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Abstract: Lower back pain has emerged as a major public health problem, and one of the most 

prominent causes is lumbar disc herniation (LDH). The successful management of LDH requires 

thorough clinician evaluation and proper correlation with MRI findings. This study was conducted to 

observe the correlation between clinical and MRI findings in patients with Lumbar disc prolapse and 

performed in the Department of Orthopedics and Trauma Surgery, Gandaki Medical College & Teaching 

Hospital, Tribhuvan University, Pokhara, for one and a half years. One hundred fourteen clinically 

diagnosed patients of LDH within the age group 18-50 years were evaluated clinically on pain 

distribution, neurological signs, and symptoms; and radiologically assessed with an MRI of lumbosacral 

spine. The MRI evaluation included types and levels of disc herniation, neural foramen compromise, 

and nerve root compression. These MRI findings were correlated with clinical findings. Statistical 

analysis (Pearson's Correlation and Kappa Coefficient) was done using the latest version of SPSS. Kappa 

coefficient value ≥0.5 was used as a good agreement at a 95% level of significance i.e. p-value < 0.05 

was considered statistically significant. Out of 114 patients, 56 (49.12%) were males and 58 (60.88%) 

were females. The mean age was 53.98 ± 13.065 years (range 21-79 years). There was no statistically 

significant correlation between types of disc herniation, neural foramen compromise, and MRI level S1 

with Neurological deficit; Radicular pain and neurological deficit; and clinical level S1 respectively (p-

value>0.05). There was a significant correlation of Radicular Pain, SLRT, and Neurological deficit (motor 

and sensory) with the Nerve root compression in MRI of lumbar spine levels at the L5 level with no 

significant correlation at the S1 Level. There was no correlation between MRI findings of disc herniation, 

neural foramen compromise, and Clinical parameters of radicular pain, or neurological deficit. 
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1. INTRODUCTION 

Lumbar disc herniation (LDH) is the displacement of the contents of the intervertebral disc (nucleus 

pulposus) through the external membrane (annulus fibrosus) generally at the posterolateral region [1].  

LDH may cause compression and irritation of lumbar nerve roots and the dural sac, clinically 

represented as sciatica. The lifetime prevalence of having LBP is as high as 80% with the global burden 

of LDH ranging from 6.3% to 10.4 %.70 The primary signs and symptoms of lumbar disc herniation include 

radicular pain, and sensory abnormalities, accompanied as well with motor weakness in the distribution 
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of one or more lumbosacral nerve roots. The affected dermatome varies based on the level of 

herniation as well as the herniation type [2]. The recent advent of magnetic resonance imaging (MRI) 

has provided clinicians with a noninvasive mechanism for viewing lumbar anatomy in great detail with 

a diagnostic accuracy of as high as 97%, but with high inter-observer reliability [3]. The findings of disc 

pathology in MRI do not correlate with the likelihood of chronic pain including other symptoms or the 

need for surgery in the future. Milette et al. found that loss of disc height or abnormal signal intensity 

is highly predictive of symptomatic tears and the presence of a disc bulge or protrusion does not have 

additional significance. Borenstein and others clearly opined that MRI findings were not predictive of 

the development or duration of low back pain and that clinical correlation is essential. An author 

[4] found that the presence of disc extrusion and severe nerve root compression at one or multiple 

sites is strongly associated with distal leg pain. In a recent meta-analysis of 20 studies evaluating the 

MRI of asymptomatic people, they reported disc abnormalities at any level were reduction in signal 

intensity (20–83%), disc bulges (10–81%), disc protrusion (3–63%), disc extrusion (0–24%), disc 

narrowing (3–56%), and AF tears (6–56%). A herniated disc on imaging studies must be correlated with 

objective clinical findings, otherwise, it may be presumed to be an asymptomatic herniation [5] There 

is a paucity of literature regarding the importance of MRI in patients with lumbar disc prolapse and MRI 

findings which are clinically significant and aid in the management of the condition. Hence in keeping 

in mind the gap in the available literature, the present study was conducted to determine the 

association between patients’ clinical features including pain distribution, neurological signs, and 

symptoms in lumbar disc prolapse and MRI findings. An author [6] correlated the abnormalities 

observed on MRI and clinical features of lumbar disc prolapse of 119 clinically diagnosed patients with 

lumbar disc prolapse were included in the study. Clinical evaluation included pain distribution, 

neurological symptoms, and signs. MRI evaluation included grades of disc degeneration, type of 

herniation, neural foramen compromise, nerve root compression, and miscellaneous findings. They 

observed that the presence of Centro-lateral protrusion or extrusion with gross foramen compromise 

correlates with clinical signs and symptoms very well, while central bulges and disc protrusions correlate 

poorly with clinical signs and symptoms. The presence of neural foramen compromise is more 

important in determining the clinical signs and symptoms while the type of disc herniation (bulge, 

protrusion, or extrusion) correlates poorly with clinical signs and symptoms. An author [7] observed the 

correlation between the abnormalities observed on magnetic resonance imaging (MRI) and clinical 

features in patients of lumbar disc prolapse. The authors observed dermatological pain, neurological 

symptoms, and deficit in 123, 73, and 36 patients respectively. On MRI; disc bulges, protrusion, and 

extrusion were seen in 208, 56, and 26 levels, respectively. Among 66 patients with root compression, 

57 were symptomatic with radicular pain while 23 had neurological deficits. 20 cases each were 

asymptomatic in cases of 31 central disc protrusion and 23 Centro-lateral protrusion, whereas, 2 cases 

were asymptomatic in groups with far lateral disc protrusion. Out of 10 cases having central disc 

extrusion, only five were symptomatic and all 16 Centro-lateral cases of disc extrusions were 

symptomatic. MRI evidence of neural root or foramen compromise with a disc bulge, protrusion, or 

extrusion with symptoms had an odd ratio of 41.7 and 6.0 respectively. Patients with even gross 

extrusion and central protrusion but not compromising neural foramen were asymptomatic. Thus, 

there was no statistical correlation between clinical symptoms and MRI findings like disc bulge, disc 

protrusion, and disc extrusion. Lumbar disc prolapse is one of the most common causes of low back 

pain, usually seen in the working population, and has led to significant morbidity [8]. However, there 

are contradictory reports regarding the significance of MRI findings seen in these patients regarding if 

MRI is essential in every case of lumbar disc prolapse and if MRI is performed, which of the findings 

would be clinically significant and which of those findings would be important for the management of 

the patient. Proper correlation of the clinical evaluations and radiological findings is needed to avoid 

unnecessary surgical interventions in patients with radiological findings alone [9]. So, our study was 
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conducted to correlate the clinical features of lumbar disc prolapse with abnormalities observed on 

MRI, thus to know about the significance while managing those cases. This study correlated between 

clinical and MRI findings of lumbar disc prolapse with radiculopathy and assessed the clinical features 

of the patients with lumber disc prolapse with radiculopathy. 

2. MATERIALS & METHOD 

This is a hospital-based cross-sectional observational study. The study is carried out in the Department 

of Orthopedics and Trauma Surgery, GMCTH (Emergency, Inpatient & Outpatient) for a period of one 

year. Study Population included 114 patients presenting in the Orthopedics OPD and Emergency of 

GMCTH. Non-probability sampling technique is used and Sample size in estimating the population 

proportion n is (Cochrane’s Formula). 

𝑛 = 𝑍2 (1 − 𝑝)/𝑒2 

Where:  

𝑍𝛼/2=the critical value of Z for a (1- ) × 100% 

Confidence that cuts off a right-tail area of ½ under the standard normal curve, e.g. Z = 1.96 for a 95% 

confidence.  

p = Estimate of true population proportion = 0.08 

e = margin of error = 0.05  

Sample Size: 114 

All patients fulfilling the inclusion criteria were requested for informed consent. The presence of 

deformity, duration of symptoms, the side of the pain, and dermatomal level of pain distribution were 

recorded. The clinical examination included the straight leg raising test, and neurological examination 

of B/L lower limb (motor, sensory, knee, and ankle jerk). Muscle power grading was done by the Medical 

Research Council (MRC) and sensory grading was done as per ASIA (American Spinal Cord Injury 

Association). Neurological deficient taken as motor, power ≤3/5, and sensory ≤1/2. The MRI evaluation 

included type, level, and position of disc herniation, level of neural foramen compromise, and nerve 

root compression. These MRI findings were then correlated with clinical signs and symptoms. Statistical 

analysis (Pearson’s Correlation and Kappa Coefficient) was done using the latest version of SPSS 

software. A kappa coefficient value of 0.5 and above was used as a good agreement at a 95% level of 

significance i.e. p-value < 0.05 was considered statistically significant. This is a “self-structured 

proforma”, designed and adopted by the experts at the Department of Orthopedics and Trauma 

Surgery, GMCTH, Pokhara. It was used for the collection of the information required for the purpose of 

this study. The study started after approval from the Institutional Review Board. Eligible patients were 

requested for informed written consent before enrolling in the study.  All patients who provided 

informed consent were enrolled. No extra financial burden was given to the patients. 

Table 01: Criteria for dermatological level 

Root 
Involvement 

Pain Location Muscle 
weakness 

Sensory 
Distribution 

Reflex change: 
Diminished/Absent 

L3 Anterior thigh, 
knee 

Hip flexion, hip 
adduction, 
knee extension 

Lower medial 
thigh 

Knee Jerk 
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L4 Lower anterior 
knee, medial 
aspect of leg and 
ankle  

Knee extension, 
ankle 
dorsiflexion 

The medial part 
of the lower leg 

Knee jerk  

L5 The anterolateral 
aspect of the leg 
and dorsum of 
the foot  

Ankle 
dorsiflexion, 
great toe 
extension, 
ankle eversion, 
hip abduction 
and internal 
rotation 

Anterior lateral 
lower, leg, 
dorsum of the 
foot, and great 
toe. 

None 

S1 Posterolateral leg 
extending into 
lateral toes and 
heel 

Ankle plantar 
flexion and toe 
flexion 

Lateral foot, 4th 
and 5th toe, and 
sole of foot. 

Ankle jerk 

 

The criteria used to determine the dermatomal level were [10]. Non-Specific: Pain in the gluteal region 

or posterior aspect of the thigh or any other patterns that do not fit into any of the above categories. 

When the leg pain distribution involves more than one dermatomal level, it was recorded as 

symptomatic of two levels or more depending on the areas involved. Neural canal compromise was 

graded as thecal sac compression, neural foramen or lateral recess compromise, and nerve root 

impingement. Neural foramen compromise was defined as an abnormal narrowing of the neural 

foramen [11]. ≤12-mm anteroposterior diameter of the lumbar spinal canal is used as the cutoff [12]. 

Statistical Package for Social Sciences (SPSS) 26.0 version was used for data processing and analysis. 

Continuous variables were presented as mean ± standard deviation and categorical data were 

presented as frequency and percentages. Statistical correlation between the MRI Findings and patients' 

demography and clinical observations was done using the kappa Coefficient. A Kappa Coefficient value 

of 0.5 and above was used as a good agreement at 95% level of significance i.e. P value < 0.05 was 

considered statistically significant. 

3. RESULTS & DISCUSSION 

The mean age was 53.98 ± 13.065 years, the maximum incidence of backache was in the 5th decade of 

life (35.08%). 

 

Figure 01: Age Distribution 
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Among the 114 cases studied, 56 (49.12%) were males and 58 (50.88%) were females. 

 

Figure 02: Gender Distribution 

Out of the 114 cases studied, radicular pain along a specific dermatome was present in 51 patients 

(44.73%). 

 

Figure 03: Radicular Pain 

Straight leg raising test (SLRT) was positive in 91 patients (79.82%) and negative in 23 patients (20.18%). 

 

Figure 04: Straight Leg Raise Test 
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Ankle reflex was present in 78 patients (68.4%) and absent in 36 patients (31.6%). 

 

Figure 05: Ankle Reflex 

Out of 114 patients, 40 patients (35.55%) had neurological deficits.  

Out of 40 patients: 

• 5(12.5%) patients had a neural deficit of S1 level. 

• 3 (7.5%) patients had L4 and L5 level 

• 25 (62.5%) patients had L5 and S1 level deficits. 

7 (17.5%) patients had multiple-level involvement. 

 

Figure 06: Neurological Deficit 

There were 225-disc herniation in 114 patients studied 

• Disc bulges were noticed in 83 levels (in 63 patients). 

• Disc protrusion was noticed in 93 levels (in 73 patients)  

• Disc extrusion was noticed in 49 levels (in 46 patients).  
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Figure 07: Position of Herniation 

Out of 225 levels of disc herniation, position of the Protrusion (93 levels), extrusion (49 levels) was 

specified in the MRI, but not of disc bulge (83 levels). Thus, 142 different positions of the disc herniation 

(protrusion and extrusion) were found.  

 51 (35.92%) were central disc herniation (41 protrusion and 10 extrusion) 

 91 (64.08%) were paracentral (53 protrusion and 38 extrusion). 

Neural Foramen compromise due to disc herniation was evident in 59 patients (51.11%) at 82 different 

disc levels.  

• L3-L4 level: 11 patients  

• L4-L5 levels: 46 patients 

• L5-S1 levels: 25 patients  

 

Figure 08: Neural Foramen Compromise 

Nerve Root Compression was seen in 106 patients in 108 levels. 
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Figure 09: Nerve Root Compression 

There was total 142 levels in 114 patients out of which 

• 3 in L3 level 

• 18 in L4 level 

• 58 in L5 level 

• 63 in S1 level 

• 22 in 2-disc levels 

• 3 in 3-disc levels 

 

Figure 10: Frequency of MRI Level 
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Table 02: Correlation of Type of Herniation and Neurological Deficit 

 

Table 03: Correlation of Neural Foramen Compromise in MRI and Clinical Findings 

 

Table 04: Correlation of Nerve Root Compression in MRI and Clinical Findings 
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Table 05: Correlation of Nerve Root Compression at S1 and Absent Ankle Reflex 

 

Table 06: Correlation between MRI Level S1, L5 and Clinical Level S1, L5 Respectively 

 

DISCUSSION 

The mean age in this study was 53.25 ± 12.90 years. There was slight female predominance with female 

58 and male 56. The most common age group was 50-59 years, 40 (35.09%). The mean age of our study 

is similar to the most of studies regarding lumbar disc herniation as intervertebral disc starts to 

degenerate after 2nd decade of life: Its hydration, proteoglycan and cell content gradually decreases. 

Fissuring and cracks occur in annulus fibrosus which is aggravated by the combination of lateral 

bending, flexion and axial rotation forces that cause tear in this degenerated annulus. This might be the 

cause for the herniation being more common at 4th and 5th decade of life. After 60 years of age, as 

water content decreases, disc is desiccated and cells are replaced by granular cells which makes 

herniation less likely. Annular fibers are thus replaced with fibrous elements that are less elastic and it 

becomes stiffer and more resistant to deformation. In our study, out of 114 patients, radicular pain was 

present in 51(44.74%) patients and absent in 63 (55.26%) patients. The average duration of radicular 

pain was 8.74 months. The findings were similar with [13]; [14]. In our study, there was 118 different 

dermatomal level of pain in 91 patients. Out of these, 64 patients (70%) had pain distribution in the L5 

dermatomal level (making it the commonest dermatome level involved) and 45 patients had pain 

distribution in the S1 dermatomal level (second commonest). The findings are in agreement with the 

study of Spangfort EV, 1972 who found that the levels L5 and S1 are responsible for over 95% (50% and 

46% respectively) of herniation. A positive SLRT is a very important clinical sign for lower lumbar root 

tension. Multiple studies have corroborated the accuracy of the test and have noted positivity in 58% 

to 98% of the patients [15-18] with high sensitivity (pooled estimate 0.92, 95% CI: 0.87 to 0.95) and 

varying specificity (0.10 to 1.00, pooled estimate 0.28, 95% CI: 0.18 to 0.40). While its importance is 

highly appreciated, its absence does not preclude the presence of a lumbar disc herniation [18]. In this 

study, a positive SLRT was observed in 91 (79.82%) of our patients, which is in accordance to the studies 

[19], [20] who observed SLRT positive in 82.5%, 91.5% and 94% cases respectively. In our study out of 

106 patients with nerve root compression in MRI, 83 had positive SLRT (78.30%). The correlation was 
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statistically significant which is similar to the findings of [21] (90%) and Rasool F et al (47.1%). Both the 

studies have reported strong correlation of SLRT and Nerve root compression. Out of 225-disc 

herniation level (in 114 patients), disc bulge was noticed in 83 levels (in 63 patients), disc protrusion 

was noticed in 93 levels (in 73 patients) and disc extrusion was noticed in 49 levels (in 46 patients). We 

found no significant correlation between type of herniation and clinical findings. Our findings were in 

accordance with the findings of [22] (56 Disc Herniation in 50 patients) and [23] (72 Disc herniation in 

60 patients) which could have been occurred due to incorrect explorations of the discs as the findings 

were relied on single observer and also, we have not performed correlation with a pre-operative MR 

and intraoperative findings. 40(35.09%) patients had neurological deficits in our study. Out of these, 15 

(37.50%) patients had both motor and sensory deficits, 17 (42.50%) had only motor deficits and 8 (20%) 

have only sensory deficit. In our study, 5(12.5%) patients had a neural deficit of S1 level, 3 (7.5%) 

patients had L4 and L5 level, 25 (62.5%) patients had L5 and S1 level deficit whereas 7 (17.5%) patients 

had multiple levels involvement. In the study by Janardhan AP et al, out of 36 patients who had 

neurologic deficit, 20 (55.5%) patients had both motor and sensory deficit, 13(36.1%) had only sensory 

deficit and 12 had deficits involving more than one level. 2,16 and 6 patients had a neural deficit of L4, 

L5 and S1 level respectively. Rehman L et al observed 20 (40%) patients had only decreased sensations 

in S1 dermatome and 19 (38%) patients had decreased pin prick sensation in L5-S1dermatome. Rasool 

F et al also observed motor involvement in 34(85%) cases and sensory involvement in 31(77.5%) cases. 

There were 59 patients with neural foramen compromise, 51 patients (86.44%) had radicular pain with 

kappa value -0.020 (p –value = 0.002) and 40 (67.79%) had neurological deficit during clinical 

examination with kappa value -0.030 (p –value =0.030) which is statistically significant. In a similar 

study, [24] observed neural foramen compromise at 157 levels out of 290 levels of disc herniation in 

119 patients and suggested an odd of 6.03; p<0.001 for developing neurologic symptoms in patients 

with neural foramen compromise. Our findings were similar to the findings of [25] who observed mean 

foramen compromise of 63.5% in the neuro deficit group and [26] who also observed greater mean 

compromise of the spinal canal significantly correlated with poorer outcome in patients with lumbar 

disc. In our study, out of 106 patients with nerve root compression 51 patients (48.11%) had radicular 

pain with kappa value 0.14 (p value = 0.036), which is statistically significant and 40 (37.74%) had 

neurological deficit during examination with kappa value 0.418 p value =0.019) which is also statistically 

significant. In a pioneer study in this field, [27] found the nerve root compression in patients with 

neurologic deficits was significantly higher than in those who were neurologically intact patients. (P, 

0.05). In a similar study, [28] observed 36 patients with neurological deficits out of which 23 patients 

(63.88%) had nerve root compression seen in MRI and reported strong evidence of nerve root 

compression seen in MRI and clinical symptoms (P<0.001). Out of 63 patients with MRI showing nerve 

root compression at S1, 36 (57.14%) had absent ankle reflex with kappa value 0.35 (p value = 0.008), 

which is statistically significant. The findings are similar to the findings of [29] who in his study observed 

that out of 87 patients with nerve compression at S1, 73 (84%) had absent or decreased ankle reflex. 

An author [30] also reported strong association between an abnormality in ankle reflex and subjects 

with S1 Radiculopathy. The authors suggested that individuals with decreased ankle reflex were more 

than eight times more likely to have S1 radiculopathy than those with a normal reflex. In our study, out 

of 35 patients with MRI level L5, 30 patients had clinical level L5 which is statistically significant (kappa 

value 0.396, p value = 0.0023) and out of 63 patients with MRI level S1, 23 patients had clinical level S1 

which is statistically significant (kappa = 0.510, p value = 0.02*). Our Findings were similar to the study 

by [31] who found strong correlation between clinical level and MRI level, the kappa value of statistical 

significance between them was 0.8. Similarly in study by Rehman L et al 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%. The chi square value was 38.78 with 

p value of 0.00 and in case of L5-S1 level disc herniation, the sensitivity and specificity of clinical features 
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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 0.000. 

4. CONCLUSIONS 

Out of 114 patients, 56 (49.12%) were males and 58 (60.88%) were females. The mean age was 53.98 

± 13.065 years (range 21-79 years). Radicular pain along a specific dermatome was present in 51 

patients (44.73%). There were 66 different dermatomal levels of pain in 51 patients out of which 36 

were L5 (54.54%); 25 were S1 (37.88%) and 5 (7.58%) were L4. Straight Leg Raising Test (SLRT) was 

positive in 91 patients (79.82%), the neurological deficit was present in 40 patients (35.08%), and ankle 

jerk was absent in 36 patients (31.6%). Discussing MRI findings, out of 225-disc herniation levels, the 

most common type was disc protrusion (93, 41.33%), and levels being L4-L5 and L5-S1. There was a 

statistically significant correlation between MRI findings of Nerve Root compression and radicular pain 

(p-value = 0.01), neurological deficit (p-value = 0.02), and SLRT (p-value =0.00). Absent Ankle jerk and 

nerve root compression at S1 Level in MRI also correlated significantly (p value= 0.04). Clinical findings 

at L5 correlated significantly (p-value =0.016) with MRI Level at L5. There was no statistically significant 

correlation between types of disc herniation, neural foramen compromise, and MRI level S1 with 

Neurological deficit; Radicular pain and neurological deficit; and clinical level S1 respectively (p-

value>0.05). There was no correlation between Clinical parameters (radicular pain, neurological deficit; 

motor and sensory; and absent ankle jerk) and MRI findings of disc herniation and neural foramen 

compromise. The most common levels of MRI were L5 and S1; with a significant correlation of Radicular 

Pain, SLRT, Neurological deficit (motor and sensory) and absent ankle jerk with the Nerve root 

compression seen in L5 but not in S1. 
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