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Abstract

Background: Lumbar disc protrusion is a common cause of lower back pain
and may lead to nerve root compression, spinal canal stenosis, and radiating
pain. Magnetic resonance imaging (MRI) is an important diagnostic tool for
identifying disc abnormalities and evaluating their relationship with clinical
symptoms. Howewver, MRI findings do not always correspond to the severity of
patients' symptoms.

Objective: To assess the correlation between clinical features and MRI
findings in patients with lumbar disc protrusion.

Materials and Methods: A cross-sectional analytical study was conducted
at Madina Teaching Hospital, Faisalabad, over a period of four months. A
total of 60 patients aged 17-70 years were included through convenient
sampling. Both male and female patients were enrolled. Clinical information
was collected through patient history, while MRI examinations were
performed using a Siemens 1.5 Tesla scanner. Data were analyzed using SPSS
version 26. Pearson correlation was applied to assess the relationship between
clinical and MRI findings.

Results: Among 60 patients, 32 (53.33%) were male and 28 (46.67%)
were female. The mean age was 41.08 + 14.12 years. Pain was present in
53 (88.33%) patients, with lower back pain being the most common
complaint (79.25%). The most frequently affected disc level was L5-S1
(46.67%), followed by L4-L5 (35%). Nerve root compression was observed in
65% of patients, while spinal canal stenosis was present in 30%. A weak
positive correlation was found between clinical and MRI features (r = 0.144,
p =0.271), which was not statistically significant.

Conclusion: MRI is valuable for identifying lumbar disc protrusion and
associated structural changes. However, MRI findings should be interpreted
alongside clinical symptoms and examination findings.

INTRODUCTION

Low back pain is one of the most common
disorders worldwide, with a lifetime prevalence of
70-85% [1]. It is most frequent between the ages
of 30 and 50, and men are affected about twice as

often as women. Symptomatic lumbar disc
herniation is less common, at roughly 1-3% in
Finland and Italy depending on age and sex. In
adults aged 25-55, about 95% of herniations
occur at L4/5 and L5/S1, while herniation above
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these levels is more typical after age 55 [2].
Globally, an estimated 266 million people (3.63%)
are affected each year by degenerative
spondylolisthesis or disc-related low back pain,
with the highest incidence in Europe (5.7%) and
the lowest in Africa (2.4%). Low- and middle-
income countries carry about four times as many
cases as high-income countries [3]. The burden on
health systems is large. In the UK, about 4% of
people take time off work because of low back
pain, which accounts for around 90 million lost
working days and 8-12 million general

practitioner visits a year [4]. In Germany, point
prevalence is about 30-40% [5].

Disc herniation is classified by shape. In a
protrusion, the distance between the edges of the
herniated material is smaller than the distance at
its base. In an extrusion, it is larger, and the defect
usually involves a tear in the annulus fibrosus, so
the material is typically not contained [6]. The
nerve roots and spinal cord run through the
vertebral canal, and each cord segment supplies a
dermatome, so a protrusion that narrows the canal
or neural foramen can produce pain, sensory
change or weakness in a predictable distribution

(7,8].

The intervertebral disc depends on its extracellular
matrix for its mechanical function. With age, the
boundary between annulus and nucleus blurs, the
nucleus becomes more fibrous and less gel-like,
and the annular lamellae become irregular. Clefts
form, cells proliferate and die, and nerves and
blood vessels grow into the disc. Changes of this
kind appear even in young people, which makes it
hard to separate normal ageing from pathology [9].
The cause of herniation is also debated.
Traditionally it is attributed to annular rupture
with extrusion of the nucleus pulposus and
irritation of nerve fibres, but Rajasekaran et al.
suggested that failure at the endplate junction is a
more common mechanism [11]. Inflaimmation
adds a further complication. It is linked to pain,
yet it also appears to drive the spontaneous
regression of herniated discs [10].

MRI is the standard imaging method for disc
disease. It uses no ionising radiation, produces
multiplanar images with high soft-tissue contrast,
and localises changes in individual discs precisely.
Tl-weighted, T2-weighted and proton density
sequences emphasise different tissue properties,
which allows variations in disc shape and
hydration to be detected (Table 1) [13-15].
Lumbar MRI is clearly indicated when neoplastic
or infectious disease is suspected or when
neurological impairment is present. Its use in
uncomplicated low back pain is more
controversial. The technique detects bulging and
herniated discs and distortion of the thecal sac or
nerve roots very well, but the diagnostic accuracy
of most anatomical findings for explaining back
pain symptoms is low or unknown [13].

This limitation matters in practice. Herniated
discs appear on imaging in 30-40% of people with
no symptoms [12], so a positive scan does not by
itself explain a patient's pain. For that reason MRI
findings have to be read alongside the history and
clinical examination. Whether the features seen
on MRI, such as the level of the protrusion, its size
and its effect on neighbouring structures, actually
track with patients' symptoms remains uncertain,
and local data are limited.

This study therefore examined the correlation
between clinical features and MRI findings in
patients with lumbar disc protrusion at Madina
Teaching Hospital, Faisalabad.

Materials and Methods

We carried out a cross-sectional analytical study at
Madina Teaching Hospital, Faisalabad, over four
months. Sixty patients with lumbar spine pain
were recruited by convenience sampling. Men and
women were both eligible, as were patients with
traumatic or non-traumatic lumbar spine
pathology. We excluded patients who could not
have an MRI, for example because of metallic
implants, surgical clips or metallic rods, as well as
those who were claustrophobic or uncooperative.
The hospital ethical committee gave permission
for the study. After a relevant history was taken
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from each patient, a lumbar spine MRI was
performed, and senior radiologists reported the
scans. All data were recorded on a predesigned

proforma.

All examinations used a Siemens 1.5 Tesla scanner
with a slice thickness under 3 mm. The protocol
comprised sagittal STIR, sagittal Tl-weighted,
sagittal T2-weighted, axial T1-weighted and axial
T2-weighted sequences. Data were entered in

Microsoft Excel 2010 and analysed in SPSS

version 26. We used Pearson correlation to test the
relationship between clinical and MRI feature

Results

This was a cross-sectional analytical study on 60
patients. In this study both the symptomatic and
asymptomatic patients were taken. The mean age
of patients was 41 years. Among these 60 patients
32 (53.33%) patients were male and 28 (46.67%)
were females. 53 (88.33%) patients
presenting with pain and 7 (11.67%) were having
no pain. All the patients were diagnosed with disc

were

protrusion at different levels of their vertebrae.

Table 1: Demographic data and frequency of the patients based on the Clinical and MRI features

Variables Count Column % N
Demographic | Age 17 to 30 15 25% 60
Data 31to0 40 16 26.67%
41 to 50 9 15%
51 to 60 14 23.33%
61 to 70 6 10%
Gender Male 32 53.33% 60
Female 28 46.67%
Clinical Pain Present 53 88.33% 60
Features Absent 7 11.67%
Location of pain Upper back 5 9.43% 53
Lower Back 42 79.25%
Pain in legs 6 11.32%
Radiation of pain Radiating 40 75.47% 53
Non-Radiating | 13 24.53%
MRI Features | Location of | L2-L3 vertebrae | 2 3.33% 60
protrusion L3-L4 2 3.33%
vertebrae
L4-L5 vertebrae | 21 35%
L5-S1 vertebrae | 28 46.67%
Size of Protrusion | 1to 2 33 55% 60
(mm) 2t03 27 45%
Relationship to | Spinal  Canal | 18 30% 60
adjacent organs Stenosis
Nerve Root | 39 65%
Compression
Compression 3 5%
on Thecal Sac
Table 1 represents demographic data and MRI features. It is clear from the above mentioned

frequency of the patients based on the clinical and

data that 15 (25%) patients were in age group (17
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to 30), 16 (26.67%) patients in age group (31 to
40), 9 (15%) patients in age group (41 to 50), 14
(23.33%) patients in age group (51 to 60) and 6
(10%) in age group (61 to 70). Out of 60, 32
(53.33%) patients were males and 28 (46.67%)
were females. Clinical features shows that pain is
present in 53 (88.33%) patients and absent in only
7 (11.67%) patients. Out of these 53 patients who
were presenting with pain, 5 (9.43%) patients were
presenting pain in upper back, majority of patients
42 (79.25%) were having pain in lower back and 6
(11.32%) patients were having pain in legs. In bulk
of the patients 40 (75.47%) pain was radiating and
in only 13 (24.53%) patients pain was non-

radiating. MRI features shows that most of the
patients 28 (46.67%) were showing disc
protrusion at the level of L5-S1 vertebrae, 21
(35%) were at level of L4-L5 vertebrae, 2 (3.33%)
were at level of L3-L4 vertebrae and 2 (3.33%) at
L2-L3 vertebrae. Size of protrusion shows 33
(55%) protrusions were in between Imm to 2mm
and 27 (45%) were in between in 2mm to 3mm.
Spinal canal stenosis was present in 18 (30%)
patients, nerve root compression in 39 (65%)
patients and compression on thecal sac in 3 (5%)
patients.

Figure 1 shows the pie chart representing the
frequency of male and female patients in study.

Gender

Figure 1: Frequency of patient gender representing by pie chart

Table 2: Descriptive analysis

N Minimum Maximum Mean Std. Deviation
Age of patient 60 17.00 70.00 41.0833 14.1244
Size of Protrusion | 60 1.1 2.8 1.9367 0.4755
(mm)
Valid N (listwise) 60

The table 2 shows the descriptive statistics of 60
patients in which minimum age is 17 and
maximum age is 70 with mean and standard
deviation as 41.0833 and 14.1244 respectively.
The size of the protrusion on MRI has standard
deviation of 0.4755, mean of 1.9367, minimum
size of 1.1 and maximum size of tumor as 2.8.

Figure 2 shows bar graph representing frequency
of 60 patients in different age groups. 15 (25%)
patients were in age group (17 to 30), 16 (26.67%)
patients in age group (31 to 40), 9 (15%) patients
in age group (41 to 50), 14 (23.33%) patients in
age group (51 to 60) and 6 (10%) in age group (61
to 70). Out of 60, 32 (53.33%) patients were males
and 28 (46.67%) were females.

https://ijournalar.com

| Batool et al., 2026 |

Page 852



INTERNATIONAL JOURNAL OF ADVANCED RESEARCH
International Peer-Reviewed Research Journal

ISSN (Online): 3106-7980 | ISSN (Print): 3106-7972

Volume 3 ¢ Issue 7 * November 2026

18
16

14 -
12
10 ~
. I M Seriesl

17to30 31to40 41to50 51to 60 61to 70

o N M OO

Figure 2: Frequency of patient age representing by bar graph

Figure 3 shows pie chart representing frequency of upper back, majority of patients 42 (79.25%) were
53 patients with respect to location of pain. Out having pain in lower back and 6 (11.32%) patients
of these 53 patients who were presenting with were having pain in legs.

pain, 5 (9.43%) patients were presenting pain in

m Upper back
W Lower Back

M Pain in legs

Figure 3: Frequency of location of Pain representing by pie chart

Table 3: Correlation between clinical features and MRI features

Clinical Features MRI Features
Clinical Pearson Correlation 1 144
Features Sig. (2-tailed) 271
N 60 60
MRI Pearson Correlation 144 1
Features Sig. (2-tailed) 271
N 60 60
The correlation matrix shows positive correlation causing compressions on adjacent structures like
between the clinical features and MRI features. nerve roots are more likely to cause clinical sign
The results show that the protrusion which and symptoms and in our data, almost all the
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protrusions were causing impressions on the
adjacent structures.

Figure 4 shows bar graph representing multiple
locations of disc protrusion on MRI in 60 patients.
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Figure 4: Frequency of location of disc Protrusion representing by bar graph

Figure 5 shows bar graph representing relationship
of disc protrusion to adjacent structures of on
MRI in 60 patients. Spinal canal stenosis was

present in 18 (30%) patients, nerve root
compression in 39 (65%) patients and
compression on thecal sac in 3 (5%) patients.
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Discussion

This was a cross-sectional analytical study on 60
patients. Both the symptomatic and asymptomatic
patients were taken. The mean age of patients was
41 years. Among these 60 patients 32 (53.33%)
patients were male and 28 (46.67%) were females.
53 (88.33%) patients were presenting with pain
and 7 (11.67%) were having no pain. All the
patients were diagnosed with disc protrusion at
different levels of their vertebrae.

MRI features shows that most of the patients 28
(46.67%) were showing disc protrusion at the level

of L5-S1 vertebrae, 21 (35%) were at level of L4-L5
vertebrae, 2 (3.33%) were at level of L3-L4
vertebrae and 2 (3.33%) at L2-L3 vertebrae. Spinal
canal stenosis was present in 18 (30%) patients,
nerve root compression in 39 (65%) patients and
compression on thecal sac in 3 (5%) patients.

The correlation matrix shows positive correlation
between the clinical features and MRI features.
The results show that the protrusion which
causing compressions on adjacent structures like
nerve roots are more likely to cause clinical sign
and symptoms and in our data, almost all the
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protrusions were causing impressions on the
adjacent structures. However, the nature of the
impression caused by protrusion is different as
spinal stenosis, nerve root compression and thecal
sac compression.

The results of our study, matched with the results
of Bajpai et al', who concluded that there is a
significant correlation between clinical and MRI
findings. Same results were shown by Alexander
Baker’ in a prospective study. There are more
researches which coincides with our findings like
Boos et al’, Kerr et al*, Masui et al’ and Broetz et
al’.

Another study was found by Yousif et al’, they
found strong correlation between abnormal
clinical findings and abnormal MRI finding as
similar to our study. Moreover, in their study
nerve room compression was found in 66% of
patients which is almost equal to our findings as
in our study there were 65% patients with nerve
room compression.

Szypryt et al®, found all the patients with abnormal
MRI findings as disc protrusion. This also
coincides with our study as all the patients in our
study were diagnosed with disc protrusion on
MRI. In addition the difference is both studies is
the sample size, they included data from a large
sample size and we used a smaller sample size of 60
patients.

Another study was proposed by Janardhana et al’
who concluded that the centrolateral ectrusion or
protrusion has significant correlation with the
clinical findings but disc bulge and protrusion that
are central do not correlate well with the sign and
symptoms. In our study same phenomenon occurs
as neural foramen compromise can cause sign and
symptoms in patients. Moreover, disc protrusion
level or location is also an important factor for
production of clinical sign and symptoms.
Panezai et al' found in their study that almost half
of the symptomatic patients having lumber spinal
stenosis and they found that this is the main
reason of problems in aged persons as in our study
we also find most of our patients with symptoms,
disc protrusion causing spinal stenosis. Thus, they
have relationship with each other to some extent.
However, there is a difference in patient age that

this study included patients more than 50 years of
age and their results are according to that and our
study included younger patients also.

Conclusion

The present study concludes that there is a positive
but statistically non-significant  correlation
between the clinical features and MRI findings of
lumbar disc protrusion (Pearson correlation
coefficient = 0.144, p = 0.271). The findings
indicate that lumbar disc protrusion is commonly
associated with clinical symptoms, particularly low
back pain and radiating pain. The most frequently
involved level was L5-S1 (46.67%), followed by L4-
L5 (35%). Nerve root compression was the most
common MRI finding, observed in 65% of
patients, followed by spinal canal stenosis (30%)
and thecal sac compression (5%). The majority of
patients (88.33%) presented with pain, with lower
back pain being the most frequently reported
symptom (79.25%). These findings suggest that
MRI plays an important role in identifying the
location, size, and associated neural effects of disc
protrusion. However, MRI findings should always
be interpreted in conjunction with clinical history
and physical examination to establish an accurate
diagnosis and guide appropriate treatment.

Limitations of the Study

This study had several limitations. Firstly, the
sample size was relatively small, consisting of only
60 patients, which may limit the generalizability of
the findings to the wider population. Secondly,
the study was conducted at a single hospital,
Madina Teaching Hospital, Faisalabad, which may
not represent patients from other healthcare
settings. Thirdly, convenient sampling was used,
which may have introduced selection bias. The
study was conducted over a short duration of four
months, limiting the ability to assess long-term
clinical outcomes. Furthermore, the correlation
analysis was limited by the available clinical and
MRI variables, and detailed information regarding
neurological examination, severity of pain,
duration of symptoms, and functional disability
was not included. The presence of disc protrusion
in all participants also limited the comparison
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between patients with and without disc
protrusion. Therefore, the results should be
interpreted with caution.

Recommendations

Based on the findings of this study, it is
recommended that MRI of the lumbar spine
should be considered an important diagnostic tool
in patients with suspected lumbar disc protrusion,
particularly those presenting with persistent low
back pain, radiating pain, or neurological
symptoms. MRI findings should be correlated
with clinical history and physical examination
rather than being considered independently, as
disc abnormalities may also be present in
asymptomatic individuals. Future studies should
include a larger sample size, multiple healthcare
centers, and random sampling techniques to
improve the reliability and generalizability of
results. Researchers should also investigate the
relationship between specific MRI characteristics,
such as the location, size, type, and severity of disc
protrusion, nerve root compression, and clinical
parameters, including pain intensity, neurological
deficits, and functional disability. Longitudinal
studies are also recommended to evaluate changes
in MRI findings and their relationship with
clinical improvement following conservative or
surgical treatment.

REFERENCES;

D'antoni AV, Croft AC. Prevalence of herniated
intervertebral discs of the cervical spine in
asymptomatic subjects using MRI scans: a
qualitative systematic review. Journal of
Whiplash & Related Disorders. 2006 Jan
1;5(1):5-13.

Fardon DF, Milette PC. Nomenclature and
classification of lumbar disc pathology:
recommendations of the combined task
forces of the North American Spine
Society, American Society of Spine
Radiology, and American Society of
Neuroradiology.  Spine. 2001  Mar
1;26(5):E93-113.

Ravindra VM, Senglaub SS, Rattani A, et al.
Degenerative Lumbar Spine Disease:
Estimating  Global Incidence and
Worldwide Volume. Global Spine Journal.
2018;8(8):784-794. Doi:
10.1177/2192568218770769

Gopalakrishnan N, Nadhamuni K, Karthikeyan T
(2015) Categorization of pathology
causing low back pain using magnetic
resonance imaging (MRI). ] Clin
Diagnostic Res 9(1): TC17-20.

Kim SJ, Lee TH, Lim SM. Prevalence of disc
degeneration in asymptomatic korean
subjects. Part 1: lumbar spine. Journal of
Korean Neurosurgical Society. 2013 Jan
31;53 (1):31-8.

Lumbar disc nomenclature: version 2.0.
Recommendations of the combined task
forces of the North American Spine
Society, the American Society of Spine
Radiology and the American Society of
Neuroradiology by David F. Fardon, MD,
Alan L. Williams, MD, Edward ]J.
Dohring, MD, F. Reed Murtagh, MD,
Stephen L. Gabriel Rothman, MD,
Gordon K. Sze, MD.

Nachum  Dafny, Ph.D., Department  of
Neurobiology and Anatomy, The UT
Medical School at Houston ; Chapter 3:
Anatomy of the Spinal Cord.

Brown BM, Schwartz HR, Frank E, et al
Preoperative  evaluation of cervical
radiculopathy and myelopathy by surface-
coil MR imaging. AJNR Am ]
Neuroradiol 1988;9:859-66

Raj PP. Intervertebral disc: anatomy-physiology-
pathophysiology-treatment. Pain Practice.
2008 Jan;8(1):18-44.

Cunha C, Silva A], Pereira P, Vaz R, Gongalves
RM, Barbosa MA. The inflammatory
response in the regression of lumbar disc
herniation. Arthritis research & therapy.
2018 Dec;20:1-9.

https://ijournalar.com

| Batool et al., 2026 |

Page 856


https://doi.org/10.1177/2192568218770769
https://doi.org/10.7860/jcdr/2015/10951.5470
https://doi.org/10.7860/jcdr/2015/10951.5470
https://doi.org/10.7860/jcdr/2015/10951.5470
https://doi.org/10.7860/jcdr/2015/10951.5470
https://doi.org/10.7860/jcdr/2015/10951.5470
http://www.thespinejournalonline.com/article/S1529-9430(14)00409-4/fulltext
https://med.uth.edu/nba/faculty/nachum-dafny/
http://med.uth.edu/nba
http://med.uth.edu/nba
http://med.uth.tmc.edu/
http://med.uth.tmc.edu/

INTERNATIONAL JOURNAL OF ADVANCED RESEARCH

International Peer-Reviewed Research Journal

ISSN (Online): 3106-7980 | ISSN (Print): 3106-7972

Volume 3 * Issue 7 * November 2026

Rajasekaran S, Bajaj N, Tubaki V, Kanna R, Shetty
A. ISSLS Prize winner: The anatomy of
failure in lumbar disc herniation: an in
vivo, multimodal, prospective study of
181 subjects. Spine. 2013; 38(17):1491-
500.

Brinjikji W, Luetmer PH, Comstock B, Bresnahan
BW, Chen LE, Deyo RA, et al. Systematic
literature review of imaging features of
spinal degeneration in asymptomatic
populations. AJNR Am ] Neuroradiol.
2015;36(4):811-6  PubMed  PMID:
25430861. Pubmed Central PMCID:
4464791.

Beattie PF, Meyers SP. Magnetic resonance
imaging in low back pain: general
principles and clinical issues. Physical
therapy. 1998 Jul 1; 78(7):738-53.

Modic MT. Degenerative disorders of the spine.
In: Modic MT, Masaryk TJ, Ross ]S, eds.
Magnetic Resonance Imaging of the
Spine.  Chicago, 111:  Yearbook
Publishers; 198935-119.

Berquist TH, Morin RI... General technical
considerations in musculoskeletal MRI.
In: Berquist TH, ed. MRI of the
Musculoskeletal System. New York, NY:
Raven Press; 1990:53-73.

Yaszemski M], White A, Panjabi M. Biomechanics
of the spine. In: Fardon DF, Garfin SR,
editors. Orthopeadic knowledge update,
spine. 2nd edition. Rosemont (IL)7
AAQS; 2002. p. 15 - 23.

Yong-Hing K, Kirkaldy-Willis WH. The
pathophysiology of degenerative disease
of the lumbar spine. Orthop Clin N Am
1983; 14:491 - 504.

Buckwalter JA. Aging and degeneration of the
human intervertebral disc. Spine 1995;

20:1307 - 14.

Buckwalter JA, Moe VC, Boden SD, et al.
Intervertebral disk structure,
composition, and mechanical function.
In: Buckwalter JA, Einhorn TA, Simon
SR, editors. Orthopedic basic science.
2nd edition. Rosemont (IL)7 AAOS;
2000. p. 548 - 56.

Biyani A, Andersson GB. Low back pain:
pathophysiology and management. ] Am
Acad Orthop Surg 2004; 12:106 - 15.

Chung SA, Khan SN, Diwan AD. The molecular
basis of intervertebral disk degeneration.
Orthop Clin N Am 2003; 34:209 - 19.

Coppes MH, Marani E, Thomeer RT, et al.
Innervation of “painful” lumbar discs.
Spine 1997; 22:2342 - 9 [discussion:
2349 - 50].

Palmgren T, Gronblad M, Virri J, et al. An
immunohistochemical study of nerve
structures in the annulus fibrosus of
human normal lumbar intervertebral
discs. Spine 1999; 24:2075 - 9.

Miller JA, Schmatz C, Schultz AB. Lumbar disc
degeneration: correlation with age, sex,
and spine level in 600 autopsy specimens.
Spine 1988; 13:173 - 8.

Igarashi A, Kikuchi S, Konno S, et al
Inflammatory cytokines released from the
facet joint tissue in degenerative lumbar
spinal disorders. Spine 2004; 29: 2091 -
5.

Roh JS, Teng AL, Yoo JU, Davis ], Furey C,
Bohlman HH. Degenerative disorders of
the lumbar and cervical spine.
Orthopedic ~ Clinics. 2005  Jul 1;
36(3):255-62.

Spine 26 (6), 672-676, 2001

https://ijournalar.com

| Batool et al., 2026 |

Page 857



INTERNATIONAL JOURNAL OF ADVANCED RESEARCH
International Peer-Reviewed Research Journal

ISSN (Online): 3106-7980 | ISSN (Print): 3106-7972

Volume 3 ¢ Issue 7 * November 2026

Lurie JD, Doman DM, Spratt KF, Tosteson AN,
Weinstein  JN. Magnetic resonance

Takatalo J, Karppinen J, Niinimiki J, Taimela S,
Niyhi S, Jarvelin MR, Kyllonen E,

imaging interpretation in patients with
symptomatic  lumbar  spine  disc
herniations: comparison of clinician and
radiologist readings. Spine. 2009 Apr 4;
34(7):701.

Tervonen O. Prevalence of degenerative
imaging findings in lumbar magnetic
resonance imaging among young adults.

Spine. 2009 Jul 15; 34(16):1716-21.

https://ijournalar.com

| Batool et al., 2026 |

Page 858



