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Abstract 
Background: Spinal Tuberculosis is the most common and dangerous form 
of skeletal tuberculosis. It has the potential for serious morbidity, including 
permanent neurologic deficits and severe deformity. The aim of this study is 
to review spinal Tuberculosis (TB) cases in our tertiary care center and eva-
luate it from different aspects, which may provide great support to the clinical 
decisions of this disease. Methods: The study was a retrospective charts re-
view of all adult spinal TB patients who were evaluated at King Abdulaziz 
Medical City, Riyadh, from January 2001 to March 2015. The inclusion of 
cases will need to meet a specific case definition. Patients demography, pre-
senting symptoms and signs, and radiological and microbiological data for all 
the patients were collected and reviewed. Results: A total of 61 cases screened 
charts were included according to the case definition. 59% were female, and 
the mean age was 51.3 years. The most presenting symptom was back pain 
(85%), followed by lower limbs weakness and lower limbs pain. The average 
duration of symptoms was 170 days. The average hospital stay was 41.4 days. 
On physical examination, about half of the patients had bilateral lower limbs 
weakness. Acute phase reactants like C-reactive protein (CRP) and Erythro-
cyte sedimentation rate (ESR) were elevated, 97% and 92% respectively, 
however leukocytosis was not common. Out of all the patients who had a bi-
opsy done (59 patients), 51 patients (86%) had positive AFB culture. MTB 
PCR was done from spine biopsy in 16 patients, and 81% were positive. Out 
of 53 tissue specimens, histopathology showed 45% necrotizing granuloma, 
21% non-necrotizing granuloma, and 34% non-specific inflammation. Imag-
ing (either CT scan or MRI) was performed on the patients at the time of 
presentation, and the most common signs seen in both were vertebral bone 
destruction (95%, 80%) and perivertebral collections (70%, 84%). The thoracic 
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and lumbar vertebrae were the most common involved locations. Thirty-one 
patients had both modalities done (CT and MRI), and spinal compression 
was seen on MRI in 68% of the cases compared to 36% on the CT scan. All 
the patients received the first line therapy with some individual adjustment 
and only 39% (27 patients) underwent surgery. Conclusion: Spinal Tubercu-
losis is a chronic presentation illness with a non-specific clinical picture. In-
terventional diagnostics is the best current modality to reach a confirmatory 
diagnosis. The gold standard for confirming TB diagnosis probably will re-
main cultures in addition to early utilization of molecular TB diagnostics. 
Time for diagnosis of Spinal Tuberculosis is delayed despite improvement in 
diagnostics tests. Medical treatment is the major solution of uncomplicated 
spinal TB. 
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1. Background  

Tuberculosis (TB) is an endemic disease in developing countries. The incidence 
of spinal TB is not well known, but it is an ancient disease and been identified in 
Egyptian mummies dating back to 9000 BC. TB is found to affect almost all parts 
of the body [1].  

Locally, the estimated TB annual incidence as per latest reports of WHO and 
Saudi Ministry of health is decreasing compared to previous years. New TB cases 
in 2016 were 10 per 100,000 population, 6.82 represents the annual incidence 
rate of Pulmonary TB, and 2.35 is the rate of Non-Pulmonary cases including 
Skeletal diseases [2] [3]. There are potential underreported cases of presumptive 
TB when microbiological studies are negative but with compatible clinical and 
radiological changes and treatment response. Several reviews were done to eva-
luate this kind of disease in different areas around the globe [4]-[9]. The skeletal 
TB disease accounts for 10 to 35 percent of all extrapulmonary tuberculosis cases 
[10] [11] [12] [13] [14]. Among the common presentation of skeletal TB is Pott’s 
disease which might account for 50% of cases [15]. 

Due to its sub-acute course, the diagnosis of Pott’s disease can be delayed or 
even go unrecognized for months. The late presentation was reported in both 
non-endemic areas where the incidence of the disease is low, and in the endemic 
area where the access to medical care could be limited [5] [8]. The delay in di-
agnosis and treatment is a major factor in determining the disease outcomes 
[16]. Thus, early diagnosis and treatment are essential keys to prevent devastat-
ing outcomes e.g. permanent neurological deficit or spinal deformity [1]. The 
newly developed laboratory and imaging modalities during these years and dif-
ferent treatment protocols mandate applying new guidelines to diagnose and 
treat this serious disease. New reviews are always required to assess modern di-
agnostic modalities and treatment options. 
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The aim of this study is to review spinal Tuberculosis (TB) cases in our ter-
tiary care center and evaluate it from different aspects, which may provide great 
support to the clinical decisions of this disease. 

2. Methodology 

The study is a retrospective charts review of all adult spinal tuberculosis patients 
(i.e. 14 years and older) who were evaluated at King Abdulaziz Medical City 
(KAMC) in Riyadh, Saudi Arabia, from January 2001 to March 2015. 

The patient’s charts were the main source of data and reviewed by using the 
ICD codes for Spinal Tuberculosis, Pott’s disease, tuberculous spondylitis, and 
Vertebral TB through the medical records department. 

Patients demography, presenting symptoms and signs, radiological and bio-
logical data for all the patients fulfilling a specific case definition were reviewed 
and analyzed. 

Case definition: Any patient with symptoms or signs suggestive of spinal TB 
with supportive radiological evidence of infection and the diagnosis confirmed 
by either positive AFB tissue culture for mycobacterium tuberculosis or tissue 
biopsy showing pathological features of TB. 

Inclusion criteria: All patients fulfilled the case definition and older than 14 
years. 

Exclusion criteria: Any patient diagnosed with spinal tuberculosis but not ful-
fill the case definition or younger than 14 years old.  

The actual patient’s identity was masked. The Ethical approval was obtained 
from King Abdullah Medical Research Center, Riyadh, Saudi Arabia. 

3. Results 

A total of 61 cases out of 120 screened charts were included according to the case 
definition. 36 (59%) were female, and the mean age was 51.3 years with a range 
of 14 to 88 years old. Nine patients had a previous history of TB, 5 of them they 
had spinal TB, and the other 4 had pulmonary TB (Table 1).  

The most presenting symptom is back pain in 52 cases (85%), followed by 
lower limbs weakness in 32 cases (52%), and lower limbs pain in 21 cases (34%). 
Fever, night sweating and weight loss presented in 18 (30%), 16 (26%), and 13 
(21%) cases respectively (Figure 1). The patients usually presented with chronic 
symptoms (mean 170 days) and the average duration of hospital stay for these 
patients was 41 days. On physical examination, 51% had bilateral lower limbs 
weakness as in (Figure 2). 

Acute phase reactants like CRP and ESR were high in most of the patients, 
97% and 92% respectively, but leukocytosis was not common and seen only in 
16% (Table 2). 

Out of all the patients who had a biopsy done, 51 patients (86%) out of 59 
tested patients had positive AFB culture for mycobacterium tuberculosis. MTB 
PCR was done from spine biopsy in 16 patients, and 81% came positive as shown 
in (Table 3). Only one patient had multi-drug resistance TB with previous spinal 
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TB infection. 
In pathological description, 53 tissue biopsies done, 45% showed necrotizing 

granuloma, 21% non-necrotizing granuloma, and 34% non-specific inflamma-
tion (Table 4). 

Imaging (either CT scan or MRI) was performed on the patients at the time of 
presentation. As shown in (Table 5), the most common signs seen in both were 
vertebral bone destruction and perivertebral collections. The Thoracic/Lumbar 
vertebrae were the most common involved locations (Table 6). Thirty-one pa-
tients had both modalities done (CT and MRI), and spinal compression was seen 
on MRI in 68% of the cases compared to 36% on the CT scan with a P-value less 
than 0.05 (Table 5). 

All patients received anti-tuberculous therapy (standard first line) with some 
individual adjustment according to the response and the complications, with an 
average of 15 months of treatment. 11 (18%) patients developed side effects from 
the medications, 7 of them develop hepatitis, and two patients had vomiting, and 
one patient had vision loss, and one patient had increasing bilirubin. On the 
other hand, 24 (39%) of the patients needed surgical intervention for spin TB 
complications and reached up to 27 spinal procedures (Table 7). 
 

 
Figure 1. Presenting symptoms. 

 

 
Figure 2. Physical examination. 
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Table 1. Demographic data. 

Demographic Data 

Factors Number (%)  

Age, mean 51.3 years (From 14 to 88 years) 

Age distribution, years:   

14 - 30 12 (19.67%)  

31 - 60 26 (42.62%)  

61 - 88 23 (37.71%)  

Gender   

Male 25 (40.98%)  

Female 36 (59.02%)  

Nationality   

Saudi 59 (96.72%)  

Non-Saudi 2 (3.28%)  

Medical Background   

Diabetes mellitus 15 (24.59%)  

Hypertension 22 (36.07%)  

Chronic kidney disease 5 (8.20%)  

Transplanted organ (Liver) 1 (1.64%)  

Hepatitis C virus 1 (1.64%)  

Hepatitis B virus 1 (1.64%)  

Myelodysplastic syndrome 1 (1.64%)  

History of previous TB   

Pulmonary 4 (6.56%)  

Spine 5 (8.20%)  

Total 9 (14.75%)  

Hospital Stay, mean 41 days (From 1 to 275 days) 

Duration of symptoms, mean 170 days (From 2 to 2190 days) 

 
Table 2. Laboratory finding. 

Lab Number (%) Reference 

WBC   

Leukocytosis 10 (16.39%) 
3 (4.92%) 

WBC > 11.0 × 109/L 

Leukopenia WBC < 4.0 × 109/L 

Hemoglobin   

Anemia 41 (67.21%) Hemoglobin < 135 gm/L 

Acute Phase Reactant   

High ESR n = 54 50 (92.59%) Normal ESR 0 - 20 mm/h 

High CRP n = 36 35 (97.22%) Normal CRP 0 - 3.5 mg/L 

Sodium   

Hyponatremia n = 60 30 (50%) Sodium < 136 mEq/L 

Platelets   

Thrombocytosis 19 (31.15%) 
2 (3.28%) 

Platelets > 400 × 109/L 

Thrombocytopenia Platelets < 150 × 109/L 
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Table 3. Microbiology. 

Test Positive Negative 

AFB Histopathology n = 53 2 (3.77%) 51 (96.23%) - (Negative or not done) 

TB PCR n = 16 13 (81.25%) 3 (18.75%) 

TB Culture n = 59 51 (86.44%) 8 (13.56%) 

Culture susceptibility n = 59   

Pan Sensitive 57 (96.61%)  

MDR-MTB 1 (1.69%)  

 
Table 4. Tissue biopsies. 

Tissue Biopsies n = 53 Number (%) 

Necrotizing granuloma (Caseating) 24 (45.28%) 

Non-caseating granuloma 11 (20.75%) 

Other (Inflammatory tissue, not specific) 18 (33.96%) 

 
Table 5. Finding of the spinal images. 

Finding CT n = 40, Number (%) MRI n = 50, Number (%) 

Spinal compression 13 (32.50%) 26 (52%) 

Collection  
(Intraspinal/Intravertebral) 

28 (70%) 42 (84%) 

Paraspinal 9 (32.14%) 16 (38.10%) 

Paravertebral 10 (35.71%) 23 (54.76%) 

Epidural 5 (17.86%) 13 (30.95%) 

Not specified 9 (32.14%) 2 (4.76%) 

Vertebral destruction 38 (95%) 40 (80%) 

Disc space 10 (25%) 19 (38%) 

Other 11 (27.50%) 11 (22%) 

Iliopsoas/Psoas collection 9 (81.82%) 3 (27.27%) 

Lymphadenopathy 1 (9.09%) 1 (9.09%) 

Pleural effusion 1 (9.09%) -- 

Gluteal abscess -- 1 (9.09%) 

Spinal mass/lesion -- 3 (27.27%) 

Bony deterioration -- 1 (9.09%) 

Compression fracture -- 2 (18.18%) 

 
CT & MRI n = 31,  

Number (%) 
 

Finding in both CT and MRI CT MRI P Value 

Spinal compression 11 (35.58%) 21 (67.74%) 0.0007 

Collection 21 (67.74%) 26 (83.87%) 0.0227 

Vertebral destruction 28 (90.32%) 27 (87.10%) 0.3253 

Disc space 8 (25.81%) 14 (45.16%) 0.0117 
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Table 6. Site of spinal TB involvement. 

Site of Involvement Number (%) 

Cervical 6 (9.84%) 

Thoracic 18 (29.51%) 

Lumbar 20 (32.79%) 

Sacral 1 (1.64%) 

Cervical + Thoracic 4 (6.56%) 

Cervical + Lumbar 1 (1.64%) 

Thoracic + Lumbar 10 (16.67%) 

Lumbar + Sacral 
1 (1.64%) 

 

 
Table 7. Management. 

 Number (%) 

Medication  

Isoniazid 57 (93.44%) 

Rifampicin 58 (95.08%) 

Pyrazinamide 60 (98.36%) 

Ethambutol 60 (98.36%) 

Pyridoxine 59 (96.72%) 

Moxifloxacin 14 (22.95%) 

Ciprofloxacin 5 (8.20%) 

Streptomycin 1 (1.64%) 

Steroid 14 (22.95%) 

Surgical Intervention, n = 27 Procedures  

Decompression (Laminectomy) 24 (88.87%) 

Instrumental Stabilization 15 (55.56%) 

Fusion (Bone grafting) 3 (11.11%) 

4. Discussion 

Spinal infection is a major dilemma that is difficult to confirm it and differen-
tiate it clinically from other spinal diseases like tumors, degenerative changes, 
and non-inflammatory lesions despite improving different diagnostic methods 
[17]. 

Saudi Arabia considered as an endemic area of TB and spinal TB is quite 
common in our country as well as in developing countries [4] [18]. Alothman A 
et al. did a study in 69 patients from 1985 to 1998 at KAMC-Riyadh (which pre-
viously called King Fahad National Guard Hospital) and published in 2001 [4]. 
In their study, they found that the cases in the age group from 51 to 70 years was 
the highest group (52%) which is almost like our finding (48%). 
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When we compare them to other different studies we found that the most age 
group are below 40 years as in Fareeha Rauf et al. with 90% [1], Mehmet Turgut 
study with mean age of 32 years [18]. Also, an article review was done by E.M. 
Trecarichi et al., which includes 29 different observational studies showed a 
mean age from 30 to 40 years [19]. 

The most common presenting symptom in this study is back pain with 85% 
which is similar to the previous studies [19]. The second most common is lower 
limb weakness with 53%. Fever and constitutional symptoms usually less than 
40% and 30% respectively in most of the studies [19]. In a retrospective study 
done in China including 967 cases showed the Back pain was the most common 
symptom, followed by night sweats and low-grade fever [20]. 

Regarding physical examination, Neurological deficits usually caused by a 
spinal abscess or tissue compressing the spinal cord or cauda equina or spinal 
deformity like kyphosis [21]. As per the study by Colmenero et al. [19], 45% of 
spinal TB cases had neurological deficits, and these patients were more likely to 
have epidural, paraspinal or psoas muscle abscesses. The most common neuro-
logical signs are lower limb weakness, numbness, and urinary disorders [22] [23] 
[24] [25]. No much difference in our results, 51% had lower limbs weakness, and 
20% had sensation abnormality. In contrast, Back tenderness is the most com-
mon physical finding in Alothman et al. study compared to our study which is 
the second, after the lower limb’s weakness, with 45% and 36% respectively [4]. 

The duration of the complaint to the diagnosis may take a long time and this 
may reflect one of the difficulties that face the clinicians as can be ranged from 2 
months to 4 years [19]. A case included here with six years of symptoms till the 
diagnosis. Also, four other cases complaint for about two years before the diag-
nosis done. 

Although Alothman et al. study showed 73% of the cases with elevated ESR, 
92% of our cases had elevated results. In another hand, leukocytosis was not 
common in both studies and showed only 16% in each study [4]. Interestingly, 
the C-reactive protein (CRP) has usually been found to be normal or slightly 
elevated in previous studies, but here it positive in 97% of the cases who investi-
gated [19]. Chronic diseases can cause anemia, which was evident in 67% of the 
cases who were anemic. 

24 patients underwent surgery, three of them underwent twice. The other pa-
tients (61%), underwent for imaging-guided biopsies or aspirations which are 
not difficult and reasonable approach for the patient who doesn’t need a surgery 
[26] [27]. TB cultures were positive in a good number of the patient (86%) which 
is giving us an idea of its value. 53 tissue biopsies done, either during the surgery 
or by imaging-guided, showed granuloma in 66%.  

Typically, the site of TB spine involvement would be in the thoracic and lum-
bar regions most of the time with 89% of the cases, and it can affect the verte-
brae, the intervertebral discs and the intravertebral space is by the extension of 
the abscess [4] [19] [28]. Here, the common involvement sites are reversed. So, 
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the commonest site is lumber followed by thoracic then thoraco-lumber and fi-
nally cervical region with 33%, 30%, 17%, and 10% respectively. 

The most modality used for radiological investigation was spinal MRI fol-
lowed by spinal CT scan with 82% and 66% respectively. The most common 
finding on imaging was the intravertebral collection and vertebral destruction. 
Regarding the cases who underwent for both modalities, spinal compression, 
intravertebral collection, and disc space involvement are better recognized by 
MRI than CT scan with significant P values. 

There is no statistically significant difference regarding the vertebral destruc-
tion. So, as also concluded in other previous studies [1] [4] [19] [28], MRI is a 
better imaging modality to provide a picture of spinal TB. 

Finally, all the patients received the first line of anti-TB (isoniazid, rifampicin, 
ethambutol, and pyrazinamide) with a mean duration of 15 months. According 
to the Infectious Disease Society Guidelines for the treatment of drug-susceptible 
TB, the duration of therapy of spinal TB is six to nine months with regimens in-
cluding rifampicin which is equal to 18 months’ treatment with regimens not in-
cluding it. Also, uncomplicated spinal TB can be treated medically without sur-
gery unless the patient has recurrent or persistence neurological deficit second-
ary to cord compression, his condition not improving with anti-TB or instability 
of the spine [28]. 

Future research questions need to emphasizeon early identification of Tuber-
culous Spondylitis and differentiating it from other inflammatory and degenera-
tive spinal diseases [29]. Access of ambulatory patients with suspected spinal 
pain to MRI or CT scan can be delayed for months. Developing a scoring system 
that combines clinical and basic laboratory tests may help to prioritize early 
access to further sensitive diagnostics. Identification of early immunological 
markers of active TB infection such as IGRA or T SPOT and differentiation it 
from to latent TB infections was difficulty to be established. However qualitative 
immunological markers may provide support to early diagnostic even at the 
stage of osteitis prior to the development of paraspinal abscess and complicated 
diseased [30]. 

The limitations of this study are being retrospective analysis and the charts, 
notdigitals. So, some clinical symptoms or signs may be missed. In addition, the 
sample size is quietly low as the study was done in a single tertiary center. 

5. Conclusion 

Spinal Tuberculosis is a chronic presentation illness with a non-specific clinical 
picture. Interventional diagnostics is the best current modality to reach a con-
firmatory diagnosis. The gold standard for confirming TB diagnosis probably 
will remain cultures in addition to early utilization of molecular TB diagnostics. 
Time for diagnosis of Spinal Tuberculosis is delayed despite improvement in di-
agnostics tests. Medical treatment is the major solution of uncomplicated spinal 
TB. 
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