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Compatibility of clinical presentation and imaging for 
patient with multiple lumbar canal stenosis at Wahidin 
Hospital
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ABSTRACT

Background: The numbers of surgical procedures performed for lumbar spinal stenosis has increased steadily over the years. 
Diagnosis of the patients with lumbar canal stenosis and decision for decompression was mainly with magnetic resonance 
imaging (MRI). Majority of patients will end up with multilevel decompression. 

Material	and	Method: This was a cross-sectional analytical study. Patient who was diagnosed with multiple lumbar canal 
stenosis by 3 orthopedic broad certified spine surgeons based on clinical presentation and computerized tomography (CT) 
myelography and MRI will undergo decompression surgery. Functional outcome was evaluated by using Japanese orthopedic 
association back pain evaluation questionnaire (JOABPEQ) score. The proportion of patients who has match and unmatched 
clinical presentation and imaging was evaluated with Fisher exact test. 

Results: Majority of the patients (90%) who decompressed with match clinical presentation and imaging study will has to 
improve JOABPEQ score 3 months follow up. Patients who decompressed with unmatched clinical presentation and imaging 
study 75% will had to improve JOABPEQ score and 25 % had decrease JOABPEQ score. 

Conclusions: Determining the level of decompression in patient with multiple lumbar canal stenosis should be based on 
clinical presentation of the patients rather than using imaging study. However, further authentication is required by doing long 
term studies.
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INTRODUCTION

Lumbar Spinal Stenosis (LSS) is a disabling condi-
tion characterized by narrowing of the central and 
lateral spinal canals causing back pain and neuro-
logic deficit, often leading to substantial disability 
(1). It is estimated that more than 200.000 adults are 
affected by LSS in the United States (2), and will 
rise to 64 million elderly adults by the year 2025 (3). 
The Framingham study (4) found that congenital re-

lative LSS was 4.7% and absolute LSS was 2.6%, 
acquired relative and absolute LSS was 22.5%, and 
7.3%, respectively, for 60–69 years old population, 
the relative and absolute LSS was 47.2% and 19.4%, 
respectively. A population-based study in Japan (5) 
found that the LSS incidence was increased by age; 
there are about 1.7– 2.2% in 40–49 years old po-
pulation and 10.3%–11.2% in 70–79 years old po-
pulation. Another study reported the incidence of 
symptomatic LSS was about 10% (6). 
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The LSS is the most common reason for more than 
65 years old patients to undergo spinal surgery (7). 
During 2002 to 2007, the rate of lumbar stenosis 
surgery per 100,000 Medicare beneficiaries is about 
135.5–137.5 persons, the mean hospital charges for 
decompression alone is about $23.724 and combined 
with fusion is $80.888, and in 2009, the hospital bill 
for LSS for Medicare beneficiaries was $1.65 billion 
(8). The narrowing factors could be the interverteb-
ral disc herniation, hypertrophy of ligamentum fla-
vum, hypertrophy of facet joint, spondylolisthesis, 
osteophyte and ectopic fat tissue.

Because such diverse pathology leads to diverse 
symptoms, an accurate diagnosis is important for 
deciding treatment modality and predicting progno-
sis, but it is not easy to decide and confirm the main 
pathology leading to symptoms especially in cases 
involving multiple segments (9). Central LSS is de-
fined by measurements of the diameter or area of the 
thecal sac or spinal canal based on imaging studies. 
Now, magnetic resonance imaging (MRI) is accep-
ted as a primary diagnostic tool for degenerative 
lumbar spine disease as a result of the development 
of its technology and investigations about reader 
interpretation (10). Compared with MRI, usage of 
computerized tomography myelography (CTM) has 
diminished, but it is usually reserved for the patients 
for whom MRI results were ambiguous or techni-
cally suboptimal. Many studies compared the effici-
ency of MRI and CTM and showed diverse results

The aims of this study are to analyze the compati-
bility of clinical symptoms and radiological exami-
nation. The radiological examination is divided into 
two modalities (MRI and CT myelography). In this 
study, we also evaluated the level of stenosis of a 
multiple lumbar canal stenosis patients. We use the 
Japanese orthopedic association back pain evaluati-
on questionnaire (JOABPEQ) score to analyze the 
outcome of the patient after the decompression sur-
gery based on the clinical presentation of the pati-
ents.

MATERIAL AND METHOD

We reviewed 31 patients (17 men, and 14 women) 
who had undergone decompression surgery (inter-
laminar decompression for lumbar canal stenosis) at 
Wahidin Hospital from January 2018 to July 2018. 
The inclusion criteria were neurologic claudication 
such as numbness or burning sensation in one or 
both legs. Exclusion criteria were (1) compression 
fracture at the lumbar spine due to trauma or osteo-
porosis; (2) Patients with degenerative lumbar sco-
liosis; (3) Any previous lumbar spine surgery; (4) 

Patient with any contraindications to repeat MRI 
such as autoimmune disorders or the use of platelet 
anti-aggregates and anticoagulants; (5) Patient that 
allergic to contrast.

The 31 patients underwent MRI (Spine surface coil 
1.5 T (Toshiba, ExcelArt AG)) and CTM (High-
Speed Aquilion Lighting Multislice detector 10, 
Toshiba). All the patients who had the symptom 
of Lumbar canal stenosis would undergo MRI and 
CTM examination. After the MRI and CTM 3 certi-
fied, broad spine surgeon would decide the level of 
decompression for the patients based on the clinical 
presentation of the patients.

Research Tools

In this research, JOABPEQ score was used and 
evaluated before the surgery and 3 months after 
the surgery. The JOABPEQ for assessing low back 
pain was designed. It was a disease-specific tool and 
contains 25 items tapping into five subscales: social 
function (four items), mental health (seven items), 
lumbar function (six items), walking ability (five 
items), and low back pain (four items). The score 
for each subscale range from 0 to 100, with higher 
scores, indicated better conditions. 

In this study, we tried to find the correlation between 
the clinical presentation and imaging, which could 
give a more precise level of stenosis. We also com-
pared the results of the MRI and CTM to diagnose 
the level of stenosis in multiple lumbar canal ste-
nosis. The result of MRI and CTM was measured 
using the Interclass Correlation Coefficient test, to 
measure the compatibility of the test. Then, we me-
asured the compatibility of the clinical presentation 
and imaging examination to diagnose the level of 
the decompression in multiple lumbar canal stenosis 
by using the Fisher’s exact test (11).

Ethics: Kementerian Riset, Teknologi dan Pendi-
dikan Tinggi Universitas Hasanuddin Fakultas Ke-
dokteran RSPTN Universitas Hasanuddin RSUP Dr. 
Wahidin Sudirohusodo Makassar Komite Etik Pene-
litian Kesehatan, 12 December 2018, Protokol No: 
UH18120969.

RESULTS

During the 6 months period, there was 31 patient 
how to participate in this study. Majority of the pa-
tient were male (54.8%) and the rest were female 
(45.2%) (Figure 1). 
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Figure 1. Subject Distribution- Gender
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With the mean age between 70 years old from 31 
patient, we found that there were 3 patients who had 
2 levels stenosis, 8 patients who had 3 levels steno-
sis and there were 20 patients who had more than 
3 levels of stenosis. Majority of the patients had the 
symptoms of stenosis for more than 1 year (Figure 2)

Figure 2. Subject Distribution – Age
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From this study, we found that there was a different 
mean result for the dural sac area between the CTM 
and the MRI. Mean of the dural sac area from the 
CTM and mean from the MRI. We used the interc-
lass correlation coefficient test to evaluate the com-
patibility between two radiological examinations. 
From this, we found that there was a no different 
value from the between two radiological modalities 
for the multiple lumbar canal stenosis (Figure 3).

In this study, we also measured the compatibility of 
the clinical presentation and radiological examinati-
on. We divided our patient into two categories, patient 
with improve outcome and patient with no improve 
outcome. Patient who had improve outcome, 90.9% 
patient who has match results of clinical outcome and 
radiological examination. 

Besides, 75% improve outcome for patient who cli-
nical presentation and radiological examination had 
unmatched result. We found higher incident of no 

improve outcome in patient (25%) with unmatched 
clinical presentation and radiological examination. 
We used Fisher’s exact test to measure the different 
between the parameters, and we found no correlation 
between this test test (p>0,05) (Figure 4).

DISCUSSION

Lumbar canal stenosis is one of the conditions that 
usually affected the elderly population. This conditi-
on causes decreased the ability to perform daily acti-
vities due to the difficulty to walk and disability. From 
this study, we found that the majority of the patient 
was male and most of them are more than 70 years 
old. During 6 months period, we managed to find 31 
patient who were compatible with the inclusion and 
exclusion criteria. Patient who are compatible with 
inclusion and exclusion criteria would undergo ra-
diological examination (MRI and CTM). We found 
smaller result of dural sac area from CTM compared 
to MRI. Our study result was different from previous 
study performed by Masahiro which stated that the 
result of CTM examination was wider than the MRI 
(12). We also found that patient who had a smaller 
canal size did not always have a worse clinical pre-
sentation. Our result of the study was similar to the 

Figure 3. Subject Distribution - Graphically

Figure 4.  The compatibility of the clinical presentation 
and radiological examination
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result from the previous study from Haig et al. who 
found radiological examination cannot differentiate 
patient who had a symptom and those who did not 
have a symptom (13).

This study revealed that more patients with impro-
ved outcome had a matched clinical presentation 
and radiological examination. From 11 patients who 
had matched clinical presentation and radiological 
examination, 1 subject had no improvement. We 
suspected that this patient had inadequate decomp-
ression surgery, incorrect level of decompression and 
instability5. Patients who had unmatched clinical 
presentation and radiological examination, shown no 
improvement. This condition could be caused by poor 
medical condition prior to the surgery, long period of 
lumbar canal stenosis, patient with comorbid, and 
patient who had depression and low-walking ability 
before surgery (14). We also suspected that patient 
who had no improvement usually came with disease 
for more than 1 year. Radkliff et al. (15) stated that 
patient who had symptoms more than 1 year will have 
a worse outcome, operatively and nonoperatively. In 
this study, we compare the clinical presentation of 
the patient with multiple lumbar canal stenosis and 
imaging modalities. And by comparing this two-
parameter we found that even though from the ima-
ging modalities we could see multilevel lumbar canal 
stenosis, not all the level has shown symptoms for the 
patient, clinical presentation and patient complaint is 
the most important factor for determining the level of 
decompression in patient with multiple lumbar canal 
stenosis. We could treat the patient by only perfor-
ming surgical decompression at the selected level, 
and we found a satisfactory result after 6 months of 
treatment. A longer follows up is needed to evaluate 
the long term result of the selected lumbar decomp-
ression, a bigger sample for study was also needed in 
the next research.

CONCLUSION

In this study, we found that the majority of the patient 
was male and most of them are more than 70 years 
old. Besides, there were 31 patient who were com-
patible with the inclusion and exclusion criteria. The 
patients who are compatible with inclusion and exc-
lusion criteria have undergone radiological examina-
tion (MRI and CTM). After undergoing radiological 
examination, it was found that there was a smaller 
result of dural sac area from CTM compared to MRI. 
Hereby, the patients who had smaller canal size did 
not always have worse clinical presentation. Further 
research is expected to identify and conduct research 
related to the patient who was diagnosed with multip-
le lumbar canal stenosis by 3 orthopedic broad certi-
fied spine surgeons based on clinical presentation and 
CTM and MRI with different ways of observation 
and investigation.
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