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Abstract

Introduction: Spinal tuberculosis is prevalent in developing countries.
Advancements in technique and technology has improved the outcome, but cost
of the newer prosthetic implants and insufficient public healthcare infrastructure
in third world countries pose difficulty in surgical treatment of many of these
patients.
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Methods: Twenty two patients of dorsal Pott’s disease having anterior or
anterolateral compressions with significant neurological deficits were prospectively
studied in five years period (2010 to 2015) and were subjected to unilateral
transpedicular decompression of the dorsal cord with maximal preservation of
bony elements including ribs without fixation by prosthetic implants. Patients
were advised absolute bed rest for 3 months after surgery.
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Results: Study group included 12 males and 10 females of with average age 37.5 Citation: Jha DK, Singh R, Pant I.

years (range 14 to 68 years). Clinical improvement was observed in all but one
patient, who showed recovery in the follow up. Three patients had recurrence
with neurological deterioration due to discontinued antitubercular chemotherapy
and required second surgery leading to clinical recovery. There was no increase in
kyphosis in follow up in any patient.

Conclusion: Unilateral transpedicular decompression with bed rest for three
months appear an option in selected patients of dorsal Pott’s disease with anterior/
anterio-lateral compression with significant neurological deficit.
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Introduction

Tuberculosis of spine is prevalent in developing countries and is
considered a disease affecting people from low socioeconomic
groups [1-9]. Over the period of last three to four decades,
chemotherapy for tuberculosis and various advanced surgical
options which include fixation of the spinal segments with newer
prosthetic implants have changed the outlook [1, 10]. Another
new development in the field of prosthetic implants for spinal
surgeries has occurred: increasing use of Magnetic Resonance
(MR) imaging compatible and internationally acceptable
implants (made of titanium or bio-degradable materials), which
are very costly and simultaneous phasing out of older and
cheaper implants (made of stainless steel) [1, 11-13]. This has

led to a strange situation for the patients of spinal tuberculosis
because they cannot afford the cost of the implants even if
they get a chance of admission in poorly financed public sector
hospitals which do not provide free prosthetic spinal or for
that matter any costly prosthetic implants [14-17]. Unlike other
levels, sternum and rib cage provide additional stability to the
thoracic spine, and this additional support to the thoracic spine
may help in selecting surgical approach for treatment of spinal
tuberculosis of dorsal spine [18]. Role of decompressive surgery
along with various methods of fixation in a patient of dorsal
Pott’s disease with vertebral collapse and cord compression
with significant neurological deficit is explicitly accepted in the
literature; however, reports of decompressive surgery alone in
dorsal Pott’s disease with vertebral collapse are rare [19-21].
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We report prospective study of a series of 22 patients of dorsal
Pott’s disease with vertebral collapse, in which decompressive
surgery without fixation, with preservation of ribs and most of
the posterior elements, was used as a method of treatment and
discuss our findings.

Material and Methods

Study was carried out at a centre, where advanced facilities like
image intensifier required for pedicle screw placements are not
available. Intra-operative Mobile X ray (Allenger, 150 mA) or
preoperative ‘marker X-ray’ was used for spinal level localization.

Selection criteria

1. Patients with radiological (MR/CT imaging) signs of
destructive lesions of thoracic vertebral body/ies with
anterior or antero-lateral cord compression due to
bony wedge, liquid and soft tissue along with clinical
features suggestive of, or already diagnosed cases by pus
examination of tubercular infection of thoracic vertebra/e.

2. Progressive neurological deficit with Frankel Scales [22] A,
B or C.

3. Patients who agreed to give consent to undergo their
surgeries with the available facilities. They were explained
about the other options of surgical treatments which
includes fixation by prosthetic implants in addition to
decompression and fusion.

4. Patients who agreed for absolute bed rest for 3 months or
more after surgery. ‘Absolute bed rest’ was defined as all
daily activities including toilet functions to be performed
on bed and sitting or standing was not allowed.

Exclusion criteria

1. Patients with Frankel scales D and E who showed
progressive clinical improvement on conservative
treatment (ATT and absolute bed rest).

2. Cobb’s angle more than 40 degrees.

3. HIV positive patients and patients with active and
symptomatic other system involvement in addition to
brain and spine. These patients need multidisciplinary
treatment and only facilities pertaining to neurosciences
are available at our institute.

4. Patients who opted for decompressive surgery with fusion
and fixation by prosthetic implants and were referred to
other centre with required facilities.

All the patients were evaluated by detailed clinical examination,
chest radiographs and three consecutive morning’s sputum
examinations for acid fast bacilli, wherever needed. Four-drug
Anti Tubercular Chemotherapy (ATT) was started if patient
was not taking it already. Spinal imaging was done by plain
radiograph, CT and MR imaging of the spinal region of interest.
Preoperative Cobb’s angle for assessment of kyphosis was
recorded. Side (Right or left) of the surgical approach through
more affected side was decided based on clinical and radiological
evidence of compressing lesion such as granulation tissue/pus
and wedge of vertebral body. Left side was selected, where
clinical and radiological signs were symmetrical. Transpedicular
decompression of the spinal canal was done for anterior and
antero-lateral compressions with or without hemi-laminectomy.
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Patients were operated in prone positions under general
anesthesia with bolsters under chest and hip. More affected
side based on clinical and radiological findings were chosen for
transpedicular surgeries. Midline vertical incisions were given
based on either pre-operative marker X ray or intra-operative
mobile X ray. lpsi-lateral hemi-laminae, pedicles, transverse
processes were exposed, which occasionally needed limited
horizontal division of paraspinal muscles near midline. Ipsi-lateral
hemi-laminectomy (for decompression of lateral granulation
tissue) and removal of affected pedicle/s (for anterior and antero-
lateral decompression of granulation tissue) were performed by
electric drill, chisel and hammer, bone nibblers, kerrison punches
and curettes. Posterior surfaces of medial part of ribs were
exposed but were not removed. Root exiting from spinal canal was
rarely sacrificed only if it obstructed decompression of anteriorly
situated compressing bony elements (Figure 1A). Granulation
tissue anterior and around the exiting nerve root were gradually
removed in piecemeal to avoid division of the nerve root (Figure
1B). Adequate portions of transverse process, pedicle and ipsi-
lateral lamina were removed just sufficient to gain access to bony
or soft tissue compressing the spinal cord without manipulating
the cord itself. Cavity by scooping or drilling was made under the
compressing bony element which allowed the space for pushing
down the thinned out bony part or granulation. Surgical goal was
only decompression of cord and all bony elements were preserved
as much as possible. (Figures 1 and 2) Reduction of kyphosis was
not actively done; however, prone position with bolsters under
chest and hip apparently led to minor degrees of reduction,
which was maintained postoperatively by ‘absolute bed rest’ on
flat and hard foam-bed in postoperative period. Patients were
not allowed to sit or stand for 3 months after surgery, but active
limb and chest physiotherapy were continued. Pain was recorded
as per Visual Analog Scale (VAS) of 100 and was assessed for rest
pain, pain on turning on bed and pain on mild thumping over
the operative site three weeks after surgery only when there was
no pain on turning on bed [23]. During hospital stay, relatives
of patients were trained for physiotherapy maneuvers possible
at home and assessment and recording of pain once daily as
per VAS. Patients were discharged two weeks after surgery and

Figure 1 Operative photographs showing Decompressed dorsal
spinal cord by hemi-laminectomy along with removed
pedicle exposing thecal sac.

A: Nerve root (arrow) was divided to facilitate
Transpedicular decompression of spinal cord.

B: Nerve root (arrow) was spared and spinal cord
decompression was accomplished.
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D7 Pott’s disease with preoperative (A and C) and
postoperative (B and D) sagittal (A and B) and axial (C
and D) CT images show destruction with collapse of D7
vertebral body with kyphosis. Preoperative T2 weighted
sagittal MR image (E) show D7 collapse with retropulsed
vertebral body causing anterior cord compression along
with intensity changes in adjacent vertebral bodies (D 6
and D8) with prevertebral collection. Postoperative 3D
volume rendered image (F) shows posterior surface of
dorsal spine with removed hemi-lamina and pedicle with
preserved ribs.

_ )

Figure 2

were advised to record pain once daily (with the help of relative)
after discharge and attend out-patient department 3 months
after surgery. Patients were evaluated after three months by
plain radiograph and CT scan for assessment of bony fusion and
duration and severity of pain persisted after surgery. If there was
no pain on sitting, mobility was allowed. In patients, who had
back pain on sitting after three months, were advised absolute
bed rest for 1 more month. Patients were followed up at 3 and
6 months after surgery then at yearly intervals. CT scans of
the dorsal spine were done after 24 hours of surgery and after
3 months, and then at yearly intervals for assessment of bony
fusion and kyphosis (Figures 2 and 3).

Results

Patient characteristics

Forty six symptomatic patients of spinal tuberculosis were treated
by usin last 5 years (January 2010 to February 2015), out of which
39 needed surgical interventions. There were 26 patients who
had dorsal spinal tuberculosis who needed surgical treatment.
Out of these 26 patients, 4 had posterior compressions due to
extradural granulation tissue, pus and destructed spine/laminae
without spinal instability and were treated by laminectomies.
Remaining 22 patients, who had anterior/antero-lateral
compressions due to pus, granulation tissue and wedging of
vertebral bodies due to collapse, formed the study group. There
were 12 females and 10 males with ages ranging from 14 to 68
years with average age 37.5 years. All these patients belonged to
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Figure 3 Five year follow up CT image sagittal image of operated
dorsal Pott’s disease shows fused vertebrae with mild

kyphosis.
_ vP J

low socioeconomic group and failed to get admissions at other
public sector hospitals/institutes with advanced facilities. Clinical
characteristics along with their preoperative Frankel Scales are
summarized in the Table 1.

Clinical features

Symptom duration was 15 days to 2 years (average 5.29 months).
Commonest symptom was back pain followed by motor deficit
(n=22), sensory deficit (n=21), bladder bowel involvement
(n=17). Respiratory difficulty (n=2) and pressure sores (n=1)
over sacrum, iliac crest and heel were observed in a total of 2
patients. Preoperatively patients were in Frankel scale grades
A (n=5), B (n=13) and C (n=4). Other system involvements by
tuberculosis were observed in six patients. It included cervical
lymph node involvement (n=1), pulmonary involvement (n=4)
and simultaneous involvement of abdomen, second lumbar
vertebra and brain in the form of meningitis (n=1) 8 months prior
to admission. Two patients (case 15 and 22) were diagnosed cases
of atypical mycobacterial infection and were on second line ATT
drugs for last 10 days to 2 months for tubercular infection of lung
(n=1) and brain (tubercular meningitis) (n=1) respectively. Three
patients (case number 5, 6 and 11) discontinued ATT without
medical advice 2 months after surgery once they significant
improved neurologically. All these three patients started walking
after 2 months and came back after 8 and 12 months with
reappearance of symptoms to preoperative levels. They were
subjected to surgical decompression again at the same levels
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Table 1 Clinical characteristics of patients.

Spinal Level/s Cobb’s 1

involved

Duration
(in degrees) (in months) (in degrees)
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Cobb’s 2

Frankel Scale Other System involvement

Chest, Type B symptoms ‘

How is [ wound (jakhm)?
Kya abhi bhi pus aa raha hai?
1:43PM W

Nahi par jakham abhi bhara nahi
hai 218PM

-0

Figure 4 Screenshot of mobile phone communication on social
media showing postoperative sinus over the healed

operative scar.
N J

due to re-accumulation of pus, granulation tissue and increase
in kyphosis. One patient (case 10) had ATT induced acute and
severe hepatitis and had shown deterioration after surgery
(Frankel scale C to A). ATT was discontinued for 3 weeks, after
which, his liver function parameters became normal. Gradual
introduction of ATT drugs one by one at the interval of 5-7 days
was done. Improvement in neurological symptoms was observed
only after 12 weeks. Another patient (case 17), with preoperative
Frankel scale A, did not show any neurological improvement till

4

8 weeks after surgery. Patient could improve up to Frankel scale
C at the end of 6 months and is able to walk with mild spasticity
with continent bladder/bowel functions at the end of 2 years.

Radiological findings

CT and MRI evaluation of spine revealed involvement of one level
in 2, two contiguous levels in 14 and three contiguous levels in
remaining 6 patients. Lateral columns (pedicles and facet joints)
were involved in all the cases with unilateral involvement in 17
and bilateral involvement in remaining 5 patients. Preoperative
Cobb’s angle ranged from 11° to 36° (average 25°). There was
minimal change in the Cobb’s angle in early (24-48 hours after
surgery) or after 3-6 months CT images of spine, except in three
cases that needed re-surgery and the change was less than 5°.
At second pre-operative assessment, three patients who had
discontinued their ATT, Cobb’s angle had increased 14° (case 5),
8° (case 11) and 11° (case 6) in comparison to immediate first
post-operative assessments done 24 hours after surgery. Barring
three patients mentioned above, postoperatively, none of the
patients had radiological features suggestive of progression in
their kyphosis during their follow up CT scan imaging.

ATT Chemotherapy

Nineteen patients were being treated preoperatively by ATT for 1
week to 1 year duration. In remaining 3 patients ATT was started
after admission. Two patients had their sputum positive for
Mycobacterium. Three patients were already diagnosed having
atypical Mycobacterial infection by examination of pus by needle
aspiration at other center and were being treated by second line
ATT, which was continued postoperatively for a total period of 2
years. Remaining patients (n=19) were treated by 4-first line ATT

This article is available in: http://neurosurgery.imedpub.com/archive.php



for 3 months followed by 3-drug first line ATT for remaining 15
months.

Surgical results

A total of 25 surgical procedures in 22 patients were carried
out which included three patients who were re-operated for
recurrences of their lesions due to discontinuation of ATT.

First clinical improvement after surgery was observed as
reduction in spasticity of lower limbs. Barring one, all patients
showed progressive improvements in back pain, motor and
sensory deficits of lower limbs and bladder/bowel functions
postoperatively. Remaining one patient with Frankel grade C
deteriorated clinically postoperatively and developed flaccid
paraplegia with simultaneous acute ATT induced hepatitis.
Conservative treatment with discontinuation of Rifampicin and
Pyrizinamide for a period of 12 weeks led to recovery of hepatitis
followed by progressive recovery in neurological functions.
Postoperative pain in patients without root division (n=15) was
moderate (VAS 45-74 mm) for first 48 hours, which required
parenteral analgesics (50 mg of intramuscular Diclofenac sodium)
followed by oral analgesics for further 48-72 hours. Seven
patients, whose single roots were divided to aid decompression
in earlier part of the study, had severe post-operative pain on the
side of the surgery (VAS 75-100 mm) for first 72-96 hours akin
to neuropathic pain which only partially responded to parenteral
analgesics along with oral Baclofen or Amytriptiline followed by
moderate to severe pain (VAS 45-74 mm) for 1-2 weeks. Oral
medications for neuropathic pain had to be continued for 3-6
weeks after surgery. After experience of initial few cases, we
avoided dividing root for aiding decompression and it was possible
at the cost of some extra operative time in the range of 15 to 30
minutes (Figure 1B). Patients were sent home two weeks after
surgery. Pain while turning on bed was assumed as an indirect
indication of instability and it was relieved in most of the patients
over a period of 6-8 weeks. Pain on mild thumping over operative
site was absent in all the cases by the end of 10 weeks. Three
patients were advised 1 month more bed rest as they complained
of back pain on sitting after 3 months’ bed rest. Barring three, all
patients (n=19) reported to out-patient clinic for follow up visits
at 3 months, revealed clinical improvements. Three patients, who
did not turn up at 3-month follow up, had discontinued ATT 6-8
weeks after surgery once they started walking but deteriorated
again and came back after 8-12 months with Frankel grade A.

Histo-pathological examinations of granulation tissue was
conclusive in all the patients (n=22). Excluding three patients
diagnosed of atypical mycobacterial infection at other center,
AFB staining and culture and sensitivity of mycobacteria in pus
from the lesions were positive in three patients.

Complication

Postoperative cold abscess formation at the operative site 4
weeks after surgery was seen in one patient. It led to chronic
pus discharging sinus which gradually healed over a period of 8
weeks (Figure 4). Three patients discontinued ATT after 2 months
and lost to follow up till they deteriorated again, which may be
due to insufficient information provided from our end, lack of
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awareness, illiteracy and poverty due to which they had to pursue
their jobs for their livelihoods.

Follow up

Patients were followed up at 3, 6 and 12 months after surgery
and then at yearly intervals. No patient was advised to attend
outpatient clinic before 3 months and relatives were instructed
to communicate any difficulty/problem/query personally,
telephonically or through social media applications of mobile
phones (Figure 4) mainly due to difficulty in transportation of
patients on absolute bed rest. Follow up periods ranged from
13 months to 5 years (average 22 months) (Figure 3). Overall 18
patients improved to Frankel grade E. Remaining 4 patients are in
Frankel grade C (n=1) and D (n=3). Two out of 3 patients in Frankel
grade D are still improving in their follow up periods. No patient
had shown increment in their kyphosis.

Discussion

Recent advancements of technologies in neurosurgical
equipments and techniques have changed the outcome of some
of previously surgically untreatable spinal conditions [24-32].
Video-assisted thoracoscopic surgeries, anterior and anterolateral
transthorasic, retroperiotoneal and posterior approaches
along with newer prosthetic implants have left no dorsal spinal
condition untreatable surgically [16, 17, 19, 28, 32, 33]. However
there is another extreme of the spectrum in developing countries
where many poor patients are left untreated due to lack of
adequate infrastructure (number of beds/hospitals), human
resource (medical and paramedical staff), literacy/awareness and
capacity to afford cost of implants at public healthcare facility or
cost of treatment at private healthcare facility [2, 3, 14, 34-42].
Medical practice in this era is expected to be ethical; evidence
based and should adhere to various protocols established over
the years for quality and safety. Therefore, if a paraplegic patient
with tuberculosis of dorsal spine with kyphosis is to be treated,
he has to be operated at a center where at least radiographic
localization equipment, high speed drill, and surgeons are
available. Tuberculosis is prevalent in developing countries and
burden of spinal tuberculosis patients, who are extremely poor,
is much more than what public sector hospitals in developing
countries can handle/treat. (1-9) Even if a poor patient is admitted
to a public sector hospital, cost of prosthetic implants is beyond
his reach. Average cost of available implants required for a
patient of dorsal spinal tuberculosis of 1-2 levels is approximately
USD 1000, which is more than or equal to annual income of most
of these patients [1, 11-13, 16]. There are regulations/means/
facilities provided by various governmental schemes of which
seldom reach to these needy patients due to array of system/
administration related problems [41-44]. Unfortunately, the
end result is to choose ATT alone (without surgery) or effective
decompressive surgeries without fixation through minimum
surgical trauma and prolonged bed rest for bony fusion to occur.
Wound healing is always a problem in these patients as most of
them are in poor nutritional state [9, 16].

There is no consensus or established guideline for surgical
treatment of dorsal spinal tuberculosis, but there are sufficient
reports available to suggest that progressive and significant

5



neurological deficit with radiological evidence of cord
compression should be treated by surgery [11, 45-54] There are
rare reports of decompressive surgery alone without fixation
but there is no mention of additional stability provided to dorsal
spine by rib cage as a supporting reason for this approach [18, 19,
49]. Progressive kypho-scoliosis and neurological deterioration
are likely complications, if unstable spine is not fixed [11, 44, 55-
59]. Absolute bed rest appears to eliminate load on the diseased
spine/vertebrae which led to no increase in the kyphosis in our
study group in the post-operative period and follow up. External
brace as a method of reducing mobility and preventing kyphosis
have been used earlier. They seem to reduce mobility in addition
to rib-cage and sternum but its role in reducing load over the
vertebral body imparted by erect posture while sitting or standing
is doubtful [19, 49]. Maximum Cobb’s angle in our study was 36°
and we feel that Cobb’s angle of more than 40° should not be
operated without fixation.

Postero-lateral approaches to the dorsal spine mention division
of exiting nerve root at one or more than one level, resection
of medial part of ribs along with transverse process and pedicle
to aid decompression, which was experienced by us also [19,
40]. However, severity of post-operative pain despite changing
our approach to divide the nerve root (division between two
ties or cauterize and divide) led us to attempt nerve root sparing
technique. After early difficulty in decompressing spinal cord
around the nerve root, it was possible to preserve it in all the
cases and decompression was possible by merely retracting
nerve root without handling cord at the cost of some extra time in
decompression of spinal canal. Leaving maximum bony elements
after neural decompression help in ultimate bony fusion once
infection is treated by ATT.

Most of the patients of Pott’s spine in developing countries belong
to low socio-economic class and have poor nutritional status as in
our study too [49, 34, 60-63] Despite reports of extended costo-
transversectomy along with fusion for unstable dorsal spine
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tuberculosis, [19, 40, 63] we feel that, keeping surgical invasion
to minimum will be helpful in avoidance in wound and implant
related complication in these poor patients as their preoperative
nutritional status affect wound healing [49, 62, 63]. One of our
patients had developed postoperative pus discharging sinus
which gradually healed over a period of 8 weeks.

Major issue with our study was compliance for the drugs and
absolute bed-rest for three months which is similar to some other
reports [41, 61]. Two patients of our series, who discontinued ATT
after2monthsandstarted walking, was mainly due tounawareness
about the significance, risks and consequence of bed-rest and
ATT. Proper patient education by treating medical personnel can’t
be overstressed to avoid such problems. Two weeks hospital
stay after surgery allows the patient to learn general care, toilet
activities on bed and limb and chest physiotherapy by experts.
Over the two weeks period, most of the patients experience
significant improvements in their neurological functions and that
motivates them for further bed-rest. Decompression of spinal
cord along with immobilization by prosthetic implants allows
better immobilization and early ambulation of these patients
and should always be done whenever feasible [9, 24, 40].
Decompression alone without fixation for dorsal Pott’s disease
patients, though not ideal, but is the only method available for a
large number of poor patients, especially in developing countries,
where Pott’s disease is endemic and free healthcare facilities for
all is still a distant goal [14, 35-39, 41, 42].

We conclude that neural decompression with minimal bony
removal without spinal fixation is a valid option in selected cases
of dorsal Pott’s disease patients who need surgery, till goal of
‘free healthcare for all’ is achieved in developing countries.
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