
 Journal of Medical and Surgical Practice (JMSP) 
Vol. 08, No. 01, January-March, 2022 

 

 

191 
 

The Relationship between Clinical Features and Magnetic 

Resonance Imaging Proven Lumbar Disc Bulging and 

Herniation 

Iba'a Nadhum Ali¹
*
, Khalid Jawad Mutlag²  

Ali Sagid Khudair ³   

1.MBChB, Diploma of Rheumatology and Medical Rehabilitation, Ministry of Health/ Karbala Health 

Directorate/ Rehabilitation Center and Disabled Limbs Factory 

2,3. MBChB, Diploma of Rheumatology and Medical Rehabilitation, Ministry of Health/ Karbala Health 

Directorate/ Ain al-Tamr Hospital/ Rheumatology Unit 

*Corresponding Author , contact email : dr.khalidjawad80@gmail.com  Original Article 

Summary 

The Magnetic resonance imaging (MRI) is a gold standard noninvasive investigation for viewing lumbar 

anatomy and physiology in great details.Obesity is strongly linked to biomechanical changes that damage 

the spine and contribute to a range of spinal diseases including intervertebral disc herniation. To assess the 

relationship between clinical features and magnetic resonance imaging proven lumbar disc bulging and 

herniation. We conducted a cross-sectional study during the period from October 2017 to May 2018 

including 100 patients with lumbar disc bulging and herniation proved by MRI. According to MRI findings, 

(72%) of the studied group had disc bulge, (13%) disc protrusion and (15%) had disc extrusion. Multiple 

disc involvements reported in (73%) of these patients. The correlation between body mass index and the 

total disc bulge/extrusion score was statistically significant. A significant association was found between 

neurological deficit and body mass index also with straight leg raising test, femoral stretch test, 

neurological deficit and the waist to hip ratio. No other significant association was found between other 

parameters. The sensitivity of straight leg raising test, femoral stretch test and crossed straight leg raising 

test were (39.6%), (25.3%) and (6.6%) respectively. In conclusion,overweight and obesity associated with 

lumbar disc herniation and its global severity. Clinical findings were more severe in overweight and obese 

patients. Clinical features were not associated with nerve root compression across the BMI. The type of disc 

displacement was poorly associated with clinical signs and symptoms as well as obesity.   
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1. INTRODUCTION 

Lumbar disc herniation (LDH) is one of the commonest causes of low back pain, there is 

higher weight load on the lower lumbar spine and its connection to the sacrum, that results in 

increased mechanical stress with subsequent herniations of the corresponding discs. Nerve 

root impingement results in sciatica which has such a high sensitivity (95%) that its absence 

makes clinically significant lumbar disc herniation less likely (1-3). The prevalence of 

symptomatic herniated lumbar disc worldwide is about 1–3% with the highest prevalence 

among people aged 30 to 50 years, with a male to female ratio of 2:1. In people aged 25–55 

years, about 95% of herniated discs occur at the lower lumbar spine (L4/5 and L5/S1 level); 

disc herniation above this level is more common in people aged over 55 years (4-6). There are 

several risk factors that contribute to the development of LDH; with ageingdiscs gradually dry 

out, lose their strength and easily induce the occurrence of herniation with aging (7). Men 

have twice the risk for LDH compared with women (5,6). Other risk factors include 

physically demanding work, abnormal activities, such as repetitive bending, twisting, and 

frequent lifting of heavy objects (4,7). Smoking, overweight and obesity and increasing height 

all proved to be risk factors for LDH (8-10). Obesity is strongly linked to biomechanical 

changes that damage the spine and contribute to a range of spinal diseases including IVD 

degeneration, spinal stenosis, reduce disc height, herniation of the disc, hypertrophy of the 

spinal ligaments, osteoarthritis and increased compression forces on disc surfaces (11-15). 

Overall, 23.2% and 9.8% of the world’s adult population are overweight and obese, 

respectively (16). Miscellaneous risk factors: including poor posture, sedentary lifestyle, 

frequent driving, chronic cough and pregnancy (4,8). For diagnostic considerations, the onset 

may be sudden or gradual. Alternatively, repeated episodes of low back pain may precede 

sciatica by months or years (17). General symptoms of LDH include typical sciatica 

symptoms, loss of bladder or bowel control, pain exacerbation with sneezing, coughing or 

bending at the waist (4, 18,19). However, general physical and neurologic examination, may 

help to identify patients who have a systemic disease or neurologic involvement. The 

neurologic examination includes motor testing, knee and ankle deep tendon reflexes, tests for 

dermatomal sensory loss and muscle atrophy. A straight-leg raising test (SLRT) is positive if 

radicular pain is produced when the leg is raised less than 60 degrees, while the crossed SLRT 

is considered positive if sciatica is reproduced when the opposite leg is raised (3). Pain felt in 
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2. PATIENTS and METHODS 

A cross-sectional study conducted at rheumatology unit during the period 2017 - 2018, 

included 100 Iraqi patients with lumbar disc bulging and herniation proved by MRI.The 

study includedIraqi patients aged 18 years or older with lumbar disc bulge and/or herniation 

proved y MRI were included while patients with congenital diseases of lumbar spine, 

spondylolisthesis, spinal deformities, previous surgery of lumbar spine, malignancy or 

infectious and inflammatory diseases of the spine were excluded. 

Data were collected using a data collection sheet included demographic and clinical data, 

dermatomal level of the pain, SLRT, Crossed SLRT, FST, knee and ankle reflexes, sensory 

alteration and muscle weakness, in addition to a table containing the type and level of the 

herniated disc. Height, weight waist circumference, hip circumference and BMI were 

measured aor calculated using standard equations and methods (23). Body mass index 

categorized in accordance with the international classification system of the World Health 

Organization (24). Waist to hip ratio (WHR) used to assess central obesity which is defined 

as WHR above 0.90 for males and above 0.85 for females (23). The neurological 

examination was performed for all patients. The straight leg raising test, crossed SLRT, the 

femoral stretch test were all performed.  

Magnetic resonance imaging scans were performed using a 1.5Tesla (Siemens Avento) from 

L1 to S1. Total disc bulge/extrusion score (TDBE) was calculated based on the followings: 

no disc bulge, protrusion nor extrusion (0 points), disc bulge/protrusion (1 point), and disc 

extrusion (2 points); thus the potential range for the overall lumbosacral score was 0-10, 

the back or the front of the thigh occurs if the femoral stretch test (FST) is positive when the 

patient in prone position and the hip is gradually extended (20).Diagnostic tests are not 

required unless symptoms persist for more than 4 weeks (3).Magnetic resonance imaging 

(MRI) is gold standard noninvasive investigation for viewing lumbar anatomy and physiology 

in great details (21,22). Computerized tomography (CT) can provide helpful diagnostic 

images of the disc protrusion and/or narrowing of the exit foramina, but it gives more bony 

details (17,19). Plain X-rays of the lumbar spine are of little value in the diagnosis of lumbar 

disc disease (17). Electrodiagnostic studies can confirm nerve root compression and define the 

distribution as well as severity of involvement (3). 
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considering both the type of disc herniation as well as the number of disc levels affected (25).  

Data were entered and analyzed using the statistical package for social sciences (SPSS) 

version 23 used for data entry and analysis. Frequency and percentage used to represent the 

categorical data. Chi-square (fisher exact when not applicable) tests, multivariate analysis 

and Pearson correlation were used for analysis.P-value ˂ 0.05 considered significant. 

  

3. RESULTS 

The descriptive characteristics of studied sample revealed that (55%) of the patients fell in age 

group of ≥40 years, (50%) were males. House workers, light workers and heavy workers were 

(48%), (29%) and (23%) respectively, (81%) were nonsmokers, (76%) were either overweight 

or obese and (80%) had high WHR as represented in (Table 1). According to MRI findings, 

disc bulge, disc protrusion and disc extrusion reported in 72%, 13% and 15%, respectively, 

(Figure 1).In overweight and obese patients, bulged disc found in 77.8%, protrusionin 84.6% 

and extrusion in 80%, (Table 2).  

Among the studied group,(76.4%) of patients with bulged disc, (53.8%) of patients with 

protrusion and (60%) of those with extrusion had high WHR (Table 3).  

A direct (positive) significant correlation was found between BMI and TDBE (R=0.500, P-

value=0.01). The mean value of TDBE also higher in overweight or obese patients compared to 

those with normal BMI , (P<0.05) (Table 4) and (Figures 2). The results showed that (70%) of 

patients who had positive SLRT, (76.9%) who had positive femoral stretch test, (50%) who had 

positive crossed SLRT, (75.4%) who presented with radicular pain and (89.5%) of patients who 

presented with neurological deficit were overweight or obese. The significant association was 

reported between neurological deficit and BMI status only, (Table 5).  

It had been found that (90%) of positive SLRT patients, (96.2%) of positive FST, (83.3%) 

positive crossed SLRT patients and (83.1%) who presented with radicular pain and (92.1%) 

who presented with neurological deficit had high WHR status. The significant association was 

reported between SLRT, FST, neurological deficit and WHR status, (P<0.05), (Table 6). In 

overweight or obese patients, (39.3%) with bulged disc, (36.4%) with protrusion and (33.3%) 

with extrusion had neurological deficit (Table 7). 

No significant association had been foundbetween the clinical features and nerve root 
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compression for patients with normal BMI as well as overweight or obese patients, although the 

frequency of positive clinical findings was higher in patients with nerve root compression but 

the difference did not reach the significant level as displaced in (Table 8).     

 

Table 1. Descriptive characteristics of studied group 

Variable  No. % 

Age category/year 
<40 45 45.0 

≥40 55 55.0 

Gender 
Male 50 50.0 

Female 50 50.0 

Occupation 

Light work 29 29.0 

House work 48 48.0 

Heavy work 23 23.0 

Smoking 
Non smoker 81 81.0 

Smoker 19 19.0 

BMI 

Normal 24 24.0 

Overweight 36 36.0 

Obese 40 40.0 

WHR 
High 80 80.0 

Normal 20 20.0 

BMI: Body mass index, No.: Number, WHR: Waist to hip ratio. 

 

 

 

 

 
Figure 1. Distribution of herniation status 
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Table 2. Association between disc displacement type and BMI status 

 

BMI P-value 

Normal 

Overweight or 

obese 

No. % No. % 

Bulge Present 16 22.2 56 77.8 
0.050 

Absent 8 28.6 20 71.4 

Protrusion Present 2 15.4 11 84.6 
0.400 

Absent 22 25.3 65 74.7 

Extrusion Present 3 20.0 12 80.0 
0.600 

Absent 21 24.7 64 75.3 

 

 

Table 3. Association between disc displacement type and WHR status 

 

WHR 

P-value Normal High 

No. % No. % 

Bulge Present 17 23.6 55 76.4 
0.1 

Absent 3 10.7 25 89.3 

Protrusion Present 6 46.2 7 53.8 
0.07 

Absent 14 16.1 73 83.9 

Extrusion Present 6 40.0 9 60.0 
0.06 

Absent 14 16.5 71 83.5 

 

 

 

Table 4. Correlation between BMI and TDBE 

Correlation parameter value 

Correlation coefficient (R) 0.500 

P-value 0.010 

 

 

 

 



Ali I, Mutlag K & Khudair A.  JMSP , 2022 

 

197 
 

 

Table 5. Association between clinical findings and BMI status 

 

Normal BMI 
Overweight  

or obese P. value 

No. % No. % 

SLRT 
Positive 12 30.0 28 70.0 

0.200 
Negative 12 20.0 48 80.0 

FST 
Positive 6 23.1 20 76.9 

0.800 
Negative 18 24.3 56 75.7 

Crossed SLRT 
Positive 3 50.0 3 50.0 

0.100 
Negative 21 22.3 73 77.7 

Radicular pain 
Present 16 24.6 49 75.4 

0.800 
Absent 8 22.9 27 77.1 

Neurological deficit 
Present 4 10.5 34 89.5 

0.010 
Absent 20 32.3 42 67.7 

 

 

Table 6. Association between clinical findings and WHR 

 

Normal WHR High WHR 
P. value 

No. % No. % 

SLRT 
Positive 4 36.0 36 90.0 

0.040 
Negative 16 44.0 44 73.3 

FST 
Positive 1 25.0 25 96.2 

0.010 
Negative 19 55.0 55 74.3 

Crossed SLRT 
Positive 1 5.0 5 83.3 

0.800 
Negative 19 75.0 75 79.8 

Radicular pain 
Present 11 54.0 54 83.1 

0.200 
Absent 9 26.0 26 74.3 

Neurological deficit 
Present 3 35.0 35 92.1 

0.010 
Absent 17 45.0 45 72.6 
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Table 7. Association of the disc displacement type in MRI and neurological deficit 

according to BMI status 

 
  Neurological deficit 

P-value 
BMI MRI finding 

Present Absent 

No. % No. % 

Normal 

Bulging 4 25.0 12 75.0 0.500 

Protrusion 1 50.0 1 50.0 0.400 

Extrusion 1 33.3 2 66.7 0.800 

Overweight/obese  

Bulging 22 39.3 34 60.7 0.600 

Protrusion 4 36.4 7 63.6 0.700 

Extrusion 4 33.3 8 66.7 0.500 

 

 

Table 8. Association of the nerve root compression in MRI and clinical findings according 

to BMI status 

    Nerve root compression 

P. 

value BMI Clinical finding 
Present Absent 

No. % No. % 

Normal 

 

 

 

 

 

Positive SLRT 11 91.7 1 8.3 0.500 

Positive FST 6 100.0 0 0.0 0.200 

Positive Crossed SLRT 3 100.0 0 0.0 0.400 

 Radicular pain Present 15 93.8 1 6.3 0.400 

Neurological deficit Present 4 100.0 0 0.0 0.100 

Overweight 

or obese 

 

 

 

 

 

Positive SLRT 25 89.3 3 10.7 0.400 

Positive FST 17 85.0 3 15.0 0.400 

Positive Crossed SLRT 3 100.0 0 0.0 0.100 

 Radicular pain Present 45 91.8 4 8.2 0.900 

Neurological deficit Present 32 94.1 2 5.9 0.500 
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4. DISCUSSION 

In the present study, MRI findings demonstrated that (72%) of studied group had disc 

bulge, (13%) had disc protrusion and (15%) had disc extrusion with no cases of disc 

sequestration which was similar to the results of a study done by Younis F et al (26). 

Regarding the association between the type of the displaced disc and obesity, the results 

of this study shows that (77.8%) of patients with bulged discs, (84.6%) of patients with 

protrusion and (80%) of those with extrusion were overweight or obese. On the other 

hand, (76.4%) of patients that had bulged disc, (53.8%) of those with protrusion and 

(60%) of those with extrusion were of high WHR status. No significant association (P-

value >0.05) was reported between the type of the displaced disc and obesity despite the 

fact that the majority of patients were of high BMI and WHR status. The present study 

reveals that (73%) of the patients had multiple disc involvement which was consistent 

with the studies done by Arzpeyma et al (27) and Iftikhar AB et al (28). The correlation 

between BMI and TDBE in the current study was statistically significant (P-

value=0.01), the mean value of TDBE was also higher with overweight and obese 

patients in comparison to patients who had normal BMI so the difference was 

statistically significant. These results were compatible with those of Arzpeyma et al 

(27) and Samartzis et al (29), indicating that there is an increase in the likelihood of 

having lumbar disc herniation and its global severity in patients with increased BMI. 

Regarding the association between the clinical features and obesity, there was a 

significant association between BMI status and the neurological deficit only (P-

value=0.01). On the other hand, patients with high WHR status had significant 

association between SLRT (P-value=0.04), FST (P-value= 0.01) and neurological 

deficit (P-value=0.01), so the clinical findings were more severe in overweight and 

obese patients especially in patients with central obesity. Unfortunately, there are no 

available similar studies to compare with our results. The results of the current study 

reveals that there was no significant association between the neurological deficit and the 

types of disc displacement (bulge, protrusion, extrusion) (P-value >0.05). These results 

were similar to the studies done by Janardhana et al (22) and Thapa SS et al (30) who 

concluded that the type of disc displacement associated poorly with clinical signs and 

symptoms. There are several studies that found the relationship between clinical 
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features and MRI findings. These studies also gave contrasting reports and were 

inconclusive (22,31,32). The data in this study revealed that there was no significant 

association between clinical features (SLRT, FST, Crossed SLRT, radicular pain and 

neurological deficit) and nerve root compression for patients with both normal BMI as 

well as overweight and obese ones, although the frequency of positive clinical findings 

was higher in patients with nerve root compression but the difference did not reach the 

statistically significant level (P-value >0.05). The result of the study done by 

Janardhana et al (22) revealed that there was no significant association between 

neurological deficit and nerve root compression (p-value= 0.06) which is consistent 

with the present study. This may be explained by that a single-level nerve root 

compression may not be sufficient to produce neurological deficits unless it is very 

severe. Also the site of disc herniation may play a role, with a lateral or centrolateral 

disc herniation is more likely to cause neurological deficit than central disc herniation. 

The sensitivity of SLRT in the current study was 39.6% in patients with nerve root 

compression.The sensitivity of SLRT varied according to different studies, with some 

studies confirmed that it has a high sensitivity while others showed the opposite. Capra 

F et al (33) had confirmed that the sensitivity of SLRT was (36%) which was close to 

our results, while Majlesi et al (34) and Rabin A et al (35) results revealed that the 

sensitivity of the SLR test was (52%) and (67%) respectively. In other studies, the 

sensitivity of SLRT was high ranging from (82.8%) in Omar et al study (36) to (91%) 

in Devillé et al study (37). The lower sensitivity of SLRT found in this study may be 

related to the strict interpretation of what constituted a positive test result (ie, clear 

reproduction of the patient’s sciatic pain radiating distal to the knee between 30º-60º), 

while in other studies they performed the test up to 90º or until maximal hip flexion is 

reached (34,35). Alternatively, prior treatments such as the use of anti-inflammatory 

drugs may have reduced the acute nerve root irritation and yielded a lower SLRT 

sensitivity. Other reasons for these wide variabilities between the results could be 

related to the type and site of the displaced disc. Selvaraj R et al (38) found that the 

SLRT was positive in (93.3%) in patients with disc bulge and (60%) in disc protrusion. 

On the other hand, Dutta S et al (39) confirmed that SLRT was positive in (85%), 

(43%), and (75%) of patients with paracentral, central, and foraminal disc herniation, 
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respectively. The sensitivity of FST in the current study was (25.3%) which was 

comparable to the results done by Selvaraj R et al (53) in which (10.3%) of patient had 

positive FST. The sensitivity of crossed SLRT in the present study was (6.6%) which 

was comparable to the result done by Simons E et al (28%) (40). 
 

5. CONCLUSIONS 

There was an increase in the likelihood of having lumbar disc herniation and its global 

severity in overweight and obese patients. Body mass index was neither associated with  

clinical features nor nerve root, and the frequency of positive clinical findings was higher in 

patients with nerve root compression. Clinicians and Rheumatologists must not depend on 

MRI reports only, but link it with clinical examination . Further studies with larger sample 

size still needed should for more precise conclusions. 
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