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ABSTRACT
Introduction: Lumbar prolapsed intervertebral disc is commonly associated abnormality with lower backache. Disc her-
niation of same size can be asymptomatic in one patient and agonizing in another patient. Magnetic resonance imaging 
(MRI) is a gold standard diagnostic investigation for prolapsed intervertebral disc. Despite of high sensitivity sometimes 
MRI shows abnormal findings even in the asymptomatic individuals indicating a moderate relationship between MRI and 
symptoms in the patient. The study was conducted to correlate the abnormalities observed on MRI and clinical features of 
lumbar disc prolapse.
Methodology: A descriptive cross-sectional study was conducted from 20 December 2021 to 15 September 2022. Ethical 
approval was obtained from the Institutional Review Committee (Reference number: 078/78-009/HG). A convenience sam-
pling method was used. The study consisted of patients with low back pain and radiation to lower extremity or patient with 
MRI scan of lumbar spine. Clinical and MRI findings were correlated to know the association and significance of MR findings 
in producing symptoms.
Results: The study included 68 patients with back pain between 18 to 55 years (mean 41± 8.79 years). Neurological symp-
toms were present in 26 (38.23%) patients. Disc bulge in MRI was noticed in 48 (45.28%), protrusion in 46 (43.39%) and 
extrusion in 10 (11.32%) levels, most seen at L5-S1 level (66.11%). The clinical level of pain distribution correlated well with 
the MRI level (Kappa 0.69), but not all disc bulges produced symptoms. 
Conclusion: Clinical features and Magnetic resonance imaging findings of disc prolapse had significant correlation similar 
to other studies done in a similar setting, but all imaging abnormalities may not have a clinical significance.
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INTRODUCTION
Low back pain is experienced by 70 -80% of adults some-
time during their lives accounting for loss of productivity in 
the workforce, prolapsed intervertebral disc being one of the 
commonest causes.1,2 Mechanical compression and inflam-
mation of the nerve root by herniated disc is responsible 
for radicular pain. Neurologically patients may be normal or 
show features of radiculopathy.3

Magnetic resonance imaging (MRI) is done routinely for 
these patients which is non-invasive, sensitive to disc dis-
ease and extension of disc: bulge, protrusion, extrusion or 
sequestration and effects on cord/foramina compression.4 
Despite high sensitivity of MRI there is still question about 
whether the modality is acceptably specific or not as some-
times it reveals abnormal findings in absence of clinical 
signs and symptoms. There is only a moderate correlation 
between imaging evidence of disc herniation and the pres-

ence of symptoms.5 Therefore, MRI scan should be inter-
preted with caution. 
The objective of this study was to determine the correlation 
between clinical features and MRI findings in lumbar disc 
prolapse.

METHODS
This descriptive cross-sectional study was conducted from 
20 December 2021 to 30 August 2022 in the Department 
of Orthopedics of Bharatpur Hospital, Chitwan, Nepal. Eth-
ical approval was obtained from the Institutional Review 
Committee (IRC) of the same Institute (Reference number: 
078/78-009/HG). The study group consisted of patients be-
tween 18 to 55 years of age with low back pain and radiation 
to lower extremity or patient with MRI scan of lumbar spine 
coming to the OPD in Department of Orthopaedics. Patients 
who had back pain with or without neurological deficit sec-
ondary to fractures, tumours and infection were not included 
in the study. A convenience sampling method was used. The 
sample size was calculated based on the study done by Kim 
KY et al6 at Department of Orthopaedic Surgery, University 
of Ulsan Medical College, Seoul, Korea; the overall accura-
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cy of MRI predicting the types of herniated lumbar interver-
tebral disc was 85%;  
Now, the sample size (N) is given by
n =Z2pq /e2
   =1.962 x 0.85 x 0.15 / 0.852
   =67.79

Where,
n= minimum required sample size
Z= 1.96 at 95% Confidence Interval (CI)
p= prevalence of taken as 85%
q= 1-p
e= margin of error, 10% of prevalence = 10% of 85% = 
8.5%

The calculated sample size was 68.

Patients presenting with clinical features of lower limb ra-
diculopathy to the outpatient department of orthopaedics 
with clinical diagnosis of lumbar disc herniation were in-
cluded in the study. All patients were clinically evaluated 
for pain distribution and presence of neurological symp-
toms and signs. The dermatomal level of pain distribution 
was noted. Similarly, the dermatomal level for neurological 
signs and symptoms were also recorded.

All patients meeting inclusion criteria underwent MRI eval-
uation. The MRI findings on standard sagittal and axial 
T1W and T2W sequences, were reported by a radiologist 
regarding level, type and position of disc prolapse, any 
neural foramen or nerve root compression and findings 
related to chronicity (facet joint arthritis, ligamentum fla-
vum hypertrophy, canal stenosis, spondylolisthesis). MRI 
findings analysed were disc degeneration, extent of disc 
prolapse (normal, bulge, protrusion, extrusion), neural fo-
ramen compromise, nerve root compression, and miscel-
laneous findings (ligamentum flavum hypertrophy, facet 
joint arthritis, canal stenosis). Disc degeneration was grad-
ed from 1 to 5 as per Pfirrmann et al7 Grades 1–3 were 
considered insignificant and normal. Grades 4 and 5 were 
considered as abnormal.

Neural foramen compromise was graded as thecal sac 
compression, neural foramen compromise, nerve root con-
tact, and nerve root compression. Analysis of results were 
done and clinical findings and MRI findings were correlated 
to know the association between clinical and MRI findings 
and significance of MR findings in producing symptoms.
Data was entered in Microsoft excel 2016 and converted 
it into SPSS (Statistical Package for Social Sciences, ver-
sion 25) for statistical analysis. For descriptive statistics; 
percentage, mean, standard deviation, median inter-quar-
tile range, minimum, maximum were calculated along with 
tabular and graphical presentation were made. For infer-
ential statistics; chi-square test was applied, the significant 
differences between the MRI findings and clinical observa-
tion was done at 95% confidence interval where p-value 
less than 0.05 was considered statistically significant.
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RESULTS 
Total 68 patients with lumbar prolapsed intervertebral disc 
were studied, out of them 33 (48.53%) were male and 35 
(51.47%) were female. Age range was from 18 to 55 years, 
with mean age of 41± 8.79 years. Considering the lifestyle 
of the patients, 34 (50%) patients were heavy workers and 
34 (50%) were light workers. All the patients presented with 
back pain. The mean duration of back pain was 37.37 ± 15.5 
weeks, minimum 10 weeks and maximum 72 weeks. 

Neurological symptoms were present in 26 (38.23%) pa-
tients. 31 (45.59%) patients have right sided radiculopathy, 33 
(48.53%) patients have left sided and 4 (5.88%) have bilater-
al radiculopathy. The pain distribution was also classified as 
per the dermatomal level where 20 (29.41%) patients have L5 
level, 3 (4.41%) patients have S1 level, 30 (44.12%) patients 
have both L5 and S1 level. Lumbosacral spine tenderness 
was present in 63 (92.65%) patients. 21 (30.88%) patients 
showed features of pelvic list. Straight leg raising test (SLRT) 
was positive in 63 (92.65%) patients and cross-SLRT was 
positive in 23 (33.82%) patients. Femoral stretch test was 
positive in only 3 (4.41%) patients.

Neurological deficits were present in 26 (38.23%) patients. 
Out of them, 23 (33.82%) patients had motor weakness and 
3 (4.41%) patients had sensory deficits. 5 (7.35%) patients 
have motor weakness of L5 (extensor hallucis longus) and 15 
(22.06%) patients have motor weakness of S1 (flexor hallucis 
longus). Ankle jerk was absent in 3 (4.41%) patients and knee 
jerk absent in 3 (4.41%) patients. Bowel and bladder involve-
ment was seen in 3 (4.41%) patients only of total 68 patients.
After clinical evaluation, 30 (44.12%) patients were diagnosed 
to have prolapse at L4-L5 level, 34 (50%) patients at L5-S1 
level, 4 (5.88%) patients L2-L3 level.

MRI Findings
There were 104-disc herniation levels shown in 68 patients. 
Bulge was noticed in 48 (45.28%) levels, protrusion was 
noticed in 46 (43.39%) levels, extrusion was noticed in 10 
(11.32%) levels. The incidence of lumbar disc herniation was 
most commonly seen at L4-L5 level (50%); followed by L5-S1 
level (44.12%) and L3-L4 level (5.80%). 68 different position 
of the disc herniation (protrusion and extrusion) were found. 
Out of them, 30 (44.12%) were Centro-lateral disc herniation, 
22 (32.35%) were central and 16 (23.53%) were far-lateral 
disc herniation. Out of 33 patients with neural foramen com-
promise due to disc herniation 20 (29.41%) patients had neu-
rological deficit. Commonly neural foramen compromise was 
seen at L4- L5 level among 26 (38.2%) patients.
After MRI evaluation, MRI level of disc prolapse were – 19 
(27.94%) patients at L4-L5 level, 45 (66.18%) patients at L5-
S1 level, 4 (5.88%) patients L2-L3 level.

Correlation of MRI Findings and Clinical observation
In 48 patients with disc bulge 20 had neurological deficit (
p-value = 0.367), in 46 patients with protrusion 17 had neu-
rological deficit ( p-value = 0.754) and in 10 patients with ex-
trusion 4 had neurological deficit ( p-value = 0.901). Thus, 
the correlation between types of herniation and neurological 
deficit is statistically not significant (Table 1).
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Table 4: Agreement of MRI level and Clinical level

Clinical 
level

MRI level Kappa 
value

p-value

L2 - L3 L4 – L5 L5 – S1 Total

L2 - L3 4 
(100%)

0 0 4 
(100%)

0.690 <0.001*

L4 – L5 0 34
(100%)

0 34 
(100%)

L5 – S1 0 11 
(36.7%)

19 
(63.3%)

30 
(100%)

* Chi-square test; Bold signifies statistical significance at
p<0.05

DISCUSSION
In our study, the mean age of the patients was 41 ± 8.79 
years. It is comparable to the studies done at similar setups 
showing mean age of 44.83 years ranging from 20-72 years1 
and in another study mean age of the patient was 36.82 ± 
8.57 years ranging from 21 to 50 years8.

In this study, 33 (48.5%) were male and 35 (51.5%) were 
female. This is similar to other studies. Among the 34 patients 
who were heavy workers, 24 (70.5%) were male.9 This might 
be the reason for male predominance seen in our study.

All the patients in our study presented with back pain. The 
average duration of back pain was 37.37 ± 15.5 weeks. 
This is similar to study done at Kathmandu, Nepal where 
57 (100%) patients presented with back pain with average 
duration 30.54 ± 27.043 weeks.8 

In this study, there were 100 different dermatomal levels of 
distribution of pain in 60 patients where 13 patients have L5 
level, 7 patients have S1 level, 25 patients have both L5 and 
S1 level, 15 patients have L4 L5 and S1 dermatomal level of 
distribution. Similar study presented 74 different dermatomal 
levels in 41 patients where 35 levels were L5, 34 levels were 
S1 and 5 levels were L4.8 Thus L5 and S1 were the most 
common dermatomal levels distribution of pain. In a study 
in Pakistan 26% patient had radiculopathy along L5 nerve 
root, 21 (42%) patients had radiculopathy along S1 root 
and 13 (26%) patients had radiculopathy along L5 and S1 
dermatome,10 which is comparable to our study.

In this study, Straight Leg Raising Test (SLRT) was positive 
in 57 patients (83.8%). Comparable results were found in 
other similar studies: SLRT positive in 87.7% of cases8; 94% 
patient had SLRT positive10 and 82.5% patients had positive 
SLRT;11,16 which is similar to our study.

In this study, 26 patients (38.2%) had neurological deficits. 
Out of them, 20 patients had motor weakness and 23 
patients show sensory deficits. 15 patients (75%) had motor 
weakness of L5; 5 patients (25%) had motor weakness of 
S1 whereas 17 patients (73.9%) had sensory deficit of L5, 
3 patients (13.1%) had sensory deficit of S1 and 4 patients 
(17.4%) had sensory deficit of both L5 and S1. Similar 
neurological findings were noted in other study which 
showed motor involvement present in 34 (85%) cases and 

Table 1:  Association of type of disc herniation with neurological defi-
cit.

Type of disc 
herniation

Neurological deficit p-value

Yes

Yes No Total

Bulge 20 
(41.7%)

28 
(58.3%)

48 
(100%)

0.367*

No 6 (30%) 14 (70%) 20 
(100%)

Protrusion Yes 17 (37%) 29 (63%) 46 
(100%)

0.754*

No 9 (40.9%) 13 
(59.1%)

22 
(100%)

Extrusion Yes 4 (40%) 6 (60%) 10 
(100%)

0.901*

No 22 
(37.9%)

36 
(62.1%)

58 
(100%)

* Chi-square test; Bold signifies statistical significance at
p<0.05

Out of 33 patients with neural foramen compromise, 20 had 
neurological deficit during clinical examination which is sta-
tistically significant (Table 2).

Table 2 : Association of neural foramen compromise with neurological 
deficit.

Neural fora-
men com-
promise

Neurological deficit p-value

Yes No Total

Yes 20 (60.6%) 13 (39.4%) 33 (100%) <0.001*

No 6 (17.1%) 29 (82.9%) 35 (100%)
* Chi-square test; Bold signifies statistical significance at
p<0.05

Out of 33 patients, showing neural foramen compromise, 
only 3 patients had absent ankle jerk as compared to 3 pa-
tients with absent knee jerk among those without neural fo-
ramen compromise (Table 3).

Table 3: Association of neural foramen compromise with jerk

Neural foramen com-
promise

Jerk

Absent 
ankle

Absent 
knee

Both ankle 
and knee 
present

Total

Yes 3 (9.1%) 0 30 (90.9%) 33 
(100%)

No 0 3 
(8.6%)

32 (91.4%) 35 
(100%)

NA: Not Applicable (could not be computed)

After through clinical evaluation, one clinical level and one 
MRI level was confirmed for same patient. Clinical level in-
volvement and MRI level involvement were found to have 
good agreement at kappa value 0.690 (Table 4).
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sensory involvement in 31 (77.5%) cases.12 

In this study, among 33 patients had MRI finding of neural 
foramen compromise, ankle jerk was absent in 3 patients 
and knee jerk in 3 patients so here chi square test was not 
applicable due to small sample size and no inference could 
be made but other study calculated the positive predictive 
value of ankle jerk for PIVD at L5-S1 level was 67-84 % 
and negative predictive value was 79-84%.13 According to 
another study the sensitivity of ankle jerk for PIVD at L5-
S1 was 50% and specificity was 60%.14 Another study also 
showed the sensitivity of ankle jerk was 90% with 64.3% 
positive predictive value, while the specificity was 46%.10

In this study, 104 disc herniation levels were shown in 68 
patients. Bulge was noticed in 48 levels, protrusion was 
noticed in 46 levels and extrusion was noticed in 10 levels. 
The incidence of lumbar disc herniation was most commonly 
seen at L4-L5 level 34 (50%) with; followed by L5-S1 level 
30(44.12%) and L3-L4 level 4 (5.8%). Altogether herniation 
occurred in L4-L5 and L5-S1 in 94.12%. The commonly 
involved level of lumbar disc prolapse is L4-L5 which is 
supported by multiple other studies similar to our study: 
49.0% cases at L4-L5 and 36.5% at L5-S1 levels;8 86% 
cases at L4-L5 and L5-S1 levels;15 L4-L5 level (57.5%) and 
L5-S1 (25%);11 L4-L5 level in 43 patients (50.6%) followed 
by L5-S1 level in 40 patients (48.9%).12

In this study; out of 48 patients with disc bulge 20 had 
neurological deficit (p-value = 0.367), out of 46 patients 
with protrusion 17 had neurological deficit (p-value=0.754) 
and out of 10 extrusions 4 had neurological deficit (p- 
value=0.908). Thus, the correlation between types of 
herniation and neurological deficit is not statistically 
significant. This is similar to another study which concluded 
that type of disc herniation (bulge, protrusion or extrusion) 
correlates poorly with clinical signs and symptoms.1,17-20

In this study, out of 34 patients with MRI level L4-L5, 34 
patients had clinical level L4-L5 and out of 30 patients with 
MRI level L5-S1, 19 patients had clinical level L5-S1 which 
is also statistically significant (kappa-value = 0.691, p-value 
<0.001); which is similar to another study which found 
strong correlation between clinical level and MRI level; 
the kappa value for the statistical significance between 
the clinical level and the MRI level was 0.8.1 Similarly, in 
the another study, in case of L4-L5 level disc herniation, 
the sensitivity of all clinical features was 92% and positive 
predictive value was 95.8%, while the specificity was 96% 
and negative predictive value was 88.46% with chi-square 
value of 38.78 and p- value of 0.000 and in case of L5-S1 
level disc herniation, the sensitivity and specificity of clinical 
features as a whole were 93.3% and 70% respectively. 
The positive predictive value was 82.3% with chi-square 

value of 22.12 and p- value of <0.001.10,21
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CONCLUSION
Clinical features and Magnetic resonance imaging findings 
of disc prolapse had significant correlation but all imaging 
abnormalities do not have a clinical significance. Thus, it is 
the combination and correlation of the clinical examination 
findings and MRI findings that is essential for successful 
selection of patients for surgical management of sciatica.
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