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Abstract
We report 36 cases of spinal tuberculosis who were evaluated at the Internal Medicine
Department of Istanbul University between January 1990 and March 2016. Twelve
cases were accompanied by active pulmonary tuberculosis while ten patients had a
previous history of tuberculosis. Eight patients had diabetes mellitus; six patients
were on chronic steroid treatment with a mean dose of 24 mg/day while two patients
used azathioprine and methotrexate. The dominant symptom was back pain that was
present in 64% of the subjects followed by low grade fever (42%), and malaise (38%).
Lytic and destructive lesions were noted in various vertebrae in all of the cases while
four patients had spinal compression, and two patients had iliopsoas abscess. The preliminary diagnosis was myeloproliferative disease with vertebral metastasis in eight
patients. Tuberculin test was over 15 mm in 20 patients (58.8%) while ERS and Creactive protein were highly elevated in 78%, and 84% of the patients. Diagnosis of
tuberculosis was confirmed by culture of aspirated material from intervertebral disc
space, collection under CT guidance, sputum or bronchial lavage, and by retrospective
anti-tuberculous treatment response. MRI revealed compatible findings with spinal
tuberculosis in 30 (80%) patients. In endemic countries, tuberculous spondilitis should
be considered in immunosuppressed patients with back pain. Current or past tuberculosis infection is not a reliable indicator for Pott’s disease in these patients. Laboratory findings were not usually useful to support the diagnosis. The low sensitivity of
the tuberculin test may lead to an erronous diagnosis. Sensitivity of vertebral radiography and CT was low. MRI was the most useful radiologic investigation for the
diagnosis of spinal tuberculosis. Tuberculosis of the spine is a diagnostic impasse
notably in immunodeficient patients for the clinician.
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1. Introduction
Pott’s disease, also known as tuberculous spondylitis, is one of the oldest demonstrated
diseases of humankind. Bone and soft-tissue tuberculosis accounts for approximately
10% - 15% of the extrapulmonary tuberculosis cases and between 1% and 2% of the total cases. Tuberculous spondylitis is the most common form of musculoskeletal tuberculosis, comprising 40% - 50% of all patients [1] [2] [3] [4]. Spinal tuberculosis may be
a diagnostic and a therapeutic challenge for the clinician. Firstly, the symptoms and the
laboratory findings are nonspecific that may lead to a significant delay in diagnosis. Secondly, neural involvement occurs in approximately half of the patients causing irreversible damage if not promptly and adequately treated [2] [5]. Immunosuppression may be
a significant risk factor for tuberculosis. The mechanism for increased susceptibility to
infection in these patients is the alteration of chemotactic, phagositic, and bactericidal
activity of the polymorphonuclear leukocytes. However, the role of immunosuppression
for the development and outcome of spinal tuberculosis has not been determined.
Spinal tuberculosis which occurs in approximately in one percent of the patients with
tuberculosis is still associated with significant morbidity and mortality [1]. In this retrospective study, we evaluated the clinical and diagnostic features of thirty-six patients with
spinal tuberculosis. Diagnostic difficulties encountered for the identification of spinal
tuberculosis and effect of immunosuppression on the clinical aspects of spinal tuberculosis were also assessed.

2. Patients and Methods
Our study group consisted of 36 Caucasian patients who were diagnosed with spinal
tuberculosis at the Internal Medicine Department of Cerrahpasa Medical Faculty between January 1990 and June 2016. Patient data regarding the clinical features, laboratory, radiologic, and therapeutic findings were obtained from files of the patients seen
at the Internal Medicine and Neurosurgery Departments for thoracolumbar symptoms.
All patients had complete blood count, serum biochemistry, urine analysis, ESR, CRP,
tuberculine test, chest X-ray, ECG, computed tomography, and magnetic resonance
imaging. Sputum culture was done in 20, FOB with bronchial lavage culture was carried
out in 26, and tissue culture was performed in 30 patients.
Patient characteristics are shown in Table 1. All patients received anti-tuberculous
treatment. The patients were followed-up for at least a minimum of six years as out
patients after treatment.
Table 1. Characteristics of the patients.

History of pulmonary tuberculosis
Active pulmonary tuberculosis
Tuberculosis vaccination
İmmunosuppression
Symptoms
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Absent n (%)

Present n (%)

26 (72%)

10 (28%)

24 (66.6%)

12 (33.4%)

4 (11%)

32 (89%)

20 (55.6%)

22 (44.4%)

13 (36%)

23 (64%)
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3. Results
Twenty two of the patients (61.7%) were male and the mean age was 46.2 ± 14.8 years.
Four patients (11.4%) had cervical, three (7%) had both cervical and thoracal, eighteen
(52.9%) had thoracal, eight (24%) had lumbar, and three (8%) had sacral involvement.
Twelve (33.3%) subjects had a prior history of pulmonary tuberculosis. Eight patients
(24%) had diabetes mellitus. The mean duration of diabetes was 9.4 ± 3.2 years. Six (16%)
patients were using steroid treatment at the time of diagnosis for an average of 4 months.
Two (5%) patients used azathioprine and methotrexate. The mean steroid dose was 24.8
± 14.6 mg methylprednisolone (minimum dose: 10 mg and maximum dose 32 mg) per
day. A total of 16 patients were under immunosuppression during the sutudy. The most
frequent (64%) symptom was back pain. Fever was present in 42%, malaise in 38%,
night sweats in 28%, weight loss in 24% of the patients while 36% were asymptomatic.
Mean ERS and CRP were 86.2 ± 24.8 mm/h and 72.4 ± 20.6 mg/L. The mean tuberculin induration was 14.6 ± 5.4 mm while it was negative in 16 (44.4%) patients.
Radiologic evidence of current lung tuberculosis was observed in 12 (33.3%) patients
while fibrotic or calcific parenchymal radiologic lesions associated with previous infection were detected in 10 (27.7%) subjects. Plain radiography revealed features of spinal
tuberculosis in 14 (38.8%) patients. Sputum culture was positive only in one patient
while bronchial lavage culture grew m. tuberculosis in 8 (22.2%) patients. MRI was the
most useful diagnostic tool that revealed pathologic findings of spinal tuberculosis in
72.2% and CT showed diagnostic lesions in 33.3% of the patients.
Two patients (5.8%) had iliopsoas abcess. Computed tomography (CT) guided needle
aspiration biopsy was performed in 30 patients (83.3%) and 9 of these (30.0%) had a
histopathological diagnosis while 21 (70.0%) were culture positive. Smear positivity of
the needle aspiration material for acid-fast bacilli was obtained in 32% of cases while culture positivity was present in 72% of our cases. Histologic studies confirmed the diagnosis
of spinal tuberculosis in 64% of the patients. The most common cytological finding was
epithelioid cell granulomas observed in 82% of the patients. Lymphocytic infiltration
was noted in 78% and granular necrotic background was present in 70%, and scattered
multinucleated and Langhans’ giant cells were seen in 62% of the cases. CT guided needle
aspiration biopsy provided the final diagnosis in 86% of the patients when both microbiology and pathology results were assessed together. In the remaining 8 (22.2%) patients
with clinically and radiologically suspected tuberculosis, the diagnosis was confirmed
with response to antituberculous treatment. MRI was performed in 30 (83.3%) patients
and 80% of these cases had compatible MRI findings with vertebral tuberculosis.
All patients received antituberculous treatment with at least four drugs for a minimum of twelve months. The antitubeculous treatment regimen consisted of SM 1.0
g/day, and PRZ 20 mg/kg for two months with INH 5 mg/kg, RIF 10 mg/kg, and ETM 25
mg/kg. The mean duration of treatment was between 12 and 18 months. The clinical and
laboratory features of the patients are shown in Table 2. Two patients were immobilized
for two months and received concomitant rehabilitation therapy. All patients improved
without a neurological deficit or complication.
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Table 2. Clinical features of the patients.
Absent n (%)

Present n (%)

Positive tuberculine test

16 (44.4%)

20 (55.6%)

Radiologic features of previous pulmonary tuberculosis

26 (72. 2%)

10 (27.8%)

Radiologic features of current pulmonary tuberculosis

25 (69.4%)

11 (30.6%)

Positive vertebral radiography findings

24 (66.6%)

12 (33.4%)

Positive spinal CT findings

14 (38.8%)

22 (61.2%)

Positive spinal MR findings

6 (20%)

20 (80.0%)

Sputum culture (+)*

18 (90.0%)

2 (10.0%)

Bronchial lavage culture (+)**

22 (84.6%)

4 (15.4%)

Tissue culture (+)***

9 (30.0%)

21 (70.0%)

Tissue histopathology (+)***

10 (33.3%)

20 (66.7%)

Performed in: *20 patients, **26 patients, ***30 patients.

4. Discussion
Tuberculosis of the spine is an uncommon form tuberculosis occuring in fewer than 1%
of the patients with tuberculosis. Systemic symptoms and clinical findings usually arise
late in the course of infection after significant spinal destruction has occured [1] [2] [3]
[4]. Therefore, the diagnosis is a challenge for the clinician. In our study, we found that
neither patient history, nor physical examination, or the laboratory findings were specific and sensitive for the diagnosis. We have observed that only the radiologic findings
pointed out to the final diagnosis. But on the other hand, the presence of similar radiologic findings in malignant, metastatic, or fungal spinal involvement was the vulnerable
point for plain radiography and CT. MRI examination was the most effective imaging
study for spinal tuberculosis. The final diagnosis was only confirmed by the isolation of
acid-fast-bacilli (AFB) in smear or culture from the lesion site.
Constitutional symptoms fever, weight loss, and night sweats were present in approximately 40% of the cases. Local back pain was the earliest and the most common symptom of spinal tuberculosis. Back pain occurred in 64% of the patients. Chronic back pain
as the only symptom is observed in 61% of cases of spinal tuberculosis while the patient
symptom profile was compatible with the findings of Pertuiset, Le Page, and Cormican et

al. [3] [6] [7] [8]. Symptoms or history were not reliable or helpful for the immediate
diagnosis of spinal tuberculosis in our study. Systemic symptoms and back pain were
usually manifestations of advanced disease. Lumbar pain revealed mechanical destruction. Diagnosis of spinal involvement was not suspected in patients without tuberculosis
history, evidence of radiologic findings of previous, or current pulmonary tuberculosis.
Erythrocyte sedimentation rate (ESR) is generally raised many folds and may be
markedly elevated over 100 mm/hr in the majority of patients with spinal tuberculosis
[1] [3] [7]. Of the laboratory findings ERS and CRP were the most useful parameters in
our study showing current inflammation. Although ERS and CRP were helpful, they
were not sensitive or specific enough for accurate diagnosis. Tuberculine test results are
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positive in 84% - 95% of patients with Pott’s disease who are not infected with HIV [3]
[6] [7]. PPD was only positive in 55.6% of our patients. Tuberculin test was not highly
useful because its diagnostic accuracy was low in our patient group which is probably
related to the high incidence of immunodeficient patients. The laboratory results were
not reliable for pointing out to spinal tuberculosis.
The progression of spinal tuberculosis is usually slow and insidious with an average
disease duration ranging from 4 to 11 months. Patients are admitted only when there is
severe pain, marked deformity, or neurological symptoms [9] [10] [11]. In these patients, vertebral radiography still remains the cornerstone of spinal imaging. It often
provides enough information for diagnosis and treatment of spinal tuberculosis. The
plain radiograph may describe changes consistent with spine tuberculosis in up to 99%
of the cases. The characteristic radiographic findings include rarefaction of the vertebral end plates, loss of disk height, osseous destruction, new-bone formation and softtissue abscess [9] [12] [13] [14]. Plain radiography and CT scan revealed destructive or
inflammatory changes that occured late in the course of the disease. The main disadvantage of plain radiograph or CT was that they generally were normal in the early
stages of the disease and only revealed manifestations of advanced spinal tuberculosis.
Vertebral radiography with CT still remained the cornerstone of spinal imaging but it
was not neither specific nor sensitive for early diagnosis. Using different pulse sequences, MRI revealed a better differentiation for soft tissue inflammatory and destructive lesions. MRI was efficient for demonstrating the features of spinal tuberculosis and
appeared to be the most crucial step for the assessment of spinal tuberculosis that lead
the clinician to final diagnosis. MRI was the most effective imaging study for demonstrating spinal tuberculosis. Chest X-ray and lung CT revealed revealed fibrotic or
calcific lesions of pulmonary tuberculosis in a minority of patients. Current lesions of
active pulmonary tuberculosis were also rare in our patients.
Spinal tuberculosis can present with atypical features resembling neoplastic or infectious lesions that necessitate the exclusion of such etiologies. The golden standart was
CT guided needle aspiration biopsy which provided the final diagnosis in 86% of the
patients. Smear positivity for acid-fast bacilli was low (32%) while culture positivity was
obtained in 70% of our patients. Positive smear and culture results were lower compared to other studies [7] [9] [11] [12] [13] [15]. Histologic studies confirmed the diagnosis in approximately two thirds of our patients. As with respiratory tuberculosis,
culture may not be the gold standard for diagnosing spinal tuberculosis because mycobacterial bacilli may not be readily detected from lung or extrapulmonary sites. Therefore, diagnosis of spinal tuberculosis must be made on ground of clinical manifestations
and radiology when bacteriology and pathology are negative or equivocal.
Because microbiologic studies may remain negative, histopathologic examination can
be significant. In smear and culture negative patients, presence of granulomatous inflammation and caseification necrosis in the biopsy specimes was compatible with the
final diagnosis which was confirmed with a positive antituberculous treatment response,
retrospectively. Gross pathologic findings including exudative granulation tissue with
interspersed abscesses was crucial for diagnosis. Coalescence of abscesses resulting in
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areas of caseating necrosis strongly supported the diagnosis of tuberculosis. Histopathologic examination may be the final step in the diagnostic pathway of spinal tuberculosis cases even it is not diagnostic on its own. In patients with compatible pathologic
findings, retrospective evaluation of antituberculous treatment response after neoplastic
and other infectious etiologies have been excluded, may be the best diagnostic approach
in equivocal cases of spinal tuberculosis.
The small sample size warrants a more comprehensive study to confirm these findings. Further research with more heterogenous patient features is needed to describe
the clinical findings of spinal tuberculosis. The second limitation is the presence of
advanced disease with fibrotic tissue changes, thereby obscuring a positive culture
result in such patients. The high ratio of immunosuppressed patients may be considered as the third limitation because the defective immune system may have a negative role on patient symptoms, tuberculin test results, and even on radiologic findings
thereby beclouding or delaying the final diagnosis. The fourth limitation may be the
inadequacy for discriminating acute and chronic cases since the diagnosis is much
more difficult clinically for chronic cases.

5. Conclusion
Spinal tuberculosis is a major diagnostic challenge for the clinican. Although history
and current symptoms are important, they are not reliable for diagnosis, especially in
the immunodeficient patients. Tuberculine test is not useful because of the high incidence of false negative results that may lead to erroneous or delayed diagnostic outcomes
in states of immunosuppression. Other laboratory results are neither specific nor sensitive for diagnosis and only may indicate current inflammation. Chest X-ray or CT may
reveal pathologic findings of old tuberculosis infection that may lead to diagnosis but
they are equivocal for final diagnosis. Plain vertebral radiography and CT may be helpful as the initial non-invasive diagnostic work-up of patients but their sensitivity is low.
MRI is the most efficient diagnostic tool for demonstrating the features of spinal tuberculosis and appears to be the most crucial step for the assessment of spinal tuberculosis
that may strongly indicate the final diagnosis. Clinicians should bear in mind that spinal tuberculosis can present with atypical features resembling neoplastic or infectious lesions that necessitate the exclusion of such etiologies. The patients may present with
symptoms that do not point out to spinal disease or may be totally asymptomatic. Pott’s
disease appears as a diagnostic dilemma especially in immunodeficient patients since
neither the patient history, the symptoms, nor the laboratory findings are sensitive or
specific.
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