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Background: C-reactive protein (CRP) or erythrocyte sedimentation rate (ESR) not only are useful in the diagnosis but
also are reliable parameters in evaluating the response to treatment and prognosis of tuberculous spondylodiscitis.
Objective: To analyze the correlation between neurological recovery and declination of CRP or ESR after two different
posterior spinal procedures.

Material and Method: The patients who had neurological deficit due to spinal tuberculosis and undergone spinal surgery
between January 2009 and June 2013 were analyzed retrospectively. Posterior transforaminal decompression and interbody
fusion were done in group I, whereas posterior transpedicular decompression and posterolateral fusion were performed on
group 11. Both groups were stabilized with pedicle screw instrumentation. Rapid recovery represented by improvement of
at least one Frankel grade within 6 weeks after operation, otherwise it was slow recovery. Inflammatory markers were
evaluated at initial diagnosis and at 6-week, 3-month, 6-month, and 1-year post-operation.

Results: There were 31 patients. Group I included 14 cases and group 11 consisted of 17 cases. The median CRP and ESR
at diagnosis were 80.4 mg/L and 78.0 mm/hour respectively. Rapid neurological recovery significantly related to the earlier
declination of CRP within the first 6 weeks (p<0.001). Considering the type of spinal procedures especially at thoracic and
thoracolumbar level, neurological recovery in group I was significantly faster than in group Il (p = 0.02; relative risk, 2.67;
95% confidence interval, 1.02 to 6.91).

Conclusion: Earlier declination of CRP within six weeks post-operation could determine rapid neurological recovery.
Posterior transforaminal decompression and interbody fusion with instrumentation may be a suitable option for thoracic
and thoracolumbar lesions.
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Incidence of tuberculosis is still high in
developing countries. Spinal tuberculosis accounts
for 50% of musculoskeletal tuberculosis?. Diagnosis
of tuberculous (TB) spondylodiscitis was established
by the presence of typical clinical manifestation,
endemic area resident, suggestive radiological features
or magnetic resonance imaging (MRI) findings,
elevated C-reactive protein (CRP) and/or erythrocyte
sedimentation rate (ESR), and a therapeutic response
to anti-TB therapy!-3-.
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CRP and ESR generally rise many folds in
the majority of patients and decline to normal or near
normal when the active TB lesion is under controlled.
These inflammatory markers not only are useful in the
diagnosis but also are reliable parameters in evaluating
the response to treatment and prognosis of spinal
tuberculosis.

In 2012, Lan et al reported the correlation
between CRP, ESR, and the duration of bone union
after spinal surgery for TB spondylodiscitis!?, but
the relationship of these inflammatory markers to
the rapidity of neurological recovery has not been
studied yet.

Paraplegia and quadriplegia are the most
serious complications of spinal tuberculosis.
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Neurological recovery after conservative treatment
with anti-TB medication has been reported, 30% to
40% improved from non-ambulatory to ambulatory®.
However, the response to conservative treatment is
slower than to surgery. Moreover, kyphosis continues
to progress during the follow-up period after non-
operative treatment. Therefore, surgery is superior
especially in case when conservative management
has failed or severe kyphotic deformity has developed
with or without neurological deficit, particularly,
when clinically suspected instability and is definitely
verified on radiographs'". The goal of surgical
treatment is focal clearance of tuberculosis, relief of
spinal cord/nerve compression, restoration of spinal
stability and correction of deformity.

As modern posterior spinal instrumentation
provides immediate stability and the posterior approach
decreases the risk of anesthesia, and avoids the
potential of diaphragm and segmental vessel injuries
that may occur with the anterior approach, the surgical
trend in recent years of thoracic and lumbar TB
spondylodiscitis is posterior spinal decompression
combines with posterior instrumentation. Posterior
transforaminal decompression and interbody fusion
are more extensive than posterior transpedicular
decompression and posterolateral fusion'®, but had
the advantage of wider exposure and better stability
from interbody fusion®*'>. The difference of the
two posterior decompressive surgical procedures may
affect the rapidity of neurological recovery. The overall
study objective was to analyze the correlation between
neurological recovery and declination of CRP or ESR
after two different posterior spinal procedures.

Material and Method

After the ethical approval by the Institutional
Review Board of Maharat Nakhon Ratchasima
Hospital, the medical records of the patients who had
neurological deficit due to TB spondylodiscitis and
undergone spinal surgery between January 2009 and
June 2013 at Maharat Nakhon Ratchasima Hospital
with follow-up of more than 12 months were analyzed
retrospectively. The diagnosis was confirmed by
mycobacterium tuberculosis culture with application
of the polymerase chain reaction (PCR) and/or histology
diagnosis by the presence of caseous granuloma or
granulomatous inflammation from surgical biopsy.

Group I included the patients who had severe
vertebral destruction and good medical condition, so
posterior transforaminal decompression and interbody
fusion with tricortical iliac crest bone graft and pedicle
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screw instrumentation were done (Global Standard
Screw system; GS Medical Co., Ltd., Geumcheon-gu,
Seoul, Korea). The details of the procedure steps were
laminectomy, unilateral facetectomy, pediculectomy,
and/or costotransversectomy for wide exposure
debridement of the infected vertebral body sequestrum,
necrotic intervertebral disc, pus, and caseous granulation
tissue; then tricortical iliac bone graft was inserted to
reconstruct the anterior column as interbody fusion.

Group II was composed of less vertebral
destruction or high anesthetic risk cases, so
that laminectomy and posterior transpedicular
decompression to remove necrotic tissue within the
body and disc, drainage of the paraspinal abscess and
posterolateral fusion with autogenous local bone graft
and pedicle screw instrumentation were performed.

Spinal orthosis/brace was applied to both
groups as external support for 12 weeks postoperatively.
All cases received isoniazid (I) (5§ mg/kg), rifampicin
(R) (10 mg/kg), pyrazinamide (Z) (25 mg/kg), and
ethambutol (E) (15 mg/kg) for the first 2 months
(2IRZE), then I/R/E for at least ten months later
(10IRE) until the abnormal laboratory tests and
radiological findings were resolved.

Neurological recovery was defined via
Frankel classification’®. Rapid recovery means
improvement of at least one Frankel grade within
six weeks after operation, otherwise it would be
slow recovery. CRP and ESR were evaluated at initial
diagnosis and at 6-week, 3-month, 6-month, and 1-year
post-operation. Correlation between the rapidity of
neurological recovery and the declination of CRP and
ESR after two different posterior spinal procedures
were analyzed. Serum CRP level was determined
by immunonephelometry on a using of BN ProSpec
System (Siemens Healthcare Diagnostics, Munich,
Germany). ESR was measured by photometric
analyzer using Ves-Matic Easy (Diesse Diagnostica
Senese, Siena, Italy). The hematocrit-corrected ESR
level had been used for statistical analysis. An
independent t-test was used for the comparison of the
mean continuous numerical data. The Mann-Whitney
U test was used for the comparison of the medians, and
categorical data compared with the Chi-square test.
The Pearson correlation test was used for the
statistical analysis of the relation between CRP, ESR,
and the severity of preoperative neurological deficit.
Repeated measurement of CRP, ESR, and the rapidity
of neurological recovery was compared by mixed-
effects linear regression model. Statistical analysis was
performed to compare the outcomes using software
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program Stata for Macintosh version 12 (StataCorp
LP, College Station, TX, USA).

Results

There were 31 patients suffered from TB
spondylodiscitis with initial neurological deficit
defined by Frankel’s classification scale A to D. All the
surgical operations were performed by a single surgeon
(SW). The demographic continuous numerical data
were shown in Table 1 and 2. The demographic
categorical data were shown in Table 3. There were
6 women and 15 men with a mean age of 53.5 years
(ranged from 16 to 82 years). The median CRP and

ESR at diagnosis were 80.4 mg/L and 78.0 mm/hour
respectively. The initial value of CRP or ESR did not
relate to the severity of preoperative neurological
deficit. The initial mean CRP and ESR of each of
preoperative Frankel scale were shown in Table 4.
However, rapid neurological recovery
significantly related to the earlier declination of
CRP within the first 6 weeks (p<0.001), while the
decrease of ESR at 6-week did not play a role. The
mean percentages of the decrease of CRP and ESR
values after 6 weeks of treatment in the rapid recovery
group were 59.29% and 27.36% respectively. The
relationship between the rapidity of neurological

Table 1. Demographic data of 31 patients (continuous numerical data)

Characteristics Mean + standard deviation (SD)
All patients (n = 31) Group [ (n=14) Group I (n=17) p-value
Mean age (years) 53.5£18.40 52.4£19.56 54.4£17.95 0.77
Bodyweight (kilograms) 53.91£9.89 50.316.80 56.8+£11.19 0.07
Follow-up period (months) 16.3+4.85 16.9+5.53 15.844.32 0.54
Table 2. Demographic data of 31 patients (continuous numerical data)
Characteristics Median (interquartile range)
All patients (n=31) Group [ (n=14) Group Il (n=17) p-value
Onset of illness (weeks) 8.0 (4.0-20.0) 10.0 (8.0-20.0) 8.0 (4.0-20.0) 0.54
Time of onset of weakness (weeks) 2.0 (1.0-4.0) 2.0 (1.0-4.0) 2.0 (1.0-4.0) 0.88
Initial CRP (mg/L) 80.4 (56.1-99.5) 86.3 (70.0-99.5) 74.9 (49.8-91.0) 0.38
CRP at 6 weeks (mg/L) 47.4 (20.6-80.9) 45.6 (15.0-80.7) 47.4 (25.6-80.9) 0.69
Initial ESR (mm/hour) 78.0 (64.0-96.0) 89.5 (68.0-100.0) 76.0 (62.0-90.0) 0.16
ESR at 6 weeks (mm/hour) 70.0 (45.0-82.0) 75.0 (59.0-82.0) 70.0 (45.0-76.0) 0.69
CRP = C-reactive protein; ESR = erythrocyte sedimentation rate
Table 3. Demographic data of 31 patients (categorical data)
Characteristics n (%)
All patients Group | Group 11 p-value
(n=31) (n=14) n=17)
Sex 0.12
Male 25 (80.6) 13 (92.9) 12 (70.6)
Female 6(19.4) 1(7.1) 5(29.4)
Level of spondylodiscitis 0.87
Lumbar 15 (48.4) 7 (50.0) 8 (47.1)
Thoracic and thoracolumbar 16 (51.6) 7 (50.0) 9(52.9)
Preoperative Frankel scale 0.63
A: complete motor and sensory loss below the lesion 309.7) 1(7.1) 2 (11.8)
B: no motor function, but some sensation preserved 11 (35.5) 6 (42.9) 5(29.4)
C: residual motor function but no practical use 6(19.3) 3(21.4) 3(17.6)
D: useful motor function below the lesion 11 (35.5) 4 (28.6) 7 (41.2)
E: normal motor and sensory function 0 0 0
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Table 4. The relationship between the initial mean CRP and ESR of each of preoperative Frankel scale

Initial value of inflammatory Frankel A (n=3) Frankel B(n=11) Frankel C(n=6) FrankelD (n=11) p-value

markers
CRP (mg/L) 51.84426.09 89.52+54.65 83.22429.96 89.23430.58 0.89
ESR (mm/hour) 50.00+£25.23 85.81£16.36 69.50+27.60 81.54+17.26 0.71

Values are means + SD

Table 5. The relationship between the rapidity of neurological recovery and the declination of the mean CRP and ESR

Value of inflammatory markers/recovery Pre-op. 6 weeks 3 months 6 months 12 months
follow-up follow-up follow-up follow-up
CRP (mg/L)
Rapid recovery (n = 20) 86.43£34.40 37.75+£30.18  12.25+6.57 6.22+6.18 2.80+2.33
Slow recovery (n=11) 81.13£51.10  83.27#43.59  56.15+45.58 22.58+16.76  5.01+4.25
ESR (mm/hour)
Rapid recovery (n = 20) 81.10+£20.38  60.85+23.31 42.15+22.86  25.65+22.48 14.45£12.68
Slow recovery (n=11) 71.45£24.05 79.54£19.46  66.72+£21.97 39.09+17.08 27.27+12.41

Values are means + SD

recovery and the declination of CRP and ESR
measurements were shown in Table 5 and Fig. 1 and 2.
The patients’ Frankel grade significantly
improved after operation in both groups. Twenty
patients improved by one or more Frankel grades
within the first six weeks after surgery. Eight cases of
group I and ten cases of group II could recover to full
normal function (Frankel grade E) at 1-year follow-up.
Neurological results were shown in Table 6.
Affecting factors that influence the outcome
were analyzed using the Chi-square test, which is
shown in Table 7. There were no differences in the rate
of functional recovery between age group (older or
younger than 65 years), duration of illness (more or
less than 8 weeks), severity according to Frankel grade
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Fig. 1  CRP declination and the rapidity of neurological

recovery according to mixed-effects linear
regression model.
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(without or with motor function initially) and operated
level (below or above conus medullaris).

Considering the type of spinal procedures
especially at thoracic and thoracolumbar level,
neurological recovery after posterior transforaminal
decompression and interbody fusion were significantly
faster than posterior transpedicular decompression
and posterolateral fusion (p = 0.02; relative risk,
2.67; 95% confidence interval, 1.02 to 6.91) which
were shown in Table 8.

Discussion

Tuberculosis is still a major cause of
significant morbidity and mortality despite prevailing
availability of effective anti-TB drugs. The combination
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Fig.2  ESR declination and the rapidity of neurological

recovery according to mixed-effects linear
regression model.
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Table 6. Frankel grade before and after operation, at 6 weeks, 3 months, and 12 months follow-up according to surgical

procedures

Posterior decompressive procedure Pre-op. Immediate 6 weeks 3 months 12 months
post-op. follow-up follow-up follow-up

Group I: extensive (n = 14) Al A:l A:l A:0 A:0

B:6 B:1 B:1 B:1 B:1

C:3 C:5 C:1 C:1 C:0

D:4 D:5 D:7 D:6 D:5

E:2 E: 4 E:6 E:8

Group II: limit (n = 17) A:2 A:0 A:0 A:0 A:0

B:5 B:5 B:5 B:3 B:0

C:3 C:1 C:0 C:2 C:4

D:7 D:5 D:5 D:4 D:3

E: 6 E:7 E:8 E: 10

Values are number of patients

Table 7. The comparison of the affecting factors adjusted by age, duration of illness, severity of neurological deficit, level
of operation and the rapidity of neurological recovery

Factors Rapid recovery Slow recovery Relative risk  95% confidence interval p-value
(n=20) (n=11)

Age 0.89
More than 65 years 5(25.00) 3(27.27) 0.96 0.52-1.77
Less than 65 years 15 (75.00) 8 (72.73) 1.00

Duration of illness 0.47
More than 8 weeks 10 (50.00) 4 (36.36) 1.21 0.72-2.24
Less than 8 weeks 10 (50.00) 7 (63.64) 1.00

Severity 0.12
Frankel A and B 7 (35.00) 7 (63.64) 0.63 0.36-1.17
Frankel C and D 13 (65.00) 4 (36.36) 1.00

Level 0.64
Lumbar 9 (45.00) 4 (36.36) 1.13 0.68-1.90
Thoracic and thoracolumbar 11 (55.00) 7 (63.64) 1.00

Table 8. The comparison of the two posterior spinal procedures adjusted by level of operation and the rapidity of neurological

recovery
Level Operation Rapid recovery  Slow recovery Relative risk  95% confidence interval p-value
(n=20) (n=11)
L Group [: extensive 3(33.33) 2 (50.00) 0.80 0.35-1.82 0.57
Group II: limit 6 (66.67) 2 (50.00) 1.00
Tand TL Group I: extensive 8(72.73) 1(14.29) 2.67 1.02-6.91 0.02
Group II: limit 3(27.26) 6 (85.71) 1.00

of indolent onset of symptoms and compatible
radiographic findings strongly suggest the diagnosis
of TB spondylodiscitis. However, it must be confirmed
by positive culture or histologic proof from biopsy of
the bone or infected tissues. Nowadays, the use of
molecular methods, such as PCR on the biopsy
specimens plays a valuable role in the diagnosis of
spinal tuberculosis infection-*"17,

J Med Assoc Thai Vol. 98 No. 10 2015

Clinical symptoms, radiographic images,
CRP, and ESR as infective markers are the most
commonly used parameters to follow-up the therapeutic
response of osteomyelitis!'®. Usefulness of CRP and
ESR in the diagnosis of TB spondylodiscitis remains
to be defined because in some patients, these infective
markers may have normal values or only slightly
elevated CRP. Wang et al reported the laboratory test
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results of 284 patients with spinal tuberculosis during
the seven-year period between January 2004 and
December 2010, that CRP was normal in 30.2% of
patients and the percentage of patients with ESR
less than 20 mm/hour was 26.8%. CRP and ESR
level were initially elevated in the author’s present
study similar to other authors’ observation(315:1%20),
These values declined significantly after adequate
management and provided more useful information
in evaluating the treatment response of spinal
tuberculosis!!-7-10:13.15.1920)

MRI may be used as diagnostic tools to
identify the cause of no progress in recovery®.
However, limitations of correlation have been found
between ambulatory status and the presence of an
epidural abscess or bony destruction®. Declination of
CRP and ESR may be helpful for predicting decisions
before MRI investigation.

A prompt decreased of serum CRP
postoperatively six weeks follow-up associated with
the improvement Frankel grade as clinical status of
spinal tuberculosis patients in the present study, may
be due to the following reasons: 1) extensive clearance
of caseous materials that cause inflammatory response
correlated with more decrease in CRP level and
regaining more function rapidly, 2) abrupt reduction
of inflammation of neural elements as spinal cord
and nerve roots were related to the treatment that
was shown by parameter of CRP that restored to
near normal value postoperatively corresponded to
improvement of disease activity and neurological
grading®b.

Aggressive debridement of tissues that
encroachment of canal to exploration of the spinal
cord®® and providing structural support by interbody
bone grafting yield favorable outcomes in thoracic and
thoracolumbar lesions*!Y. Many reports suggested
that the posterior-only approach and combined
interbody and posterior fusion with internal fixation
may be preferable, and good clinical efficacy were
obtained by various procedures. These excellent results
were achieved in thoracic, lumbar, and lumbosacral
spinal tuberculosis!'*'¥. Early operative treatment with
instrumentation in selected patients could prevent
neurological deterioration and further spinal deformity.
Moreover, surgical decompression can even result in
the reversal of long standing paraplegia of about three
month’s duration®?, In the present study, improvement
of neurological function could be obviously clarified
because 45% of the patients had severe neurological
deficit (Frankel grade A and B) and 75% improving
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from non-ambulatory (Frankel grade A, B, and C) to
ambulatory status (Frankel grade D and E).

There were several limitations of the present
study. They include its retrospective nature and bias
due to selection of patients who had severe vertebral
destruction and good medical condition for more
extensive procedure. In addition, the influence of
confounding factors on CRP and ESR such as
comorbidity of patients was not eliminated. A certain
limitation of the present study was the relatively
low number of cases because the total number of
spinal tuberculosis with neurological deficits had
been decreasing due to greater awareness, but
correlation between CRP declination and the rapidity
of neurological recovery according to mixed-effects
linear regression were still present in case of small
sample size.

In future studies with a large-number of
clinical cases, more frequent time points for ESR and
CRP examination should be concerned to increase
the viewpoint of changing of those inflammatory
markers in more details.

Conclusion

The outcomes of the present studies
indicating earlier declination of CRP within six weeks
post-operation could determine rapid neurological
recovery. According to the level of lesion to perform
decompressive surgical procedures, posterior
transforaminal decompression, and interbody fusion
with instrumentation may be the suitable option for
thoracic and thoracolumbar TB spondylodiscitis
due to faster neurological recovery than posterior
transpedicular decompression and posterolateral fusion
with instrumentation.

What is already known on this topic?

Spinal cord/nerve compression and
inflammation secondary to spinal tuberculosis could
lead to neurological deficit®). A good result was
achieved in the treatment with combination of anti-TB
medication and surgical procedure®-68-10.12-15.19.20),
However, the difficulty in predicting neurological
outcome was still a matter of debate. MRI features of
recovery were correlated with the actual neurological
recovery®, but correlation between inflammatory
markers and clinical severity were not exactly known.

What this study adds?

This study demonstrated the relationship of
CRP to the rapidity of neurological recovery of patients

J Med Assoc Thai Vol. 98 No. 10 2015



after surgery for tuberculosis of the spine. Furthermore,
with a wider exposure to debridement from posterior
transforaminal decompression and a better stability
from interbody fusion had yielded favorable outcomes
in thoracic and thoracolumbar lesions.

Potential conflicts of interest

None and this article has no funding source.

References

1.

2.

10.

I1.

Garg RK, Somvanshi DS. Spinal tuberculosis:
areview. J Spinal Cord Med 2011; 34: 440-54.
Muangchan C, Nilganuwong S. The study of
clinical manifestation of osteoarticular tuberculosis
in Siriraj Hospital, Thailand. J] Med Assoc Thai
2009; 92 (Suppl 2): S101-9.

Jain AK. Tuberculosis of the spine: a fresh look
at an old disease. J Bone Joint Surg Br 2010; 92:
905-13.

Danchaivijitr N, Temram S, Thepmongkhol K,
Chiewvit P. Diagnostic accuracy of MR imaging
in tuberculous spondylitis. ] Med Assoc Thai 2007;
90: 1581-9.

Dunn R, Zondagh I, Candy S. Spinal tuberculosis:
magnetic resonance imaging and neurological
impairment. Spine (Phila Pa 1976) 2011; 36:
469-73.

Gupta AK, Kumar C, Kumar P, Verma AK, Nath
R, Kulkarni CD. Correlation between neurological
recovery and magnetic resonance imaging in Pott’s
paraplegia. Indian J Orthop 2014; 48: 366-73.
Rasouli MR, Mirkoohi M, Vaccaro AR, Yarandi
KK, Rahimi-Movaghar V. Spinal tuberculosis:
diagnosis and management. Asian Spine J 2012;
6:294-308.

Weng CY, Chi CY, Shih PJ, Ho CM, Lin PC, Chou
CH, et al. Spinal tuberculosis in non-HIV-infected
patients: 10 year experience of a medical center
in central Taiwan. J Microbiol Immunol Infect
2010; 43: 464-9.

Wang H, Li C, Wang J, Zhang Z, Zhou Y.
Characteristics of patients with spinal tuberculosis:
seven-year experience of a teaching hospital in
Southwest China. Int Orthop 2012; 36: 1429-34.
Lan CG, Tang YJ, Lu MA, Wei W, Xie KG, Pan
SC, et al. C-reactive protein and erythrocyte
sedimentation rate associate with bone graft union
in patients with spinal tuberculosis following
internal fixation. Chinese J Tissue Eng Res 2012;
16: 3987-90.

Jain AK, Dhammi IK, Jain S, Mishra P. Kyphosis

J Med Assoc Thai Vol. 98 No. 10 2015

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

in spinal tuberculosis - prevention and correction.
Indian J Orthop 2010; 44: 127-36.

Lee SH, Sung JK, Park YM. Single-stage
transpedicular decompression and posterior
instrumentation in treatment of thoracic and
thoracolumbar spinal tuberculosis: a retrospective
case series. J Spinal Disord Tech 2006; 19:
595-602.

Zhang H, Sheng B, Tang M, Guo C, Liu S,
Huang S, et al. One-stage surgical treatment for
upper thoracic spinal tuberculosis by internal
fixation, debridement, and combined interbody
and posterior fusion via posterior-only approach.
Eur Spine J 2013; 22: 616-23.

Pu X, Zhou Q, He Q, Dai F, Xu J, Zhang Z, et al.
A posterior versus anterior surgical approach
in combination with debridement, interbody
autografting and instrumentation for thoracic and
lumbar tuberculosis. Int Orthop 2012; 36: 307-13.
Zaveri GR, Mehta SS. Surgical treatment of lumbar
tuberculous spondylodiscitis by transforaminal
lumbar interbody fusion (TLIF) and posterior
instrumentation. J Spinal Disord Tech 2009; 22:
257-62.

Frankel HL, Hancock DO, Hyslop G, Melzak J,
Michaelis LS, Ungar GH, et al. The value of
postural reduction in the initial management of
closed injuries of the spine with paraplegia and
tetraplegia. 1. Paraplegia 1969; 7: 179-92.
Merino P, Candel FJ, Gestoso I, Baos E, Picazo J.
Microbiological diagnosis of spinal tuberculosis.
Int Orthop 2012; 36: 233-8.

Fritz J, Tzaribatchev N, Claussen CD, Carrino JA,
Horger MS. Chronic recurrent multifocal
osteomyelitis: comparison of whole-body MR
imaging with radiography and correlation with
clinical and laboratory data. Radiology 2009;
252: 842-51.

Shah I, Mari AR, Ali A, Ashraf J. Comparative
study of combined surgical and medical
management with medical management alone in
spinal tuberculosis. Pak J Surg 2012; 28: 291-6.
Karaeminogullari O, Aydinli U, Ozerdemoglu R,
Ozturk C. Tuberculosis of the lumbar spine:
outcomes after combined treatment of two-drug
therapy and surgery. Orthopedics 2007; 30: 55-9.
Tuli SM. Historical aspects of Pott’s disease
(spinal tuberculosis) management. Eur Spine J
2013; 22 (Suppl 4): 529-38.

Jain AK, Dhammi IK. Tuberculosis of the spine:
areview. Clin Orthop Relat Res 2007; 460: 39-49.

999



dg’ [ ) Ld aQ va 4 . .
msnumvesszvyiszamlagysziiuonuansiamarieatJufinsaae Creactive protein waz erythrocyte
sedimentation rate 3uAvMsEAalagmemunasluassguvunuanainy: msanmdounailugihe
Jalsanszgndunad

S 2 a a = & aav ¢
938 f!ﬂi]ﬁ!tﬁij, Qi?ﬂ Ilt’l.?fWﬁJﬂ, i:lﬂiﬂﬁ aIAITINYU

gﬁﬁﬁ’#: C-reactive protein (CRP) uas erythrocyte sedimentation rate (ESR) Lilais=lewlingaunlyInede
14 I} I}
nszandundidnavainednlsn udmmansIvaInaIginNNdenaiolsARMmuMIIAeUaNIAaMIINYIUAL
% as o ¥ 4
wensallsanmenaimssnplaonsie
o s A a s o o & ' & o ' o A aa o
Jngilszasd: tleTanzyianuduniusszninmanudivesssyyllszamuasmsanadvedmnansIaneieaUguanIsnaey
CRP uaz ESR uazszdiuwamsshdnlaecimdumasluaeguvyiiunndiduiesnyinszandundisniayain
¥ .
roinlsn
% ad o < Y s o o 4’4 r o Yo o 4’
Jaauaz3sms: mmsanygtheialsanszgndundininnuuanseslumnnauvesssyylszamuas lasumssnpi
1%
I59We11103M IYUATIIYAINA I IBHAATINNATUNAT Aud (AouunTIAN W.A. 2552 89 Aguien W.A. 2556
) & ) o o , P~ ;A= . .
msaneinumsAnmndeundilaeuramsadmitiuaesgluvy nguitnilauvy transforaminal decompression uaz
interbody fusion ﬂ@iﬂﬁﬂf)myﬂ transpedicular decompression uas posterolateral fusion w”mmng’;u?dfamﬁﬁ
munszandunas Usziumsiludivesszuulszamlngly Frankel classification manludregngiasivesszyyilszam
fla Frankel grade Waguulasddundamsainneeasioenileszaumeluy 6 diani daua1 CRP uas ESR a519
a s A PN . o I o A o s 5 5 =
NanilousnIddealeyn1gnaimsadan 6 diai 3 e 6 e uas 1 1
wamsfiny: Gheduau 31 19 nguitnila 14 119 uaznguiaed 17 11e ise31uv83 CRP uaz ESR lousniiagdy
' 24
1Tl 80.4 fadnsu/ans uaz 78.0 dadwuns/Flue muaay msWudiegasIns1vesssyylszamaniusiumsanad
v09e1 CRP aghihisahdieyii 6 duet ndsmsehan (p<0.001) eRorsanainguuuumsaida wuduwy transforaminal
decompression uaz interbody fusion lagiamiz thoracic was thoracolumbar level @uiusAumsnuiIvedszyy
1szamaggInga (p = 0.02; relative risk, 2.67; 95% confidence interval, 1.02-6.91)
4
agy: msanasvead1 CRP Tu¥ 6 duanf ndsmardadanaremsludiegnsiniivesszuyrlszam sluvumseieia
. . . . I o I =< o s I~ =
Uy transforaminal decompression uae interbody fusion 5TJJJﬂ1/fl757ﬂfawzﬂﬂﬂ7ﬂﬂ55@ﬂﬂuﬁm a1ilumaaen
I} 4
nmnzandumssnpinszandunasonayoineiulsausion thoracic uas thoracolumbar level (wszyyyszam

Wudaldedsanisinuwy transpedicular decompression uas posterolateral fusion

1000 J Med Assoc Thai Vol. 98 No. 10 2015



