising socio-demographic char-
acteristics, clinical assessment, laboratory assess-
ment, imaging, and patient follow-up. The socio-de-
mographic section included the patient’s name, age, 
sex, occupation, address, phone number, and finan-
cial status. The clinical assessment documented 
symptoms, chief complaints, duration, lesion site, 
and complete clinical, laboratory, and radiological 
evaluations. Laboratory assessments included he-
matological tests such as Complete Blood Count 
(CBC) and Erythrocyte Sedimentation Rate (ESR), bi-
ochemical tests like Random Blood Sugar (RBS), 
Blood Urea (B.urea), and C-Reactive Protein (CRP), 
blood culture for some patients, and histopathologi-
cal examination. Imaging studies included X-Ray 
and MRI evaluations. Follow-up data encompassed 
details of medical treatment, surgical management, 
disease progression, and complications.

Neurological injury severity was classified using 
the Frankel grading system, which includes five 
grades: Grade A (complete neurological injury with 
no motor or sensory function below the lesion lev-
el), Grade B (preserved sensation only with no mo-
tor function below the lesion level), Grade C (pre-
served motor function, able to walk), Grade D 
(preserved useful motor function, able to work), and 
Grade E (normal motor and sensory function below 
the lesion level, with abnormal reflexes possibly 
persisting).

RESULTS

Among 51 enrolled patients with spinal tubercu-
losis in this study, the age distribution was: 23 aged 
20-39 years (45.09%), 11 aged 40-59 years (21.56%), 9 
aged ≥60 years (17.64%), and 8 aged <20 years 
(15.68%). Most of the patients were males (32) with 
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62.74% rates. The majority (58.82%) of the patients 
were unemployed. Regarding the family history, 
none of the patients had family history of TB. The 
financial status ranged from low class (64.7%) to 
middle class (25.49%), and upper class (9.80%)  (Ta-
ble 1).

TABLE 1.  Different types of JIA

Variables Frequency
(No. 51) % 

Age (years) <20 years 8 15.68
20-39 23 45.09

40-59 11 21.56

≥60 9 17.64
Gender Male 32 62.74

Female 19 37.25
Occupation Employed 21 41.17

Unemployed 30 58.82
Family history Positive 0 0.0

Negative 51 100
Financial 
status

Low 33 64.7
Middle 13 25.49
Upper 5 9.80

The clinical parameters analysis of the enrolled 
patients showed that the most common site of verte-
bral involvement was dorsal segments - 29 (56.86%), 
followed by the lumbar - 16 (31.37%), cervical verte-
bra - 4 (7.84%), and the dorso-lumbar - 2 (3.92%). 
Moreover, the most common presenting complaints 
recorded in this study were back-pain  - 49 (96.07%), 
loss of appetite - 35 (68.62%), and fever - 22 (43.13%), 
radicular pain - 19 (37.25%), paraplegia - 18 (35.29%), 
weight loss - 14 (27.45%), and night sweating - 12 
(23.52%). Most of the enrolled patients had a long pe-
riod between the onset of the symptoms and diagno-
sis, reaching up to months and even years.  Immuno-
compromised patients were including diabetic - 11 
(21.56%)-, those with malignancy - 2 (3.92%) (a male 
patient with colonic cancer, and a female with breast 
cancer)-, and on steroids therapy - 3 (5.88%)-, one of 
them previously diagnosed with ulcerative colitis, 
another one diagnosed with COVID-19 infection, and 
the last one diagnosed with spinal TB (Table 2). 

A total of 15 patients who attended Basrah Teach-
ing Hospital had been examined and re-evaluated. 
Regarding the examination findings, 13.33% were 
observed with deformity either kyphotic or gibbous. 
Tenderness felt in 80% of the patients, while mass 
was palpated in 13.33%. Most of the examined pa-
tients (93.33%) had a power grade 1-3/5 (Table 3).

All the 15 patients who underwent surgical inter-
vention had been evaluated for neurological deficit 
before and after the surgery (one month only after 
surgery). One patient was recorded as grade A and 
another as grade B, the first one did not show any 

TABLE 2.  Clinical parameters distribution of the enrolled 
patients

Variables Frequency
(No. 51) % 

Site of lesion Cervical 4 7.84
Dorsal 29 31.37
Lumbar 16 56.86

Dorso-lumbar 2 3.92
Presenting 
complaint

Back pain 49 96.07
Paraplegia /
paraparesis 18 35.29

Weight loss 14 27.45
Sphincter 
uncontrol 5 9.80

Radicular 
pain 19 37.25

Subjective 
loss of 
sensation

6 11.76

Cough 3 5.88
Fever 22 43.13
Back swelling 4 7.84
Night 
sweating 12 23.52

Loss of 
appetite 35 68.62

Duration of 
symptoms

Weeks (3-4) 12 23.52
Months (3-6) 36 70.58
 Years
(up to 2 year) 3 5.88

Associated 
pathology

Diabetes 
mellitus 11 21.56

Malignancy 2 3.92
Steroid user 3 5.88

TABLE 3.  Different types of JIA

Variables Frequency
(No. 51) % 

Look Deformity 
(Kyphosis, 
gibbous 
deformity)

2 13.33

Cachexia  4 26.67

Mass 2 13.33

Sinus 2 13.33
Feel Tenderness 12 80.00

Mass 2 13.33
Power of 
lower limb

Grade 0/5  1 6.67
Grade1-3 /5 14 93.33

improvement after surgery while the next improved 
and recoded as grade C. Three patients had regis-
tered as grade C preoperatively, and all of them 
were transitioned to grade D. Seven patients ob-
served as grade D preoperatively, 3 of them showed 
a dramatic response and reserved normal motor 
and sensory functions (Tables 4, 5).
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The blood laboratory parameters revealed that 
hemoglobin levels presented with a mean of 7.46 + 
1.95), while lymphocyte count, erythrocyte sedi-
mentation rate (ESR), and C-reactive protein (CRP) 
recorded a means of 80.024 + 5.26, 80.36 + 15.74, and 
101.57 + 26.89, respectively (Table 6). 

TABLE 4.  Frankel grading of patients who underwent surgical 
intervention

Variables Preoperative
Postoperative (15)

A B C D E
Grade A: 1 1 
Grade B: 1 1 

Grade C: 3 3

Grade D: 7 4 3
Grade E: 3 3

TABLE 5. Frankel grading in regard to the site of lesion
Grade  No. of patients Site of lesions 
Grade A: 1 (6.67%) 1Dorsal 

Grade B: 1 (6.67%) 1Dorsal   

Grade C: 3 (20%) 2 Dorsal 
1 Lumbar

Grade D: 7 (46.67%) 4 Dorsal    
3 Lumbar

Grade E: 3 (20%) 3Dorsal 

TABLE 6. Laboratory-related parameters distribution of 
the enrolled patients
Variables Means + SD
Hemoglobin (g/dl) 7.46+1.95
Erythrocyte sedimentation rate 
(mml/hour) 80.36+15.74

C-reactive protein (mg/L) 101.57+26.89
Lymphocyte count (cell/ microliter) 80.024+5.26

Out of the 51 patients enrolled in this study 18 
(35.29%) had been managed conservatively using 
anti-TB chemotherapy, 33 (64.69%) had been man-
aged surgically by the following approaches: 

•	 Posterior drainage ± fixation -14 (27.45%), 
•	 Anterolateral thoracotomy drainage ± fixa-

tion, and rib graft -16 (31.37%), 
•	 Ilioinguinal drainage of abscess - 2 (3.92%)
•	 Direct Posterior drainage of large paraspinal 

abscess -1 (1.96%). 
Among those patients, 54.90% had been im-

proved, 9.80% had been deteriorated and their con-
dition worsening as the sequences of the complica-
tions, while 35.29% were still as the same condition 
(Table 7).

All of those 4 cases of cervical TB had been man-
aged conservatively, while 6 out of 16 cases (37.5%) 
diagnosed with lumbar lesions were managed con-
servatively, and 10 cases (62.5%) were managed sur-

TABLE 7.  Management and follow-up related parameters 
distribution of the enrolled patients

Variables Frequency
(No. 51) % 

Surgical 
management
33 patients

Posterior ± drainage ± 
fixation 14 27.45

Anterolateral 
thoracotomy drainage ± 
fixation and rib graft  

16 31.37

IIlioinguinal drainage of 
abscess  2 3.92

Direct  Posterior drainage 1 1.96
Conservative 18 35.29
Follow-up Improved

 (28)
Surgical 22

Conservative 6

Not-
improved 
(18)

Surgical 9

Conservative 9

Worsening
 (5)

Surgical 2

Conservative 3

gically. Regarding the dorsal Tb (29 cases), 7 cases 
(24.14%) had been managed conservatively, and 22 
cases (75.86%) had been managed surgically. Moreo-
ver, from those 2 cases of dorso-lumbar lesion, one 
(50.0%) had been managed conservatively and the 
other one (50.0%) surgically (Table 8).

TABLE 8. Site of lesion distribution regarding the management 
option
Management Cervical

(4 cases)
Lumbar
(16 cases)

Dorsal
(29 cases)

Dorso-
lumbar
(2 cases)

Conservative
No. 18

4 
(100.0%) 6 (37.5%) 7 

(24.14%)
1 
(50.0%)

Surgical
No. 33

0 
(0.0%)

10 
(62.5%)

22 
(75.86%)

1
 (50.0%)

DISCUSSION

Spinal Tuberculosis (TB), one of the oldest known 
diseases, has significantly impacted humanity. First 
described by Percival Pott in 1782 [19], evidence of 
spinal TB dates back to 3400 BC among Egyptian 
mummies [20]. It remains a major public health is-
sue in developing countries, accounting for 50% of 
skeletal TB cases and being a leading cause of 
non-traumatic paraplegia, with significant morbidi-
ty and socioeconomic repercussions [21].

Out of 51 cases studied, the majority of patients 
were young adults (20-39 years old) representing 
45.09%, followed by the 40-59 age group at 21.56%. 
Males predominated (62.74%), with most patients 
being non-employed (58.82%) and of poor financial 
status (68.08%). A similar study by Peng Wang et al. 
on 597 spinal TB cases found a majority in the 20-39 
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age group (37.6%) with males at 52.43% [22]. Mo-
hammad Khan’s study of 305 patients noted 55.1% 
in the 20-45 age group and a high rate of non-em-
ployment (37.2%) [23]. Zheng Liu’s retrospective 
study in China on 1378 patients also found a pre-
dominance in the 18-45 age group (40.7%) and males 
(58.4%), with a significant portion being non-em-
ployed (>65%) [24].

Young people are more vulnerable to spinal TB 
due to greater mobility, harsh living conditions, and 
poor health awareness as interpreted by Wang [22]. 
Hao Zeng hypothesizes that young patients perform-
ing long periods of physical labor increase spinal 
load, leading to chronic spinal injury and suscepti-
bility to Mycobacterium tuberculosis infection [25]. 
A national TB survey in 2010 indicated a rise in old-
er patients with bone and joint TB [26], attributed to 
aging populations, longer lifespans, poor immuno-
logical status, and higher vulnerability to comorbid-
ities [27]. In older patients, spinal TB is character-
ized by disease complexity, slow recovery, treatment 
resistance, and atypical symptoms [28].

Clinically, the most affected segments were dor-
sal (59.86%), followed by lumbar (31.37%), dor-
so-lumbar (3.92%), and cervical (7.84%). Thoracic 
and lumbar spine involvement is common, leading 
to spinal deformity and paralysis [29]. However, 
Obisesan’s and Lagundoye’s studies found lumbar 
vertebrae more vulnerable than thoracic segments 
[30]. Common presenting symptoms were back 
pain, loss of appetite, and fever. Severe symptoms 
like paraplegia, weight loss, and night sweats were 
also noted. The chronic, progressive nature of spinal 
TB and its prevalence among immunocompromised 
individuals often delays diagnosis for months or 
even years [31].

In this study, immunocompromised cases includ-
ed patients with diabetes mellitus, malignancies, and 
those on steroids. Delayed diagnosis and misdiagno-
sis were challenges, as illustrated by cases of non-tu-
berculous vertebral osteomyelitis misdiagnosed as 
TB [32, 33]. Back pain is the most common symptom, 
often followed by night sweats, weight loss, and low-
grade fever. Studies by Garg RK and Turgut M con-
firm that pain is typically localized to the site of infec-
tion [31,34]. Chronic back pain was the only 
presenting complaint in 61% of UK patients with spi-
nal TB [35]. Owolabi’s study of 87 patients found par-
aplegia (100%) and back pain (90.8%) as common 
presentations, linking high paraplegia rates to de-
layed healthcare seeking [36] . Pain mechanisms in-
clude vertebral body destruction and inflammatory 
stimuli leading to neuropathic pain [24].

Neurological injury and disability rates among 
spinal TB patients vary from 23% to 76% [37]. Spinal 
deformity, notably kyphosis, is a hallmark of spinal 
TB, commonly resulting from thoracic involvement. 

Deformity severity depends on the number of af-
fected vertebrae, with kyphotic deformity increas-
ing by over 10° in up to 20% of cases post-treatment 
[36, 38]. This study observed deformity in 13.33% of 
patients, with 80% developing tenderness upon pal-
pation. A study in Guizhou Province found deform-
ity and tenderness in 30.65% and 77.89% of 542 spi-
nal TB patients, respectively [22]. Roop Singh 
confirmed kyphotic deformity’s correlation with 
vertebral involvement and disease duration [39].

Erythrocyte sedimentation rate (ESR) and C-reac-
tive proteins (CRP) are sensitive parameters for 
monitoring disease activity. This study observed 
ESR (80.36 ± 15.74) and CRP (101.57 ± 26.89), consist-
ent with some studies [22], while contrasting with 
others like Fam A.G.’s [40]. Mulleman et al. found 
CRP levels ranging from 6 to 197 mg/l in 23 spinal TB 
patients [41]. Sudprasert et al. noted a mean CRP lev-
el of 80.4 mg/L in patients with neurological deficits, 
with significant postoperative CRP decline correlat-
ing with neurological recovery [42].

Hemoglobin (Hb) level reflects nutritional status, 
with malnutrition being a key cause of spinal TB de-
velopment [43]. This study recorded a mean Hb val-
ue of 7.46 ± 1.95. Spinal TB, a wasting disease, neces-
sitates nutritional support [44]. The World Health 
Organization recommends enhancing nutritional 
status alongside anti-TB treatment [45]. Immuno-
therapies can improve bacterial replication control, 
treatment duration, and therapeutic effects in latent 
or active TB cases [46]. 

Lymphocyte-predominant exudates with high 
adenosine deaminase (ADA) are indicative of tuber-
culous infections [47]. However, diagnosing TB via 
fluid analysis remains challenging. Lymphocytes 
constitute up to 90% of cells in TB-infected fluids [48]. 
This study recorded a mean lymphocyte count of 
80.024±5.26. Francisco Gambo’s study on lymphocyte 
populations in TB infection found doubled lympho-
cyte counts in recent infections compared to controls 
[49].

Spinal TB management is challenging and de-
pends on disease severity and presentation. Treat-
ment generally involves supportive care, anti-TB 
chemotherapy, and surgical interventions. Anti-TB 
chemotherapy, the primary treatment, is used for 
6-9 months [46]. In this study, 35.29% of patients 
were managed conservatively with anti-TB drugs, 
while 64.69% underwent various surgical proce-
dures [50]. Surgical factors include poor drug com-
pliance due to treatment duration and adverse ef-
fects, high multi-drug resistance rates, and the 
inability of anti-TB drugs to correct vertebral de-
struction  [51]. Advanced surgical techniques have 
improved spinal alignment and function [52,53].

A 2018 study in Iran on 229 skeletal TB patients 
found 21.4% underwent surgery and anti-TB chemo-
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therapy, while 78.6% used anti-TB chemotherapy 
alone, achieving an 86% success rate [54]. Lionelson 
Norbert Yong et al.’s 2021 meta-analysis of 19 arti-
cles concluded that surgical intervention is more 
common than conservative management, likely due 
to neurological consequences [55-57]. Studies on 
surgical techniques recorded many patients with 
compromised preoperative neurological status. 
However, fewer studies evaluated outcomes of con-
servative management, with those patients less like-
ly to have initial neurological deficits [58,59]. 

This study was limited by the pandemic of corona-
virus and the transition of Basrah Teaching Hospital 
to an isolation Hospital for infected patients, which 
limited the registration of new cases and surgical in-
terventions of the patients also, skipped lesions not 

assess because most of the patient not do whole spine 
MRI, additionally, it was too difficult to call the pa-
tients and ask them to attend the hospital for research 
purpose as they have poorly cooperated. Moreover, 
patients were poorly understanding the full medical 
information that can tell the doctor about the details.

CONCLUSION

The prevalence and characteristics of patients 
with spinal TB follow the global trend, although some 
differences were recorded but it was not that signifi-
cant. The surgical approach is still superior to the 
conservative one in the improvement of neurological 
deficit.

Conflict of interest: none declared
Financial support: none declared

1.	 Gautam MP, Karki P, Rijal S, Singh R. Pott‘s spine and paraplegia. 
JNMA J Nepal Med Assoc. 2005 Jul-Sep;44(159):106-15. PMID: 
16570378.

2.	 Jain AK, Dhammi IK. Tuberculosis of the spine: a review. 
Clin Orthop Relat Res. 2007 Jul;460:39-49. doi: 10.1097/
BLO.0b013e318065b7c3. 

3.	 Turgut M. Spinal tuberculosis (Pott‘s disease): its clinical 
presentation, surgical management, and outcome. A survey 
study on 694 patients. Neurosurg Rev. 2001 Mar;24(1):8-13. 
doi: 10.1007/pl00011973.

4.	 Organization WH. Global Tuberculosis Report. Geneva: World 
Health Organization; 2014. 2016.

5.	 atlas wd. 2021 [updated 21 July 2021. Available from: https://
knoema.com/WBWDI2019Jan/world-development-indicators-wdi.

6.	 Holloway KL, Link K, Rühli F, Henneberg M. Skeletal lesions 
in human tuberculosis may sometimes heal: an aid to 
palaeopathological diagnoses. PLoS ONE. 2013;8(4):e62798.

7.	 Tuli S. General principles of osteoarticular tuberculosis. Clin 
Orthop Relat Res. 2002;398:11-9. doi: 10.1097/00003086-
200205000-00003.

8.	 Kotil K, Alan MS, Bilge T. Medical management of Pott disease 
in the thoracic and lumbar spine: a prospective clinical study. 
J Neurosurg Spine. 2007 Mar;6(3):222-8. doi: 10.3171/
spi.2007.6.3.222. 

9.	 Rezai AR, Lee M, Cooper PR, Errico TJ, Koslow M. Modern 
management of spinal tuberculosis. Neurosurgery. 1995 
Jan;36(1):87-97; discussion 97-8. doi: 10.1227/00006123-
199501000-00011. 

10.	 Kiran NAS, Vaishya S, Kale SS, Sharma BS, Mahapatra AK. 
Surgical results in patients with tuberculosis of the spine and 
severe lower-extremity motor deficits: a retrospective study of 
48 patients. J Neurosurg Spine.2007;6(4):320-6. doi: 10.3171/
spi.2007.6.4.6.

11.	 Jain AK. Tuberculosis of the spine: a fresh look at an old 
disease. J Bone Joint Surg Br. 2010 Jul;92(7):905-13. doi: 
10.1302/0301-620X.92B7.24668. 

12.	 Quiñones-Hinojosa A, Jun P, Jacobs R, Rosenberg WS, Weinstein 
PR. General principles in the medical and surgical management 
of spinal infections: a multidisciplinary approach. Neurosurg 
Focus. 2004 Dec 15;17(6):E1. doi: 10.3171/foc.2004.17.6.1. 

13.	 McLain RF, Isada C. Spinal tuberculosis deserves a place on the 
radar screen. Cleve Clin J Med. 2004 Jul;71(7):537-9, 543-9. doi: 
10.3949/ccjm.71.7.537. 

REFERENCES
14.	 Mondal A. Cytological diagnosis of vertebral tuberculosis with 

fine-needle aspiration biopsy. J Bone Joint Surg Am. 1994 
Feb;76(2):181-4. doi: 10.2106/00004623-199402000-00003. 

15.	 Pertuiset E, Beaudreuil J, Lioté F, Horusitzky A, Kemiche F, Richette 
P, et al. Spinal tuberculosis in adults. A study of 103 cases in 
a developed country, 1980-1994. Medicine (Baltimore). 1999 
Sep;78(5):309-20. doi: 10.1097/00005792-199909000-00003. 

16.	 Tuli S. Judicious management of tuberculosis of bones, joints 
and spine. Indian J Orthop. 1985;19(2):147-66.

17.	 Tuli SM. Tuberculosis of the skeletal system: JP Medical Ltd; 
2016.

18.	 McLain RF, Isada C. Spinal tuberculosis deserves a place on 
the radar screen. Cleve Clin J Med. 2004;71(7):537-9, 543.doi: 
10.3949/ccjm.71.7.537. 

19.	 Gorse GJ, Pais MJ, Kusske JA, Cesario TC. Tuberculous 
spondylitis. A report of six cases and a review of the literature. 
Medicine (Baltimore). 1983;62(3):178-93.

20.	 Taylor GM, Murphy E, Hopkins R, Rutland P, Chistov Y. First 
report of Mycobacterium bovis DNA in human remains from 
the Iron Age. Microbiology. 2007;153(4):1243-9.

21.	 Moon MS, Kim SS, Moon HL, Kim DH. Mycobacterium 
Tuberculosis in Spinal Tuberculosis. Asian Spine J. 2017 
Feb;11(1):138-149. doi: 10.4184/asj.2017.11.1.138. 

22.	 Wang P, Liao W, Cao G, Jiang Y, Rao J, Yang Y. Characteristics 
and Management of Spinal Tuberculosis in Tuberculosis 
Endemic Area of Guizhou Province: A Retrospective Study of 
597 Patients in a Teaching Hospital. Biomed Res Int. 2020 Jan 
30;2020:1468457. doi: 10.1155/2020/1468457.

23.	 Hasan Khan MN, Jamal AB, Hafeez A, Sadiq M, Rasool MU. 
Is spinal tuberculosis changing with changing time? Ann 
Med Surg (Lond). 2021 May 28;66:102421. doi: 10.1016/j.
amsu.2021.102421. 

24.	 Liu Z, Wang J, Chen GZ, Li WW, Wu YQ, Xiao X, et al. Clinical 
Characteristics of 1378 Inpatients with Spinal Tuberculosis in 
General Hospitals in South-Central China. Biomed Res Int. 2019 
Mar 3;2019:9765253. doi: 10.1155/2019/9765253. 

25.	 Zeng H, Liang Y, He J, Chen L, Su H, Liao S, et al. Analysis of 
Clinical Characteristics of 556 Spinal Tuberculosis Patients in 
Two Tertiary Teaching Hospitals in Guangxi Province. Biomed 
Res Int. 2021;2021:1344496. doi: 10.1155/2021/1344496.

26.	 Wang L, Cheng S, Chen M, Zhao Y, Zhang H, et al. The fifth 
national tuberculosis epidemiological survey in 2010. Chinese 
J Antituberculosis. 2012;34(8):485-508.

https://doi.org/10.1097/blo.0b013e318065b7c3
https://doi.org/10.1097/blo.0b013e318065b7c3
https://doi.org/10.1007/pl00011973
https://knoema.com/WBWDI2019Jan/world-development-indicators-wdi
https://knoema.com/WBWDI2019Jan/world-development-indicators-wdi
https://doi.org/10.1097/00003086-200205000-00003
https://doi.org/10.1097/00003086-200205000-00003
https://doi.org/10.3171/spi.2007.6.3.222
https://doi.org/10.3171/spi.2007.6.3.222
https://doi.org/10.1227/00006123-199501000-00011
https://doi.org/10.1227/00006123-199501000-00011
https://doi.org/10.3171/spi.2007.6.4.6
https://doi.org/10.3171/spi.2007.6.4.6
https://doi.org/10.1302/0301-620x.92b7.24668
https://doi.org/10.3171/foc.2004.17.6.1
https://doi.org/10.3949/ccjm.71.7.537
https://doi.org/10.2106/00004623-199402000-00003
https://doi.org/10.1097/00005792-199909000-00003
https://doi.org/10.3949/ccjm.71.7.537
https://doi.org/10.4184/asj.2017.11.1.138
https://doi.org/10.1155/2020/1468457
https://doi.org/10.1016/j.amsu.2021.102421
https://doi.org/10.1016/j.amsu.2021.102421
https://doi.org/10.1155/2019/9765253
https://doi.org/10.1155/2021/1344496


145Romanian Journal of Rheumatology – Volume 33, No. 3, 2024

27.	 Guozhen D, Hailiang W, Hong W. The diagnosis and treatment of 
senile tuberculosis of spine. J Wannan Med Coll. 2000;1.

28.	 Liu Z, Wang X, Xu Z, Zeng H, Zhang P, Peng W, Zhang Y. Two 
approaches for treating upper thoracic spinal tuberculosis 
with neurological deficits in the elderly: A retrospective case-
control study. Clin Neurol Neurosurg. 2016 Feb;141:111-6. doi: 
10.1016/j.clineuro.2016.01.002. 

29.	 Cheung WY, Luk KD. Clinical and radiological outcomes after 
conservative treatment of TB spondylitis: is the 15 years‘ follow-
up in the MRC study long enough? Eur Spine J. 2013 Jun;22 
Suppl 4(Suppl 4):594-602. doi: 10.1007/s00586-012-2332-x. 

30.	 Obisesan AA, Lagundoye SB, Lawson EA. Radiological features 
of tuberculosis of the spine in Ibadan, Nigeria. Afr J Med Med 
Sci. 1977 Jun;6(2):55-67.

31.	 Garg RK, Somvanshi DS. Spinal tuberculosis: a review. J Spinal 
Cord Med. 2011;34(5):440-54.

32.	 Canine C, Medeck S, Hackett A. Delayed Diagnosis of Spinal 
Tuberculosis in a 44-year-old Male with Acute on Chronic Low 
Back Pain. Clin Pract Cases Emerg Med. 2019;3(2):107-11.

33.	 Kamara E, Mehta S, Brust JC, Jain AK. Effect of delayed diagnosis 
on severity of Pott‘s disease. Int Orthop. 2012;36(2):245-54.

34.	 Turgut M. Spinal tuberculosis (Pott‘s disease): its clinical 
presentation, surgical management, and outcome. A survey 
study on 694 patients. Neurosurg Rev. 2001;24(1):8-13.

35.	 Cormican L, Hammal R, Messenger J, Milburn HJ. Current 
difficulties in the diagnosis and management of spinal 
tuberculosis. Postgrad Med J. 2006;82(963):46-51.

36.	 Owolabi L, Nagoda M, Samaila A, Aliyu I. Spinal tuberculosis in 
adults: a study of 87 cases in Northwestern Nigeria. Neurology 
Asia. 2010;15(3):239-44.

37.	 Kotil K, Alan MS, Bilge T. Medical management of Pott disease 
in the thoracic and lumbar spine: a prospective clinical 
study. J Neurosurg Spine. 2007;6(3):222-8. doi: 10.3171/
spi.2007.6.3.222.

38.	 Gautam MP, Karki P, Rijal S, Singh R. Pott‘s spine and paraplegia. 
JJNMA J Nepal Med Assoc. 2005;44(159):106-15.

39.	 Singh R, Magu NK. Evaluation of the Behavior of Spinal 
Deformities in Tuberculosis of the Spine in Adults. Asian Spine 
J. 2015;9(5):741-7.

40.	 Fam AG, Rubenstein J. Another look at spinal tuberculosis. J 
Rheumatol. 1993;20(10):1731-40.

41.	 Mulleman D, Mammou S, Griffoul I, Avimadje A, Goupille P, 
et al. Characteristics of patients with spinal tuberculosis in a 
French teaching hospital. Joint Bone Spine. 2006;73(4):424-7. 
doi: 10.1016/j.jbspin.2005.10.013.

42.	 Sudprasert W, Piyapromdee U, Lewsirirat S. Neurological Recovery 
Determined by C-Reactive Protein, Erythrocyte Sedimentation Rate 
and Two Different Posterior Decompressive Surgical Procedures: A 
Retrospective Clinical Study of Patients with Spinal Tuberculosis. J 
Med Assoc Thai. 2015;98(10):993-1000.

43.	 Hayashi S, Takeuchi M, Hatsuda K, Ogata K, Kurata M, et al. The 
impact of nutrition and glucose intolerance on the development of 
tuberculosis in Japan. Int J Tuberculosis Lung Dis. 2014;18(1):84-8.

44.	 Moon MS. Tuberculosis of spine: current views in diagnosis and 
management. Asian Spine J. 2014;8(1):97-111.

45.	 Organization WH. Guideline: nutritional care and support for 
patients with tuberculosis: World Health Organization; 2013.

46.	 Abate G, Hoft DF. Immunotherapy for tuberculosis: future 
prospects. Immunotargets Ther. 2016;5:37-45. doi: 10.2147/
ITT.S81892.

47.	 Choi H, Chon HR, Kim K, Kim S, Oh KJ, Jeong SH, et al. Clinical 
and Laboratory Differences between Lymphocyte- and 
Neutrophil-Predominant Pleural Tuberculosis. PLoS One. 2016 
Oct 27;11(10):e0165428. doi: 10.1371/journal.pone.0165428. 

48.	 Valdés L, Alvarez D, San José E, Penela P, Valle JM, García-
Pazos JM, et al. Tuberculous pleurisy: a study of 254 patients. 
Arch Intern Med. 1998 Oct 12;158(18):2017-21. doi: 10.1001/
archinte.158.18.2017. 

49.	 Gambón-Deza F, Pacheco Carracedo M, Cerdá Mota T, Montes 
Santiago J. Lymphocyte populations during tuberculosis 
infection: V beta repertoires. Infect Immun. 1995;63(4):1235-
40.

50.	 Jain AK, Jaggi KR, Bhayana H, Saha R. Drug-resistant Spinal 
Tuberculosis. Indian J Orthop. 2018;52(2):100-7.

51.	 Kim CW, Perry A, Garfin SR. Spinal Instability: The Orthopedic 
Approach. Semin Musculoskelet Radiol. 2005;09(01):77-87.

52.	 Issack PS, Boachie-Adjei O. Surgical correction of kyphotic 
deformity in spinal tuberculosis. Int Orthop. 2012;36(2):353-7. 
doi: 10.1007/s00264-011-1292-9.

53.	 Kapoor S, Kapoor S, Agrawal M, Aggarwal P, Jain BK Jr. 
Thoracoscopic decompression in Pott‘s spine and its long-term 
follow-up. Int Orthop. 2012 Feb;36(2):331-7. doi: 10.1007/
s00264-011-1453-x. 

54.	 Golsha RMD, Mehravar FM, Alinezhad Esboie AMD, Rafiee SB, 
Rafiee SMDMPH. The Epidemiology of Skeletal Tuberculosis 
in Northeast of Iran: A Review of 229 Cases. Iran J Med Sci.  
2018;43(4):380-5.

55.	 Li W, Liu J, Gong L, Zhou Y, Duan D. Posterior intervertebral space 
debridement, annular bone grafting and instrumentation for 
treatment of lumbosacral tuberculosis. BMC Surg. 2017 Dec 
4;17(1):124. doi: 10.1186/s12893-017-0310-2. 

56.	 Omran K, Abdel-Fattah AS, Othman AMA, Youssef AO, Solimen 
A, et al. Lateral Extracavitary Approach Versus Posterior 
Extensive Circumferential Decompression in the Treatment of 
Complicated Thoracic and Lumbar Tuberculous Spondylitis. Clin 
Spine Surg. 2017;30(9):E1211-e9.

57.	 Li Z, Lei F, Xiu P, Yang X, Wang L, Feng G, et al. Surgical 
management for middle or lower thoracic spinal tuberculosis 
(T5-T12) in elderly patients: Posterior versus anterior 
approach. J Orthop Sci. 2019 Jan;24(1):68-74. doi: 10.1016/j.
jos.2018.08.012. 

58.	 Bhandari A, Garg RK, Malhotra HS, Verma R, Singh MK, et al. 
Outcome assessment in conservatively managed patients with 
cervical spine tuberculosis. Spinal Cord. 2014;52(6):489-93. doi: 
10.1038/sc.2014.49.

59.	 Garg RK, Raut T, Malhotra HS, Parihar A, Goel M, Jain A, et al. 
Evaluation of prognostic factors in medically treated patients of 
spinal tuberculosis. Rheumatol Int. 2013 Dec;33(12):3009-15. 
doi: 10.1007/s00296-013-2841-x. 

https://doi.org/10.1016/j.clineuro.2016.01.002
https://doi.org/10.1007/s00586-012-2332-x
https://doi.org/10.3171/spi.2007.6.3.222
https://doi.org/10.3171/spi.2007.6.3.222
https://doi.org/10.1016/j.jbspin.2005.10.013
https://doi.org/10.2147/itt.s81892
https://doi.org/10.2147/itt.s81892
https://doi.org/10.1371/journal.pone.0165428
https://doi.org/10.1001/archinte.158.18.2017
https://doi.org/10.1001/archinte.158.18.2017
https://doi.org/10.1007/s00264-011-1292-9
https://doi.org/10.1007/s00264-011-1453-x
https://doi.org/10.1007/s00264-011-1453-x
https://doi.org/10.1186/s12893-017-0310-2
https://doi.org/10.1016/j.jos.2018.08.012
https://doi.org/10.1016/j.jos.2018.08.012
https://doi.org/10.1038/sc.2014.49
https://doi.org/10.1007/s00296-013-2841-x

