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Magnetic resonance imaging (MRI) is a procedure used to assess the effects of a herniated disc. There is a hypothesis 
that there might be a correlation between MRI findings at baseline and follow-up to determine whether there is an ability to 
predict future progress in LBP among LBP patients with mild and sever disc prolapse (grade 1 and 3-disc herniation) with 
the help of MRI findings. This study consisted of a total of 50 patients, all of whom gave their informed consent to participate 
in the study. Using the Visual Analogue Scale (VAS), patients were asked to rate how intensely the back pain. For all 
patients, the spine was assessed by MRI scan. Within 1.5 years of baseline MRI scan, 50 volunteers were repeat MRI 
scan for LBP patients.In this study, we found that age, VAS, and disc herniation were weakly correlated. In addition, Our 
longitudinal study found that most of the MRI findings did not seem to be linked to future LBP - severity, whether the 
participant experienced LBP in the past or not (r= 0.07, p=0.8).it was discovered that MRI scans in both ongoing and 
forthcoming studies do not exhibit a statistically noteworthy association with the magnitude and position of lumbar disc 
herniation, pain. 
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INTRODUCTION 

Chronic low back pain (LBP) affects nearly 80% of 
people at some point in their lives, altering the structure 
of the intervertebral discs and remaining a leading cause 
of disability (Clark et al. 2018). Magnetic resonance 
imaging (MRI) is among the most dependable imaging 
methods for diagnosing and evaluating intervertebral disc 
conditions, including degeneration, disc herniation, and 
endplate inflammation (Alshammari QT et al. 2024, Jarvik 
JJ et al. 2001). It also effectively visualizes the 
relationship between discs and surrounding soft tissues 
and nerves, as well as assessing the spinal canal and 
spinal cord. MRI is particularly valuable for measuring the 
shape, size, extent, and location of disc herniations 
(Hancock MJ et al. 2017, Alshammari QT et al. 2024). 
However, in some instances, MRI results may not pinpoint 
the exact origin of low back pain (Clark et al. 2018, 
Alshammari QT et al. 2024, Jarvik JJ et al. 2001, Hancock 

MJ et al. 2017, Alshammari QT et al. 2024). 
Magnetic resonance imaging (MRI) is indicated for 

sciatica patients with severe, persistent symptoms 
unresponsive to conservative management after six to 
eight weeks (Alshammari QT et al. 2024). The scan 
evaluates lumbar disc prolapse and its effect on nerve 
roots to inform surgical planning. The correlation between 
MRI results and clinical symptoms remains controversial, 
given that disc herniations are often found in 
asymptomatic individuals. Positive findings on MRI, 
however, frequently prompt invasive interventions such 
as epidural injections or surgical procedures (Hancock et 
al. 2017, Boden et al. 1990). 

Few studies has been estimated the impact of pain 
intensity and long-term LPB using follow-up MRI 
techniques. MRI results at baseline and follow up will be 
compared in this study to estimate the progress of LBP in 
patients with mild and sever - prolapsed discs (grade 1 
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and 3 -disc herniation). 
  
MATERIALS AND METHODS 

The investigation was carried out at the Radiology 
Department of King Khalid Hospital in Hail, Saudi Arabia. 
A total of 50 subjects suffering from sciatica were included 
in the research. These individuals were classified into 
grade-1 and grade-3 based on the dimensions and 
location of the herniated disc in the spinal canal. Only 
those patients showing a dermatomal pain distribution 
pattern qualified for the MRI analysis. Over a period of 1. 
5 years following the initial MRI scan, all 50 subjects 
underwent a follow-up MRI examination aimed at patients 
with low back pain. 

The participants in the study were males and females 
aged 20 to 60 years, who willingly took part and had no 
signs of cognitive issues. Those with particular origins of 
lower back pain, such as tumors, injuries, spinal 
deformities (including scoliosis, kyphosis, 
spondylolisthesis), trauma, vascular conditions, 
rheumatoid arthritis, fractures, infections, pregnancy, 
congenital issues, ankylosing spondylitis, hernias, 
visceral complications, fibromyalgia, myofascial pain, and 
individuals using corticosteroids, were excluded from 
participating in the research. Furthermore, subjects 
diagnosed with cauda equina syndrome and those 
needing emergency surgical procedures were also 
omitted from the study. 

Data collected from the participants included age, 
sex, place of residence, lifestyle choices, education level, 
smoking habits, and dietary practices. A comprehensive 
assessment was conducted regarding the duration, 
location, radiating nature, triggers, and relief factors 
associated with sciatic pain. In addition, thorough medical 
and neurological examinations were performed. 

Procedure  
Pain Severity Assessment: The intensity of pain was 

measured using a visual analog scale, where participants 
indicated their current level of pain on a scale that ranged 
from "no pain" to "unbearable pain." 

Spinal MRI Procedure: All patients underwent spinal 
MRI imaging while lying in a supine position. A 1.5 T MRI 
machine equipped with a 24-element body spine surface 
coil was used for the procedure. T1-weighted axial 
images and T2-weighted sagittal images were captured 
both before and after the administration of gadolinium 
diethyl enetriaminepenta-acetic acid (Gd-DTPA). The 
MRI findings from L1 to S1 were evaluated and 
interpreted by two experienced musculoskeletal 
radiologists. The classification system used to assess 
lumbar disc herniation on the MRI was the Michigan State 
University (MSU) Classification, which takes into account 
the size and location of the herniation based on a single 
measurement of the intra-facet line. Additionally, 
guidelines from the North American Spine Society, the 
American Society of Spine Radiology, and the American 

Society of Neuroradiology were followed for the 
classification of lumbar disc pathology. 
Correlation Analysis: A Pearson correlation coefficient 
was computed using SPSS 26.0 to investigate the 
potential association between the location or size of the 
herniated disc and  
the levels of pain and disability. 

 
Figure 1: (a) Grade 1 disc herniation with minimal 
impact on nerve compression, (b) MRI axial T2 

weighted image and (c) sagittal T1 shows L4-L5 
lumbar disc herniation. (d) MRI axial T2 weighted 
image and (e) sagittal T1 shows L4-L5 lumbar disc 
herniation. 
 
RESULTS  

This study aimed to explore the relationship between 
initial and subsequent MRI findings in predicting the 
progression of lower back pain (LBP) in patients with mild 
and severe disc prolapse (grade 1 and 3 disc herniation). 
The research involved 50 patients with an average age of 
33 ± 6.3 years. The participants had an average height of 
172.6 centimeters and an average weight of 78.1 
kilograms. In the follow-up evaluation, the mean VAS 
score was 6.9 ± 1.4 The correlation coefficient (r) between 
the initial and subsequent VAS scores was 0.07, with a p-
value of less than 0.8. 

The mean VAS score indicated the pain intensity in 
patients with disc herniation at the L4-L5 and L5-S1 levels 
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as 6.6 ± 1.3 and 7.5 ± 1.5, respectively. Patient 
distribution based on characteristics such as age, gender, 
body mass index, symptom duration, pain radiation, and 
disc herniation is presented in Table 1. Patients were 
divided into three groups based on the size and location 
of the herniated disc [Table 2]. 

Pain intensity (VAS) did not exhibit a relationship with 
patient age (r = 0.07; P = 0.90) or the duration of their 
lower back pain (r = 0.012; P = 0.80). There was no 
association between the degree of disc herniation and 
pain (r = 0.22; P = 0.01). 

This cross-sectional study employed Pearson's 
correlation coefficient to determine the relationship 
between disc herniation and its clinical manifestations, 
specifically pain and disability, in patients with LBP. A 
weak correlation was noted during the initial assessment 
between grade 1- and 3-disc herniation and both pain 
intensity at baseline and follow up (Table 3).  
Table 1: Distribution of the subjects with their 
characteristics. 

Characteristics Variables N = 50 n 
[(n/N) %] 

Age 20 – 29 years 18 [36] 

30 – 39 years 23 [46%] 

40 – 49 years 7 [14] 

50 – 59 years 2 [04] 

Gender Male 27 [54%] 

Female 23 [46%] 

Radiation of Pain 
into legs 

Yes 50 [100%] 

No 0 [0] 

Body Mass Index 
[BMI] 

Normal 35[70%] 

Overweight 15 [30%] 

Obese 0 [0.0%] 

Disc Herniation L4 – L5 31 [61%] 

L5 – S1 19 [39%] 

      * MSU – Michigan State University Classification. 
 
Table 2: Distribution of the patients based on their 
size and level of disc herniation. 

 

Characteristics Variables N = 50 

MSU [Grade – 1] A 26 

B 14 

AB 10 

Total 50 

 
 
 
 

 
Table 3: Correlation between pain, disability and level 
of disc prolapse. 

Parameters ‘r’ Value 
with p 
value 

Interpretation 

MSU – Grade 1 and 3 

Baseline Exam 

Pain & MSU grade 1 r = 0.11; P 
= 0.01 

Weak Correlation 

Pain & MSU grade 3 r = 0.04; P 
= 0.01 

Weak Correlation 

Follow up exam 

Pain & MSU grade 1 r = 0.27; P 
= 0.01 

Weak Correlation 

Pain & MSU grade 3 r = 0.14; P 
= 0.01 

Weak Correlation 

   
 

DISCUSSION 
In this study, it was found that MRI images from both 
current and future research do not show a significant 
correlation with the degree and location of lumbar disc 
herniation, along with pain levels. The studies 
investigating the connection between MRI findings of 
degeneration and lower back pain vary greatly in their 
design, participant demographics, follow-up time frames, 
and methods of pain evaluation, making direct 
comparisons with earlier research challenging. Further 
MRI results were observed in older individuals who had 
symptoms as well as in those who did not, which is 
consistent with earlier findings (Alshammari QT et al. 
2023, Boden SD et al. 1990, Alshammari et al. 2023). In 
our research, every participant indicated they felt 
discomfort extending into their legs, while Boden and 
colleagues discovered that issues such as disc herniation, 
spinal canal narrowing, disc deterioration, and bulging 
discs were detected in a notable number of asymptomatic 
people between the ages of 20 and 80 (Boden SD et al. 
1990). 
In research examining youthful and physically active 
persons presenting with symptomatic disc degeneration, 
increased instances of disc degeneration, Modic change, 
and disc herniation were noted. Nevertheless, no 
relationships were discovered. The difference in results 
may stem from several elements, such as the structure of 
the research, characteristics of the sample, and the 
criteria used to define low back discomfort. Earlier 
longitudinal research with small sample groups and 
participants experiencing ongoing pain could not 
determine a meaningful connection between particular 
MRI results and low back pain over the course of the 
follow-up (Boos et al. 2000, Borenstein et al. 2001, 
McNee et al. 2011, Suri et al. 2014, Udby et al. 2021, 
Simo et al. 2020). 
One investigation involving adults who are not currently 
experiencing low back pain indicated that there is a 
connection between spondylolisthesis and disc 
degeneration and a heightened likelihood of developing 
future low back pain incidents. Additionally, Borenstein 
and colleagues identified that conditions such as disc 
herniation, narrowing of the spinal canal, bulging discs, 
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and disc degeneration are correlated with the emergence 
of low back pain in those who had no prior history of pain 
(Borenstein et al. 2001). Our results align with earlier 
studies indicating that there is no link between MRI results 
and lower back pain (LBP). There have been few 
investigations into the association between MRI 
observations and subsequent pain, with only a small 
number looking at the link between the quantity of MRI 
findings and later occurrences of LBP. Research 
conducted by Hancock et al. (Hancock et al. 2017) 
revealed that patients presenting three or more MRI 
findings were more likely to suffer from recurrent LBP than 
those who did not report any initial pain. On the other 
hand, McNee et al. found no correlation between the 
amount of MRI findings and lumbar pain after a span of 
18 months in patients who had a history of lumbar spine 
problems (McNee P et al. 2011).  

CONCLUSIONS 
MRI examinations in current and future research do 

not show a statistically significant correlation with the 
severity and location of lumbar disc herniation and 
discomfort. The findings from MRI concerning 
degeneration and lower back pain vary greatly regarding 
their composition, origin of the samples, length of follow-
up, and evaluation of pain, which makes it challenging to 
directly relate them to earlier studies. 
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