Clinical Manifestation of Tuberculous and Pyogenic
Spine Infection

BOONSIN BURANAPANITKIT, M.D.*,
APIRADEE LIM, B.Sc.**,
THEERASAN KIRIRATNIKOM, M.D.*

Abstract

The authors compared clinical and baseline parameters between patients with tuberculous
spondylitis (67 patients) and pyogenic vertebral osteomyelitis (34 patients). The average age was
50.8 (range, 1 to 82 years). Males were slightly more predominant in both pyogenic and tubercu-
lous infections. Seventy per cent of patients with pyogenic infection had had symptoms for less than
3 months, while this was the case for only 44 per cent of the tuberculous patients. Lumbar spine
was the most common site of involvement. Associated infections were more commonly found in
tuberculous infection. Thirty per cent of tuberculous spondylitic patients were initially misdiag-
nosed, while 44 per cent of patients with pyogenic vertebral osteomyelitis had delayed diagnosis.
Only 20 per cent and 30 per cent of tuberculous and pyogenic patients had fever, respectively.
Neurological deficit occurred more frequently in pyogenic than in tuberculous infection (79% vs
59%), while bowel bladder involvement was more commonly found in tuberculous spondylitis.
Kyphosis was significantly more common in tuberculosis than in pyogenic infection (50.8% vs
26.5%, respectively). Sinus tract formation, subcutaneous abscess formation and positive for SLRT
(straight-leg-raising test) were found in only a small percentage of the patients. Duration of symp-
toms, site, associated infection, kyphosis and neurological deficit could be used for differentia-
tion of spinal infection.
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Spinal infection is an uncommon condition
compared to other causes of back pain, but it can
cause significant morbidity and mortality(1-3), The
causative organisms can be tuberculous, bacterial,
viral, fungal or parasitic(4.5). Tuberculous spondy-
litis is moré’ common than other causes of spinal
infection in our country, however, the incidence of
pyogenic vertebral osteomyelitis has beeu increa-
singly reported(2,5-9). Diagnosis of spinal infection
is based on both clinical and investigational studies.
Clinical presentations are dependent on the causa-
tive agent, site, type and severity of the disease
(4,10). Treatment involves antimicrobial drugs and/
or surgery. Identification of the organism by either
open or closed technique sometimes cannot be done
or yields an unsuccessful result. Clinical and base-
line data should be used to predict the causes of the
disease. To our knowledge, there are no previous
reports comparing the demographic and clinical data
of tuberculosis spondylitis and pyogenic vertebral
osteomyelitis. This study aimed to find the clinical
parameters that help to differentiate between tuber-
culous and pyogenic infection of the spine.

MATERIAL AND METHOD

One hundred and one records of patients
diagnosed as tuberculous spondylitis and pyogenic
vertebral ostéomyelitis in the Department of Ortho-
paedic Surgery, Prince of Songkla University during
the study period 1989 to 1999 were included for
analyses. The diagnosis of each disease was basically
based on a combination of factors including clinical
data, laboratory data, result of culture, pathologic
finding and response to treatment. Demographic data
regarding duration of symptoms, age, sex, underly-
ing disease, site of involvement, number of verte-
bral segments and misdiagnosis were reviewed. Cli-
nical parameters including fever, back pain, asso-
ciated symptoms, tenderness along the spine, neuro-
logical deficit, kyphosis, sinus tract formation, posi-
tive root tension sign and subcutaneous abscess
formation were compared. Baseline laboratory data
included for the study were complete blood count
and erythrocyte sedimentation rate (ESR). Radio-
graphic study was not included due to the inade-
quate number of available radiographs.

Statistical Analysis
Descriptive statistics were used. Demogra-
phic and clittical data of pyogenic and tuberculosis
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spondylitis were compared using either Chi-square
or Fisher’s-exact test.

RESULTS

There were 101 patients included in the
study; 67 were tuberculous spondylitis and 34,
pyogenic vertebral osteomyelitis. A predilection for
the male gender of 1.5:1, was shown for both types
of infections. The average age of the patients was
50.8 years (range, 1 to 82 years). Underlying diseases
that predisposed to infection were found in 18.5 per
cent of tuberculosis and 26.4 per cent of pyogenic
infection. The associated infection accompanying
tuberculosis occurred in 35.4 per cent while it was
only 9 per cent for pyogenic spondylitis. Lumbar
spine was the most common site of involvement of
both infections. About one-fifth of the patients of
both tuberculous and pyogenic spondylitis involved
more than one motion segment. The average dura-
tion of symptoms was 5.5 months (range, 1 week to
3 years). More patients with duration of symptoms
less than 3 months was observed in pyogenic than
in tuberculous infection (p = 0.011). Misdiagnosis
was encountered in 28 per cent of tuberculosis and
44 per cent of pyogenic spondylitis (Table 1).

Of the clinical features, fever was found
in only 21 per cent of tuberculous and 38 per cent
of pyogenic infection. Associated symptoms such as
malaise, nausea, vomiting and weight loss occurred
in 23 per cent of the patients. On physical exami-
nation, tenderness along the involved spine was the
most consistent finding. Kyphosis was more com-
mon in tuberculosis than in pyogenic infection.
Neurological compromise was encompassed in a
high proportion of patients. Bowel-bladder dysfunc-
tion was more commonly found in tuberculosis
(29% vs 12%). There were 2 patients with sinus
tract formation. Subcutaneous abscess formation
was found in only a small percentage of the patients.
Positive root tension sign (SLRT) was demonstrated
in 18 per cent of pyogenic infection, in contrast to
5 per cent of tuberculous infection. Leucocytosis
was shown in a small number of the patients, while
the majority had an increased erythrocyte sedimen-
tation rate (ESR) (Table 2).

DISCUSSION

We found that patients with tuberculosis
had a longer duration of symptoms and involvement
of the thoracic spine was more common than those
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Table 1. Demographic data.
Characteristics Tuberculosis, % Pyogenic vertebral % P-value
number osteomyelitis, number
Duration 0.011*
<3 mo 29 439 24 70.6
>3 mo 37 56.1 10 294
Age 0.639
<40yr 19 30.0 8 243
41-60 yr 21 328 14 424
> 60 yr 24 372 11 333
Sex 0.693
Male 39 60.0 19 55.9
Female 26 40.0 1S 44.1
Underlying disease 12 18.5 9 265 0.355
Site of involvement 0.001*
Lumber 36 58.1 27 81.8
Thoracic 26 419 4 12.1
Other 0 0.0 2 6.1
Number of involvement (motion segment) 0.617
<1 48 " 774 27 81.8
>1 14 226 6 18.2
Associated infection 23 354 3 8.8 0.004*
Misdiagnosis 19 28.8 15 441 0.125
* = Statistically significant.
Table 2. Clinical and laboratory data.
Characteristics Tuberculosis, % Pyogenic vertebral % P-value
number osteomyelitis, number
Fever 14 212 13 382 0.069
Associated symptoms 15 23.1 7 206 0.777
Tendemess of spine 50 758 27 794 0.681
Neurological deficit 39 59.1 27 79.4 0.042*
Kyphotic deformity 33 50.8 9 26.5 0.020*
Sinus tract formation 1 1.5 1 29 1.000
Positive straight-leg-raising test 3 4.6 6 17.6 0.039
Abscess formation 4 6.1 2 59 1.000
Bowel-bladder involvement 19 28.8 4 11.8 0.044
Leucocytosis 14 219 10 294 0.409
Erythrocyte sedimentation rate > 30 mm/h 44 93.6 28 87.5 0.695

* = Statistically significant.

with pyogenic infection. Kyphosis deformity and
bowel-bladder dysfunction were more common in
tuberculosis, while positive root tension sign was
more commonly found in pyogenic vertebral osteo-
myelitis. Neither leucocytosis nor the erythrocyte
sedimentation rate could be used to differentiate
between the two conditions.

Despite a relatively rare incidence of spinal
infection, it can cause significant morbidity. In the
study, we found that about 60 per cent of tubercu-

losis and 79 per cent of pyogenic vertebral osteo-
myelitis had neurological compromise at the initial
visit. The relatively high incidence of neurologic
deficit compared to other studies might result from
the severity of disease or delayed diagnosis. The
misdiagnosis of pyogenic vertebral osteomyelitis
was more frequent than in tuberculous spondylitis
and this might be due to the shorter duration of
symptoms and the relatively rare incidence of pyo-
genic infection.
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The site of involvement of the spine was
similar to that of most other studies(6,8,11-13)
Most pyogenic vertebral osteomyelitis involved the
lumbar area. The infection might be associated with
urinary tract infection; however, in our study, the
proportion of patients having associated infection
was lower than previously reported(6.8). Thoracic
spine involvement is a predilection site for tuber-
culosis, possibly associated with accompanying
pulmonary tuberculosis. Thoracic spine involvement
is more commonly found in tuberculosis resulting
in an increased proportion of the patients having
kyphotic deformity compared to pyogenic vertebral
osteomyelitis.

Eighty per cent of the patients in the study
had infection in only one motion segment, however,
one-fifth of the patients had involvement of more
than one motion segment, especially in immuno-
compromised hosts. This group of patients can be
easily misdiagnosed as other conditions such as
metastases to the spine. Accompanying pulmonary
or renal tuberculosis was found in 35 per cent of
the patients with tuberculous spondylitis, which was
lower than previously reported(4710y14). Associated
infection in pyogenic vertebral osteomyelitis such
as urinary tract infection was also lower than pre-
viously reported(6.9),

Fever was found in only 21 per cent of the
patients with tuberculosis and 38 per cent of pyo-
genic vertebral osteomyelitis. Other symptoms such
as weight loss, nausea and vomiting were of little
value for differentiation between the two conditions.
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Tendemess along the involved spine was a
consistent finding in most cases, but other condi-
tions such as metastasis or fracture also need to be
differentiated. Kyphotic deformity usuaily represents
the late finding of the disease. Sinus tract forma-
tion and subcutaneous abscess formation were rarely
found, similar to the results of previous study(14).
Positive root tension sign was noted in 17 per cent
of pyogenic vertebral infection.

Baseline laboratory investigation showed
that leucocytosis was noted in only a small propor-
tion of the patients, while elevated erythrocyte sedi-
mentation rate (ESR) was found in about 90 per
cent of cases, which was similar to most other
studies(6,8:9,12,14), ESR can be used for screen-
ing patients suspected of having spinal infection but
cannot be used to differentiate between pyogenic
and tuberculous infection of the spine.

The clinical implications from the study are
that factors such as duration of symptoms, site of
involvement, associated infection, kyphotic defor-
mity and positive root tension sign could be used as
predictors of pyogenic and tuberculous infection of
the spine. However, clinical response and laboratory
follow-up are needed.

In conclusion, we have shown that clinical
parameters such as duration of symptoms, site of
involvement, associated infection, kyphotic defor-
mity and positive root tension might be useful to
differentiate between tuberculous spondylitis and
pyogenic spinal infection.

(Received for publication on January 29, 2001)
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