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ABSTRACT

Objective: To compare short term outcome of combined surgical and medical management versus medical
management alone in caries spine.

Material and Methods: This study was conducted from August 2015 to August 2018, on 68 patients randomly
divided into two groups of 34 each. All were diagnosed cases of Caries spine based on history, clinical
examination, ESR and imaging appearances. Group A underwent surgical intervention along with Anti-
Tuberculous Treatment (ATT) while Group B received medical treatment (ATT) alone. Outcome was assessed at
six months by Frankel grading.

Results: There were 37 (54.41%) males and 31 (45.59%) females with mean age of 34.84 + 10.6 years. The
thoracic spine was the commonest site in 33 (48.5%) patients, followed by lumbar in 20 (20.8%), dorso-lumbar in
seven (10.3%) and cervical in four (5.88%) patients. The ESR fell from 85mm/hr to 24.46mm/hr in Group A and
to 41.92mm/hr in Group B (p = 0.0124). Overall improvement in Frankel grade was seen in 25 (73.5%) patients
in Group A and 12 (35.3%) in group B. In group A, improvement seen from grade A in two (8%), grade B in three
(12%), grade C in 12(48%), Grade D in seven (28%,) patients, (p = 0.000) while eight (23.5%) patients remained
same and only one (2.5%) deteriorated from baseline neurological status. In Group B, 16 (47%) patients
remained same and six (17.6%) deteriorated. Major complications encountered were respiratory infections in
Jfour (10%) and wound infection in two (5%,) patients while none expired.

Conclusion: Surgery combined with antituberculous therapy was found to be beneficial in patients suffering from
caries spine and to be recommended to patients desiring rapid recovery.

Keywords: Caries spine, Anti tuberculous therapy, Surgical treatment, Frankel grading.

Abbreviations: ATT: Anti-Tuberculous Treatment. WHQO: World Health Organization.
Tomography. PCR: Polymerase Chain Reaction. MRI: Magnetic Resonance Image.

CT: Computed

INTRODUCTION
Tuberculosis (TB) is endemic in underdeveloped and

cases per 100000 persons and 272000 new cases
annually.’

developing countries with spinal TB is being the most
common and dangerous extra-pulmonary site,
accounting for 50 to 60%.! According to World Health
Organization (WHO), annually 6 million become ill
with TB and 2 million die from it. Pakistan ranks 6™
globally, with a WHO estimated incidence rate of 181

The entire human spine can be involved with
common sites being the lower thoracic and upper
lumbar levels.? Caries spine is a diagnostic challenge,
usually presenting at an advance stage.* Clinical
manifestation favors the diagnosis, however a
diagnosis needs confirmation by cultures of blood,
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ESR, then bone biopsy, either by an open or
percutaneous procedure and radiographic changes on
computed tomography (CT) and magnetic resonance
image (MRI) findings. The polymerase chain reaction
(PCR) has facilitated the diagnosis and management of
tuberculosis.’

Management of caries spine has remained
controversial and divided between those who favor the
exclusive medical means of treatment and others who
support surgical intervention along with medical
treatment. Adequate rest and anti-tuberculous therapy
is the cornerstone of management. However, it is
advocated that surgical debridement of tuberculosis
lesion hastens patient recovery and delays spinal
deformity. Terry and James showed that surgery
facilitated faster reduction in treatment duration
compared to conservative treatment alone, promoting
faster ~ bone  fusion.® Despite  revolutionary
improvements in surgery, patients with caries spine
can be treated conservatively in a vast majority of
cases.” Because of the rise in cases of caries spine and
its impact as a major health burden in a resource
limited country like ours, we conducted this study to
compare treatment options and devise parameters for
future research and management.

MATERIAL AND METHODS

Study Setting

This study was conducted at the Department of
Neurosurgery, Jinnah Postgraduate Medical Center
(JPMC), Karachi from August 2015 to August 2018.
Institutional Review Board (IRB) approval was taken
along with informed and written consent.

Inclusion Criteria

Patients with spinal tuberculosis admitted through the
outpatient department were included in this study.
Patients aged >15 years of either gender, having caries
spine with or without cord compression and involving
any spinal level were included.

Exclusion Criteria

Patients having major neurological deficit, operated
elsewhere, having drug resistant TB and with systemic
involvement were excluded.

Clinical Assessment and Neurological
Assessments

The diagnosis was made on the basis of history,
clinical features, ESR, plain x-rays spine and MRI
spine. All patients underwent full clinical assessment
and neurological status was assessed according to
Frankel grading. All patients were investigated with
baseline investigations, including Complete Blood
Count, Erythrocyte Sedimentation Rate and Liver
Function Tests; special imaging investigations such as
CT and MRI spine were done to evaluate the level(s)
of lesion and for surgical planning.

Patient Groups and Surgical Techniques

Sixty eight patients were randomized into two groups
with 34 patients in each group. Group A underwent
surgical intervention along with ATT according to
radiological and clinical presentation while group B
was treated only with medical treatment along with
other conservative measures (strict bed rest and
immobilization).Six patients who deteriorated while
on medical treatment and developed neurological
deficits were operated as mandated. Surgery
constituted decompression followed by grafting and
fixation with technique dependent on involved spinal
level. For cervical lesions, we performed an anterior
decompression and plating while in thoracic lesions
we did decompression with Webb Morley technique
and we did decompression and transpedicular screw
fixation in lumbar lesions.®

Clinical Management

All patients received standard ATT as a combination
of four drug therapy containing Rifampicin, Isoniazid,
Pyrazinamide (PZA) and Ethambutol in accordance to
their body weight. Pyridoxine was added to prevent
peripheral neuropathy. Ethambutol and PZA were
excluded after two months while Rifampicin and INH
were continued. Patients were followed up for six
months for complications and outcome was assessed
as good or poor based on the Frankel grading.

Data Analysis

Data was entered in SPSS-22. The ratio (M: F) for sex
distribution and mean and standard deviation for age
distribution were computed. T-tests were applied for
ESR and Frankel grading in both groups with
p =< 0.05 considered statistically significant.
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RESULTS

Gender Distribution

There were 37 (54.41%) males and 31 (45.59%)
females.

Age Range
Mean age was 34.84 + 10.6 years.

Clinical Presentation

The thoracic spine was the commonest site of
involvement in 33 (48.5%) patients [18 (53.3%)
patients in Group A and 15 (43.3%) patients in Group
B], followed by lumbar spine in 20 (20.8%) patients,
dorso-lumbar in seven (10.3%) patients and cervical
spine in only four (5.88%) patients (Figure 1). The
ESR fell from 85 mm/hr to 24.46mm/hr in Group A
and 41.92mm/hr in Group B, at the end of six months
given in Figure 2 (p = 0.0124). Overall improvement
in Frankel grade was seen in 25 (73.5%) patients in
Group A and 12 (35.3%) in group B. In group A,
improvement from preoperative grade A in two (8%),
grade B in three (12%), grade C in 12 (48%), Grade D
in seven (23%) patients, p = 0.0000 (Table 1) while
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Fig. 2: ESR Trend Over 6 Months of Treatment.

eight (23.5%) patients remained same and only one
(2.5%) deteriorated. In Group B, 16 (47%) patients
remained same and six (17.6%) deteriorated (Table 2).

Table 2: Pre-operative and post-operative Frankel Grade

in Group B.
Pre-Operative Post-Operative p value
FrankelGrade | A | B| C | D | E T(Ont)al
A 1 1
B I 2
¢ 22| 3] 2| 9 [<00001
D 1|1 71 5 14
E 3 s| 8
TOTAL (n) 1|47 ]10]12 34

Complications

Major complications encountered were respiratory
infections in four (10%) and wound infection in two
(5%) patients. One patient deteriorated from baseline
neurological status after surgery while none expired.

DISCUSSION

Caries spine constitutes nearly half the cases of extra
pulmonary tuberculosis. Patients belong to under
privileged strata of the society with limited financial
resources and often present at the advance stage of the
disease. The mean age was 34.84 = 10.6 years as
compared to Ningkui et al® study with ages between
17-72 years old (average 38.8+15.6 years). There were
a total of 37 (54.41%) males and 31 (45.59%) females
with 22 (33.35%) males and 12 (17.65%) females in
Group A whereas there was a female preponderance
with 19 (27.94%) patients in Group B.

Group A.
Pre-Operative Post-Operative
FrankelGrade | A | B | C | D | E T(Ont )a !
A 3 1 1 5
B 1 2 3

p value

C 2 |10 12 |<0.0001
D 1 2 7 10
E 4 4
Total (n) 3 2 2 6 | 21 34
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The dorsal spine being the longest spinal segment
and in close proximity to the chest, is predisposed to
being the commonest site of involvement. A study by
Turgut,’ found the commonest level was thoracic spine
(55.2%) followed by lumbar spine (22.8%). Similarly,
in our study, dorsal spine involvement was commonest
in 18 (53.3%) patients in Group A and 15
(43.3%patients in Group B, followed by lumbar spine
in 21 (20.8%) patients, dorso-lumbar in 9 (Group A
8.82% Group B 11.76%) and cervical spine in only 5
(5.88%) patients (as shown in Figure 1). This
distribution appears to be similar in both studies and
consistent with findings by other studies.'®!!

Few studies have considered ESR as a main
prognostic factor despite its value as a marker of
disease activity and in prognostication. Robert G
et al'? found mean ESR at presentation was 64.5mm/hr
which decreased to 20.5mm/hr by end of treatment. In
our study, ESR remained the best prognostic index in
both treatment arms. In Group A, the mean ESR was
85.29 mm/hr at presentation and dropped to 24.46
mm/hr while in Group B, it reduced to 41.92 mm/hr
from 84.33 mm/hr at the end of 6 months (as shown in
Figure 2). This suggests that the eradication of active
disease was faster in group A as compared to group B.

The aims of surgery are to eradicate active TB
lesion(s), achieve neural decompression, restore spinal
stability and correct overt deformity. Neurological
deficit or worsening, paraplegia, bony deformity,
paravertebral collection and failure of medical
treatment can be the surgical indications for caries
spine.’If the reason for surgery is to prevent kyphosis,
its best to operate early when the kyphosis is not
excessive, with no proven benefit in late stages.'
Compared to thoracic spine, lumbar caries seems to
demonstrate less risk of kyphotic deformity.'
Literature review reveals that patients with minimum
neurological deficit and undergoing earlier surgery
fare better than patients with severe deficits and later
surgery. Most patients in our study belonged to rural
areas with minimal access to good health care and
almost always present at late stage with complications.

Many studies focus on the surgical management in
caries spine. A Cochrane data base review on Jutte PC
and Van Jiang studies assessing 331 patients compared
medical treatment and surgery with medical treatment
alone for treating active tuberculosis.'® Another study
by Bhandari A et al. assessed 38 patients with caries
spineand found that surgery was indicated for patients
younger than 15 years with > 30 degree deformity,
deformity progression despite conservative treatment

and no neurological improvement despite antibiotic
therapy.!”

To access and decompress the thoracic spine, the
best approach is anterior (transthoracic) because it
allows direct access to the infected tissue, thereby
providing good decompression'® which was performed
in fourteen (45.59%) of our patients in Group A. This
was combined with stabilization with Webb Morley
stabilization system as it is comparatively inexpensive.
Inlay osteoinductive rib graft was applied after
decompression and fixation for inducing osteoblastic
activity. However, anterior approaches carry higher
risk in tuberculosis patients because of already
compromised chest function. Anterior cervical
decompression and stabilization with Casper plating
was performed in only two (10.76%) patients having
lesion of cervical cord. Tricortical strut iliac crest graft
was used for vertebral fusion after decompression.

Zhong W et al compared the effectiveness of
different surgical procedures and showed favorable
results for each surgical procedure in terms of
neurological recovery and Kkyphosis correction.!’
Anterior instrumentation of spine for caries spine has
better results for immediate and long term correction
of local deformity than the cases where
instrumentation was not used.”® Su SH et al
retrospectively studied 48 patients with caries spine
over seven years where surgery was performed on 30
(62.5%) patients and these had more favorable
outcomes. He concluded that combined surgical
intervention was superior and longer treatment periods
had no additional benefit.*! Our results are consistent
with this study and show superior recovery in the
operative field. Recently, the combined surgical
approach and minimal invasive (MIS) have been used
for the caries spine with successful results but careful
selection of patients is needed.”?  Anterior
decompression enables the direct removal of the
infected centre and posterior fixation gives
stabilization and correction of deformity.”* MIS is
another technique with anterior and posterior
approaches or can be combined with open surgical
procedure, for debridement and fusion but its role is
questionable in severe compression.?>*

Most patients do not get enough benefit from
surgery in terms of neurological improvement. Jain
et al® in a retrospective analysis, reported
improvement from preoperative grade B in seven,
grade C in 11, and Grade D in 10 patients to
improvement into grade D in six and grade E in 22
patients at latest follow-up. In comparison, a total of
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25 (73.5%) patients in Group A and 12 (35.3%) in
group B showed statistically significant improvement.
In group A, improvement from preoperative grade A
occurred in two (8%), grade B in three (12%), grade C
in 12 (48%), Grade D in seven (23%) patients, p =
0.0000 (as shown in Table 1) while eight (23.5%)
patients remained same and only one (2.5%)
deteriorated. In Group B, 16 (47%) patients remained
same and six (17.6%) deteriorated (Table 2).

Osmanagic®® performed a meta-analysis on caries
spine and concluded there were no statistically
significant differences for any outcome measures.
Among many variables, the most important were the
neurological deficit and regained activity level, though
the study had small sample size to say whether routine
surgery was beneficial. In contrast, we found
significant difference between neurological outcomes
inboth groups (as shown in Table 1 and 2). Ningkui®
found medical treatment lasting < 6 months [ultra-
short course chemotherapy (UCCT)], rather than the
traditional 6-18 months, was effective in sustaining TB
clearance after surgical debridement.Other studies
such as Mirkoohi?’, Ekinci?®®, Varatharajah and Charles
also advocate surgical intervention as having superior
results.” Major complications encountered in our
study were respiratory infections in four (10%) and
wound infection in two (5%) patients. One patient
deteriorated from baseline neurological status after
surgery while none expired.

To summarize, a surgical knife alone cannot
achieve cure, but serves as an excellent adjuvant in
managing complicated disease. It not only appears to
decrease the need for long term therapy with its
associated side effects and issues like poor compliance
but also helps in hastening recovery.

CONCLUSION

Caries spine is primarily a medical condition with
surgery reserved for complications like neurological
compromise. A surgical knife appears to decrease the
need for long term therapy with its associated side
effects and issues like poor compliance. Surgical
intervention along with antituberculous therapy was
found to be beneficial in patients suffering from caries
spine with neurological deficit compared to medical
treatment alone and to be recommended to patients
desiring rapid recovery.

Limitation
It is a single center sample with a shorter follow-up.
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