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Study design : Retrospective study
Objective : Observation of post treatment kyphotic 
angle in patient of cervical spine tuberculosis man-
aged non operatively
Background : The incidence of tuberculosis of cervi-
cal spine is about 6-9%. The most dreaded complica-
tions of spinal tuberculosis are neural involvement 
and spinal deformity. Due to destruction of the verte-
bra tuberculosis of spine usually leads to variable 
amount of kyphotic deformity.
Methods : We retrospectively reviewed 13 patients 
with clinico-radiological diagnosis of cervical spine 
tuberculosis managed in our centre between 2004 to 
2011. The patients were started on antitubercular 
therapy. Crutchfield tongs traction was applied 8 to 
12 weeks followed by mobilization with four post 
 collar. The kyphotic angles were measured by radio-
graph at presentation and last available follow up 
 radiograph. 
Observations : The mean age of the patients was 
20 years. C3-C4 vertebra was the most commonly 
 involved area. One patient had single vertebra in-
volvement, five patients had two vertebrae involve-
ment, five patients had three vertebrae involvement 
and two patients had four vertebrae involvement. The 
average number of vertebrae involved was 2.6 verte-
brae. 9 out of 13 patients had neural deficit at the time 
of initial presentation. The mean follow up was 
21.23 months (12 to 42 months). All patients respond-
ed favorably and had neural recovery. At final follow 
up, 10 out of 13 patients had improvement in kyphot-
ic angle, two patients had deterioration of kyphotic 
angle and one patient had no change in kyphotic an-

gle. Only one patient had significant deterioration in 
kyphotic angle. 
Conclusion : Non operative treatment of cervical 
spine tuberculosis by initial traction and antituber-
cular therapy improves the pretreatment deformity 
irrespective of the number of vertebra involved. 
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INTRODuCTION

The incidence of tuberculosis of cervical spine is 
about 6-9% (5,8). With the advent of HIV, tubercu-
losis is more commonly seen even in developed 
countries. The most dreaded complications of spinal 
tuberculosis are neural involvement and spinal 
 deformity (1). There is scanty literature on fate of 
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kyphosis in cervical spine tuberculosis treated non 
operatively. To the best of our knowledge only one 
series has tried to quantify the changes in kyphotic 
angle in cervical spine tuberculosis (6). In the pres-
ent study we observed the change in kyphotic angle 
following non operative treatment of cervical spine 
tuberculosis.

MATeRIAl AND MeThODs

We retrospectively reviewed patients with clinico-ra-
diological diagnosis of cervical spine tuberculosis man-
aged in our centre between 2004 to 2011. Out of total 18 
patients, 5 patients were excluded from the study be-
cause, either they underwent surgical decompression or 
they showed no improvement despite being on antituber-
cular therapy for 3 to 6 months or had follow up of less 
than one year. Therefore, 13 patients were finally includ-
ed for analysis in the study. A thorough history and clini-
cal examination for assessment of neural deficit was 
done. Laboratory investigation including CBC and ESR 
were performed at regular intervals during treatment and 
thereafter. Radiographs of the cervical spine (antero 
 posterior and lateral views) were obtained at the time of 
admission and then at 6 weeks interval. Deformity at the 

time of presentation was measured on lateral radiograph 
using Dickson angle of kyphosis (9). Crutchfield tongs 
traction was applied under local anaesthesia and the pa-
tients were started on four drugs antitubercular therapy 
(isoniazid, rifampicin, ethambutol and pyrizinamide). 
Patients were allowed turning in bed with the traction. 
Daily neural examination of the patients was done. The 
traction was continued for a total of 8 to 12 weeks. Fol-
lowing this patient was mobilized with four post collar 
for further 3 months. At this time lateral radiographs of 
the cervical spine were obtained in flexion and extension 
to look for any residual instability. Thereafter ranges of 
motion exercises of cervical spine were started. At each 
follow up a lateral view of the cervical spine was ob-
tained. Antitubercular therapy was given to the patient 
for minimum of 12 months. The final kyphotic angle was 
taken at the last available follow up lateral radiograph of 
the cervical spine.

ObseRvATIONs (TAble I)

The mean age of the patients was 20 years (range, 
9 to 34 years). There were 5 males and 8 females. 
There were 11 adults and 2 children. C3-C4 verte-
bra was the most commonly involved area. One 

Table I. — Detail of the patients
PATIENTS SEX NEURAL INV. PRE 

TREATMENT 
KYPHOSIS

POST 
TREATMENT 
KYPHOSIS

FOLLOW UP 
(MONTHS)

LEVEL NO. OF 
VERTEBRAE

1 M NIL 6 KYPHOSIS 3 KYPHOSIS 16 C34 2
2 F QUADRIPARESIS 5 KYPHOSIS 0 KYPHOSIS 42 C34 2
3 F QUADRIPARESIS 26 KYPHOSIS 0 KYPHOSIS 18 C23 2
4 F QUADRIPARESIS 43 KYPHOSIS 34 KYPHOSIS 16 C345 3
5 F QUADRIPARESIS 18 KYPHOSIS 3 KYPHOSIS 21 C23 2
6 F QUADRIPARESIS 4 KYPHOSIS 8 KYPHOSIS 24 C567 3
7 F NIL 10 KYPHOSIS 3 LORDODSIS 12 C345 3
8 M SPASTIC, NO 

MOTOR 
SENSORY LOSS

7 LORDODSIS 11 LORDODSIS 13 C7D1 2

9 F NIL 29 LORDODSIS 30 LORDODSIS 29 C3456 4
10 M NIL 2 LORDODSIS 20 LORDODSIS 18 C5 1
11 F SPASTIC, NO 

MOTOR
SENSORY LOSS

16 KYPHOSIS 36  KYPHOSIS 26 C456 3

12 M QUADRIPARESIS 0 0 26 C4567 4
13 M QUADRIPARESIS 25 KYPHOSIS 8 KYPHOSIS 15 C345 3
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 patient had single vertebra involvement (Fig. 1a and 
1b), five patients had two vertebra involvement 
(Fig. 2a, 2b and 2c), five patients had three vertebra 
involvement (Fig. 3a and 3b) and two patients had 
four vertebra involvement (Fig. 4a and 4b). The av-
erage number of vertebrae involved was 2.6 verte-
brae. 3 patients had skip lesion. 9 out of 13 patients 
had neural deficit at the time of initial presentation. 
The mean follow up was 21.23 months (12 to 
42 months). All patients favorably responded to 
above mentioned non operative therapy and had 
neural recovery. There were no complications 
 associated with the use of antitubercular drugs. One 
patient required immune-modulation therapy. All 

patients showed clinical signs of improvement 2 to 
3 months following antitubercular therapy. None of 
the patients had residual instability of cervical spine.

At final follow up, 10 out of 13 patients had im-
provement in kyphotic angle (Fig. 1, 3 and 4), two 
patients had deterioration of kyphotic angle (case 6, 
11) and 1 patient had no change in kyphotic angle 
(case 12). Only one patient had significant deterio-
ration in kyphotic angle (case 11) (Fig. 2a and 2b). 
The mean pretreatment kyphotic angle was 17 de-
grees {-4 (lordosis) to 55 degree} and mean post 
treatment kyphotic angle was 4.7 degrees (-15 to 
43 degree). The mean change in kyphotic angle was 
7 degree improvement. 

Fig. 1a. — Pre treatment kyphotic deformity in single vertebra 
involving disease.

Fig. 1b. — Post treatment radiograph showing improvement in 
kyphotic deformity.
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DIsCussION

Non operative treatment of cervical spine tuber-
culosis using middle path regime is still followed, 
especially in resource constraint set up. Modern 
chemotherapy has a significant impact on the natu-
ral course of cervical spine tuberculosis. Tuber-
culous is essentially a medical disease and can be 
cured with antituberculous drugs, rest and mobilisa-
tion with a suitable orthosis (7). The level of anti-
tubercular drugs are well above the minimum 
 inhibitory concentration in pus and granulation 
 tissues (4,10). Inflammation at the involved region 
leads to increased vascularity, which stimulates a 
high rate of osteosynthesis once the infection is 
 controlled. 

Fig. 2a. — Pre treatment kyphotic deformity in two vertebrae 
involving disease.

Fig. 2b and c. — Post treatment radiograph showing deteriora-
tion in kyphotic deformity.

b

c
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other disease processes. However different methods 
give different values of saggital plane angulation/ 
deformity (11). Moon et al in a retrospective study 
reviewed 54 patients of cervical spine tuberculosis 
(23 out of which were treated non operatively) and 
concluded that in children initial kyphosis of 12 de-
gree progressed to 17 degree and in adult initial ky-
phosis of 9 degree progressed to 13 degree (6). How-
ever there was no mention on method of assessment 
of kyphosis. We in our study observed severe dete-
rioration in kyphosis in only one patient who had 
three vertebral involvement. In our study patient 
with even four vertebral involvement did not had 
deterioration of kyphosis. Three patients had sig-
nificant kyphosis at the time of initial presentation 
or during treatment. In all the cases, there was sig-
nificant loss of anterior height of one vertebra. Al-
though the numbers are small, it can be reasonably 
argued that significant anterior destruction of the 

Tuberculosis of the spine leads to kyphotic defor-
mity due to destruction of vertebra. Multiple verte-
bral involvement, active growth potential and tho-
racic spine involvement are associated with 
excessive increase in kyphosis (2). TB of dorsal 
spine usually produces kyphosis while cervical and 
lumbar spine shows reversal of lordosis first fol-
lowed by kyphosis (3). The cervical spine has least 
kyphotic deformity as it is prevented from telescop-
ing by the interposition of the transverse processes 
and also the line of weight transmission in cervical 
spine is in posterior half of vertebral bodies (9). 

To the best of our knowledge there is very scanty 
literature on fate of kyphosis in patients of cervical 
spine tuberculosis treated by non operative regime. 
The method of quantification of kyphosis in cervi-
cal spine is not standardized in literature. Different 
methods of calculation of kyphosis (in two and three 
dimensional projection) have been described for 

Fig. 3a. — Pre treatment kyphotic deformity in three vertebrae 
involving disease.

Fig. 3b. — Post treatment radiograph showing improvement in 
kyphotic deformity.
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cervical vertebrae may be associated with a signifi-
cant kytphotic deformity. The limitation of our 
study is that we did not used sophisticated modality 
of imaging like CT scan or MRI in our study and all 
the angles were calculated on plain radiograph. 

CONClusION

Non operative treatment of cervical spine tuber-
culosis by initial traction and antitubercular therapy 
improves the pretreatment deformity in a significant 
number of patients irrespective of the number of 
vertebra involved.
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Fig. 4a. — Pre treatment kyphotic deformity in four vertebrae 
involving disease.

Fig. 4b. — Post treatment radiograph showing improvement in 
kyphotic deformity.
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