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ABSTRACT

Introduction: Lumbar Spinal Stenosis (LSS) or spinal stenosis is the most common spinal disease in
elderly patients. LSS is also one of the leading causes of spinal surgery in the world. The problem that
is often encountered is the limited predictor of outcomes that are considered affordable and accurate,
so as to provide education to patients about possible output after the surgery process is carried out.
Therefore, a predictor is needed that is considered accurate and affordable such as the degree of
measurable canal stenosis of Magnetic resonance imaging (MRI), serum levels of C-Reactive Protein
(CRP) and Interleukin-6 (IL-6)

Method: This study used a prospective cohort design conducted to compare Neurogenic Claudication
Outcome Score scores among people with degenerative lumbar canal stenosis whose post-
decompression-stabilization-fusion had higher degrees of canal stenosis (measured through Schizas
grading of Magnetic resonance Imaging/MRI) examinations), as well as high pre-operative CRP and
IL-6 levels with those with normal CRP and IL-6 levels. From the population of lumbar spinal
stenosis, the selection of samples was conducted consecutively sampling. After that, statistical tests in
the form of descriptor tests, normality tests, risk factor assessments with 2x2 cross tabulation, and
proportion comparison analysis using the Fisher Exact test.

Result: Severe lumbar canal stenosis degrees resulted in worse NCOS 8 weeks postoperative than
mild degrees of lumbar canal stenosis, with statistically significant differences (p=0.008; p < 0.05)
and RR 6.4 (0.99-41.08). High CRP levels resulted in worse NCOS 8 weeks postoperative than mild
lumbar degrees of canal stenosis, with statistically significantly differences (p=0.008; p < 0.05) and
RR 6.4 (0.99-41.08). High pre-operative IL-6 levels resulted in worse NCOS 8 weeks postoperative
than normal pre-operative IL-6 levels with statistically significantly differences (p=0.002; p < 0.05)
and RR 8 (1.24-51.50)
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Conclusion: Degrees of preoperative (mild) canal stenosis, high pre-operative CRP levels, and high
levels of pre-operative IL-6 were predictors for better 8-week NCOS scores in patients with post-
decompression-stabilizing-fusion degenerative LSS disease.
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INTRODUCTION

Lumbar Spinal Stenosis (LSS) or
spinal stenosis is the most common spinal
disease in elderly patients. Spinal stenosis
can be defined as narrowing of the spinal
canal caused by mechanical compression of
the nerve roots of the spine. LSS usually
causes  radicular  pain,  neurogenic
intermittent claudication, and motor and
sensory disorders of the lower extremities.
LSS can occur congenitally or acquired, and
degeneratively acquired LSS is by far the
most common. Acquired stenosis is thought
to result from a series of changes triggered
by degeneration of the nucleus pulposus
intervertebral disc as the patient ages. An
accurate and affordable predictor such as the
degree of measurable canal stenosis of
Magnetic resonance imaging (MRI), serum
levels of C-Reactive Protein (CRP) and
Interleukin-6 (IL-6) are needed in managing
lumbar spinal stenosis.! Mechanical factors
such as Schizas score, Oswestry disability
index (ODI) and neurogenic claudication
outcome score (NCOS) also plays a role in
measuring canal stenosis.’

MRI examination is a noninvasive
examination to evaluate the anatomy of the
spine, specifically the structure of soft tissue
in cases of lumbar stenosis. However, a
discrepancy between MRI images and
clinical symptoms is sometimes found in
clinical practice.? Pain levels, walking
capacity, and functional disabilities were not
related to MRI parameters. LSS is a
clinically correct syndrome with a complex
relationship between radiological stenosis
degrees and clinical manifestations, so
radiological ~ findings alone are not
sufficiently the primary and only basis in
the selection of therapies for lumbar
stenosis.® Local inflammation is also a part
of the pain etiology in LSS. Inflammatory
factors have been detected in the epidural

space in patients with degenerative lumbar
disorders and pain, including CRP and IL-6.
CRP examination is one of the most

sensitive  inflammatory indicators in
peripheral blood. LSS can be treated
conventionally or surgically. For the
treatment outcome, several functional

outcome predictors have been proposed to
dispel the functional output of LSS patients,
such as Swiss Spinal Stenosis Questionnaire
(SSSQ) and the use of Visual Analogue
Scale (VAS).

This study aims to examine the role
of mechanical factors (canal stenosis
degrees) and inflammatory markers (CRP
and IL-6) in patients with LSS as predictors
of postoperative functional and clinical
output, in the form of measurements of
canal stenosis degrees, serum CRP and IL-6
levels.

MATERIAL AND METHODS

The study used a prospective cohort
design conducted to compare Neurogenic
Claudication Outcome Score scores between
post-decompression-stabilization-fusion
subjects with heavier degrees of lumbar
canal  stenosis  degenerative  disease
compared to those with milder degrees, as
well as high pre-operative CRP and IL-6
levels with normal levels of CRP and IL-6
from May to August 2021 with follow-up
within 8 weeks. The study was conducted in
the outpatient clinic and emergency unit of
Sanglah Hospital, while decompression-
stabilization-fusion will be carried out at
Sanglah  Hospital  Central  Surgical
Installation. Patient follow-up was carried
out at Orthopaedic outpatient clinic of
Sanglah hospital.

Subjects' identity and information
regarding previous medical history and
comorbid disease were gathered from
medical record or interview. Lumbar spinal
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stenosis diagnosis was made using MRI and
the severity degree was based on the
cerebrospinal fluid (CSF)/rootlet ratio as
seen in the Axial image of T2 and arranged
after observing different patterns
corresponding to the rootlet that disappears
inside the dural sac as the patient lies on his
back during an MRI. The degree of canal
stenosis is then divided into severe and mild
degree stenosis. CRP and IL-6 level were
obtained through laboratory examinations
with ELISA technique. The decompression-
stabilization-fusion surgery was done by
combining (fusion) the spine or removing
part of the disc. Stabilization measures are
carried out through spinal instrumentation to
enhance fusion and provide support for
unstable areas of the spine. The functional
outcome was assessed 8 weeks following
the surgery, using Neurogenic Claudication
Outcome Score (NCOS). The research
protocol for Ethical Clearance from the
Research Ethics Commission at the Faculty
of Medicine, UNUD / Sanglah Hospital
Denpasar was submitted before the research
is carried out. Subjects were given an
explanation of the purpose of the study and
were asked to fill out written informed
consent.

The samples  were  selected
consequently based on inclusion and
exclusion criteria. The inclusion criteria
were as follows: (1) Diagnosed with
degenerative lumbar canal stenosis based on
the results of plain photo examination and
magnetic resonance imaging (MRI); (2)
Male or female gender; (3) Age 35-75
years; (4) Low back pain symptom does not
improve with conservative therapy; (5)
Planned and agreed to obtain
decompression-stabilization-fusion
measures. (6) Agree to participate in
research. The exclusion criteria were: (1)
Any acute and chronic infectious disease;
(2) History of autoimmune disease; (3)
Currently under any immunosuppressants or
steroids medication; (4) History of spinal
surgery; (5) Refused to participate in the
study. The data analysis was done using 2x2
cross tabulation and calculated the size of
the association in the form of Relative Risk
(rR). Then comparison analysis was done
using Chi-squared and Fisher's Exact test.
Statistical Package for Social Sciences
(SPSS) for Windows® version 24 program
is used for data processing.

RESULTS
Table 1. Distribution of characteristics of the research subject
Variable n (%) Mean + Standard Deviation
Age (Year) - 57,5+ 8,26
Gender
e Male 6 (33,33%)
e  Female 12 (66,77%)
Degree of Canal stenosis
. Mild Degree (A-B) 8 (44,44%)
e Severe Degree (C-D) 10 (55,66%)
IL-6 (pg/ml)
e High (>15 pg/ml) 9 (50%) 14.87 +14.15
. Normal (< 15 pg/ml) 9 (50%)
CRP (mg/dL)
e  High (>5 mg/dL) 10 (55,6%) 7.72 +8.64
e Normal (<5 mg/dL) 8 (44,4%)
Pathology Level
e L1-L2 4(9,76%)
e L2113 9 (21,95%)
e L34 12 (29,27%)
e L4-L5 16 (39,02%)
8 weeks NCOS Post-operative score
e Good (>40) 9 (50%) 435+941
e  Bad (<40) 9 (50%)

The distribution of characteristics of
the research subject can be seen on Table 1.

From descriptive analysis, a total of 18
patients with an average age of 57.5 + 8.26
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years and the sex of 6 men (33.33%) and 12
women (66.77%). Of the degrees of canal
stenosis, there were 8 patients (44.44%)
with mild Schizas degrees (A and B) and 10
patients (55.66%) with severe Schizas
degrees. From the examination of IL-6
levels, the average level of IL-6 was 14.87 +
14.15 pg / ml with details of 9 patients
(50%) high category and 9 patients (50%)
normal  category. From the CRP
examination, the average overall CRP level
was 7.72 + 8.64 mg / dL, with a division of
10 patients (55.6%) including the high
category and 8 patients (44.4%) in the
normal category. From the pathology level
of canal stenosis, there are a total of 41
levels of pathology divided into 4 levels of
L1-L2 (9.76%), 9 levels of L1-L2 (21.95%),
12 levels of L1-L.2 (29.27%), and 16 levels
of L4-L5 (39.02%). The average NCOS
score of the study sample was 35.85 + 12.24
with a division of 6 patients (33.3%) good
and 12 patients (66.7%) bad. Because the
study was case control, it selected 9 patients
(50%) in each group with a good and bad 8-

week POST OP NCOS, with an average
overall score of 43.5 + 9.41.

Inferential analysis using Fisher's
Exact test and RR calculation can be seen in
table 2. Out of a total sample of 18 patients,
there were 2 patients (11.11%) with severe
degree stenosis canals showing good
postoperative  NCOS scores, 8 patients
(44.44%) with severe degree stenosis canals
showing poor postoperative 8 weeks of
NCOS scores, 7 patients (38.89%) with mild
degree stenosis canals showing NCOS
scores 8 weeks post-surgery. and 1 patient
(5.6%) with mild degree stenosis canal
showed a poor 8-week postoperative NCOS
score. Severe degrees of lumbar canal
stenosis result in worse NCOS 8 weeks
postoperative than mild lumbar canal
stenosis ~ degrees,  with  statistically
significant difference. Follow-up analysis
obtained a Relative Risk (RR) of 6.4 (0.99-
41.08) so that patients with severe lumbar
canal stenosis were 6.4 times more likely to
produce poor NCOS scores 8 weeks
postoperatively compared to populations
with mild lumbar canal stenosis degrees.

Table 2. Fisher's Exact test and RR Calculation of Canal Stenosis Degrees

Variable 8 weeks post operative NCOS RR
Bad (Skor <40) | Good (Skor >40) | P value (95% 1K)
Degrees of Canal Stenosis
e  Severe (C+D) 8 (44,4%) 2 (11,1%) 0,008 6,4
e Mild (A+B) 1 (5,6%) 7 (38,9%) (0,99-41,08)

Out of a total sample of 18 patients,
there were 2 patients (11.11%) with high
pre-operative CRP levels showing good
postoperative 8 weeks of NCOS scores, 8
patients (44.44%) with high pre-operative
CRP levels showing poor postoperative 8-
week NCOS scores, 7 patients (38.89%)
with normal pre-operative CRP levels
showing good postoperative 8-week NCOS
scores, and 1 patient (5.56%) with normal
pre-operative CRP levels showed a poor 8-

week postoperative NCOS score. High CRP
result shows in worse NCOS score 8 week
post-operatively than mild lumbar degrees
of canal stenosis. Follow-up analysis
obtained a Relative Risk (RR) of 6.4 (0.99-
41.08) so that patients with high pre-
operative CRP levels had a 6.4-fold chance
of producing poor post-operative NCOS
values compared to populations with normal
pre-operative CRP levels as seen in Table 3.

Table 3. Fisher's Exact test and RR Calculation of CRP Level

Variable 8 weeks post operative NCOS RR
Bad (Skor <40) | Good (Skor >40) | P Value (95% IK)
Pre-operative CRP
e High 8 (44,4%) 2 (11,1%) 0,008 6,4
e Normal 1 (5,6%) 7 (38,9%) (0,99-41,08)
Out of a total sample of 18 patients, operative IL-6 levels showing a good
there was 1 patient (5.6%) with high pre- postoperative 8-week NCOS score, 8
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patients (44.44%) with high pre-operative
IL-6 levels showing a poor postoperative 8-
week NCOS score, 8 patients (44.44%) with
normal pre-operative IL-6 levels showing
good postoperative 8-week NCOS values,
and 1 patient (5.56%) with normal pre-
operative IL-6 levels showed a poor 8-week
postoperative NCOS score

High pre-operative IL-6 levels result
in worse NCOS 8 weeks postoperative than

normal pre-operative IL-6 levels with
statistically meaningful differences
(p=0.002; p < 0.05). Follow-up analysis
found a Relative Risk (RR) of 8 (1.24-
51.50) so that patients with high levels of
pre-operative IL-6 were 8 times more likely
to produce poor postoperative NCOS values
compared to populations with normal pre-
operative IL-6 levels, as seen in Table 4.

Table 4. Fisher's Exact test and RR Calculation of IL-6 Level

Variable 8 weeks Post-operative NCOS RR
Bad (Skor <40) | Good (Skor >40) | P value (95% IK)
Preoperative IL-6
e High (>15 pg/mL) 8 (44,4%) 1 (5,6%) 0,002 8
e Normal (<15pg/mL) 1 (5,6%) 8 (44,4%) (1,24-51,50)

DISCUSSION

Based on the study, it was found that
patients aged 71-80 years had the greatest
chance of experiencing lumbar canal
stenosis, which is as many as 30% of cases
(20 out of a total of 60 cases). Judging by
the sex variables, the majority of patients in
the study were women (12 patients, 66.7%).
A systematic review study and meta-
analysis by Jensen et al. showed that 26 of
the 48 studies that delivered characteristic
distribution by gender (54.17%) were the
majority of women. Judging from the
pathology level variables, it was found that
the majority of patients in this study had
pathology at L4-L5 levels (16 patients,
39.02%). This finding is in line with
previous research by Ishfaq et al. who found
that the incidence of lumbar canal stenosis
was at L4-L5 levels as much as 51.67% of
cases (31 out of a total of 60 cases In
addition to the above, judging from the
variable degree of canal stenosis, IL-6
levels, and CRP levels, researchers wanted
to convey that the distribution of patients
with these 3 variables are fairly even. This
is evidenced by the comparison of patients
with severe canal stenosis degrees and high
CRP levels of 55.6% (10 patients) each
while patients with mild canal stenosis
degrees and normal CRP levels amounted to
44.44% (8 patients) each. In fact, judging
from the variable IL-6 levels, it was found
that 50% (9 patients) had high LEVELS of

IL-6 while 50% (9 patients) others had
normal 1L-6 level.54%°

It was found that NCOS is
responsive to assessing the clinical exterior
of patients with lumbar canal stenosis.
NCOS was developed by Weiner and Fraser
to assess neurogenic claudication. Over
time, NCOS is also used to assess clinical
externality in patients with lumbar canal
stenosis. Scoring using NCOS is considered
easy, precise, and can be used by patients.
NCOS consists of 8 questions (16 items)
with a final value range of 0 to 100. The
higher the final score indicates the patient
has a good clinical outcome. Our results are
in line with previous studies by Suyasa et al.
which measured the functional score and
validity of NCOS in LSS. This can be

because heavier degrees of stenosis
represent a heavier mechanical cause
making it harder to achieve a good

postoperative NCOS score. However, some
other factors need to be considered, such as
other accompanying diseases that can
obscure the patient's overall daily
functioning.®°

To date, there have been few
references describing the relationship
between the degree of severe stenosis canal
and the functional externality of the NCOS
score. Many of these references only
describe  the  findings  descriptively.
Therefore, the reason why severe canal
stenosis levels result in low NCOS scores is
associated with the pathophysiology of the
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canal stenosis itself. In most cases, canal
stenosis is mostly caused by degenerative
causes or changes in arthritis in the discs,
ligaments, or facet joints around the lumbar
canal. These changes include hypertrophy in
the cartilage part of the joint, disc
herniation, hypertrophy of the flavum
ligament, and osteophyte formation.®* The
results in our study are not in accordance
with previous research conducted by Ishfaq
et al. (2020) in 60 patients with varying
degrees of canal stenosis (mild, moderate,
and severe) that connected the functional
range of NCOS scores.

In this study, CRP examination was
carried out because it was found to increase
in acute inflammatory conditions. Sugimori
et al found that average CRP levels in
individuals  with  herniation in  the
intervertebral disc were higher than in
normal individuals. Studies conducted by
Fukushi et al showed that high third- and
seventh-day post-operative CRP levels had
lower NCOS score scores in patients with
post-decompression-stabilization-fusion
LSS. It is caused by a major inflammatory
response that occurs in patients. However, it
can also indicate complications of infection
in patients. While high preoperative CRP
levels can result in lower NCOS score
values due to CRP levels not only punching
the number of damaged networks but also
the type of network that is damaged.
Contrary to our results and explanations
above, a study conducted by Rajasekaran et
al. (2013) showed that increased levels of
pre-operative and post-operative CRP first
and third day resulted in an increase in
NCOS values with an average increase from
26.32 to 62.75 in patients with post-
decompressant-stabilization and fusion LSS.
These results are supported by research
conducted by Kurisu et al, there is a post-
operative CRP increase that increases the
value of NCOS. However, this can be
suspected by another factor, namely the
balance of glucose tolerance in patients.®3-6

In the exposure of previous results it
can be observed that in this study found
high levels of pre-operative IL-6 in patients

with degenerative LSS will give NCOS
values 8 weeks post-surgery
docompression-stabilization-fusion is low,
and this proves statistically meaningful (p =
0.002). The study also found that pre-
operative IL-6 levels within the normal
range in patients with degenerative LSS
would provide high NCOS values as
evidenced by the high number of samples (p
= 0.002). This suggests that patients with
high pre-operative 1L-6 levels will produce
low NCOS scores in degenerative LSS
patients 8 weeks post-docompression-
stabilization-fusion surgery. There have
been several other studies that have
observed high levels of IL-6 in patients with
degenerative lumbar disorders. This is in
line with research conducted by Weber et al,
which explained that there was an increase
in IL-6 levels in patients with degenerative
lumbar disorder. Khan et al in his study also
stated that there was an increase in IL-6
levels in patients with degenerative
lumbar.69-6

CONCLUSION

From this study, it can be concluded
that preoperative mild canal stenosis
degrees were a predictor for better 8-week
NCOS score in patients with post-
decompression-stabilization-fusion
degenerative LSS disease, meanwhile high
IL-6 and CRP level are predictor for lower
8-week NCOS score.
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