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ABSTRACT

Objective: To determine the association of low back pain in young adults with the spinal level most likely involved,
based on MRI findings of their lumbar spinal segment.

Methodology: This cross-sectional study was conducted on 120 adults aged 25 to 40 years with low back pain.
Lumbar spinal Magnetic Resonance Imaging (MRI) of these subjects was collected from Capital Diagnostic Center,
Islamabad. Patients with any trauma, spinal surgery or fracture, active malignancy, metabolic bone disease,
rheumatoid arthritis or pregnancy were excluded from the study. Disc and non-disc related parameters were
evaluated from L1- L5 spinal levels. Further, gender-based differences in magnetic resonance imaging findings were
also assessed.

Results: All the adults with low back pain showed some degree of disc degeneration on Pfirrmann grading system.
The disc related MRI findings were more prevalent at lower lumbar spine levels L4-5 & L5-5S1. No significant difference
in spinal level was found between males and females upon comparison. However, it was revealed that males mostly
had asymmetrical disc bulge (p = 0.03), while females predominantly exhibited facet joint involvement (p = 0.005).
Conclusion: In young adults with low back pain, lower lumbar spinal levels were predominantly involved. Disc
degeneration was commonly observed in these lower lumbar spinal levels, with no apparent gender difference.
However, other underlying factors contributing to low back pain may vary between males and females.
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body height changes have been observed.?
Degenerative diseases that include wear and tear of

Introduction
Low back pain (LBP) being very common, has a
significant economic toll on health care system. Any

intervertebral discs have been mostly associated

. . 4 .
pain within the area starting from ribcage to gluteal with low back pain.” It has been estimated that

folds is labeled as LBP. LBP is known to affect 70-85%
of populace at some point in their lives.! The source

almost 3.63% of the world population is affected by
low back pain which is due to degenerative disease.’
Lumbar disc degeneration is considered as primary

of this pain can be axial lumbosacral, radicular or

referred.? In axial lumbosacral, many disc related disability throughout the world, especially in

factors like disc herniation, high intensity zone, disc industrialized countries.* The differentiation of disc

degeneration and non-disc related factors like thecal degeneration from other causes of low back pain is

sac changes, neural foramina stenosis, vertebral totally dependent on diagnostic tools such as

computed tomography (CT) and magnetic resonance
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imaging (MRI) that help to clarify the anatomy of
lumbar region.b Globally, many population-based
studies have been conducted to determine an
association of LBP with MRI spine related changes,
but results are controversial. The majority of
research conducted in Pakistan focused on the age
related and professional based causes of LBP.”® A
study conducted in Pakistan reported disc
desiccation as the most common MRI finding in
patients with LBP, aged 20-75 years.? The data on
causes of LBP in adults with no history of trauma is
scarce and need to be investigated. Therefore, this
study was conducted to determine the frequency

and MRI patterns of LBP in Islamabad.

Methodology

In this cross-sectional study, demographics, history
of LBP and MRI of 120 young adults with low back
pain in the age range of 25-40 years were collected
from Capital Diagnostic Center, Islamabad from
March — June 2023 after ethical approval [Ref
CDC#0000780/29/11/2022]. The with
history of any trauma, back surgery, spine fracture,

adults

active malignancy, metabolic bone disease,
rheumatoid arthritis, pregnancy, patients having
normal MRI were excluded from this study. Lumbar
MRI was done using Hitachi 0.3 Tesla open MRI.5-
Multiplanar and multi sequential images were
taken. MRI of the subjects was studied for disc
related findings (Disc bulge, disc degeneration
score, protrusion, reduced disc height and annular
fissure) and non-disc related MRI findings (nerve
root compression, thickness of Ligamentum
flavum, facet joint involvement). Lumbar Disc
degeneration grading was done using Pfirrmann
grading system. T2 W sagittal sections of MRI were
visualized to assess and grade the intervertebral
disc from Grade | — V for any change in signal
intensity and disc height ¥°. Data analysis was done
using Statistical Package for Social Sciences (IBM

SPSS version 23).

For quantitative parameters, mean and standard
deviation was calculated and percentages and
calculated for

frequencies qualitative

parameters. The gender- based difference of MRI

were

findings and comparison with low back pain was
assessed by logistic regression analysis. P-value less
than 0.05 was considered statistically significant.

Results
Out of total 120 patients who came with low back
pain without any history of trauma, 72 (60%) were
male and 48 (40%) were females. The duration of

low back pain ranged from minimum 2 weeks to
maximum 16 weeks with a median duration of 6
weeks. 73 (60.8%) adults gave history of continuous
back pain and 82 (68.3%) were having pain
aggravation on walking (Table I).

Figure 1: T2 Weighted images of MRI in transverse

section showing A) Diffuse disc bulge B)

Asymmetrical disc bulge C) Protrusion

Table 11l shows the disc and non-disc related MRI
findings at all lumbar spinal levels.
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Table 1: Demographic and clinical profile of patients
with low back pain
Parameters Total
subjects
(n=120)
Mean + SD
Age 35.5+3.55
n (%)
Gender Male 72 (60)
Female 48 (40)
Low back pain Continuous 73 (61)
Intermittent 47 (39)
Aggravation of | Walking 82 (68.3)
pain on Prolonged 15 (12.5)
standing
Lifting some | 30(25)
object
Prolonged sitting | 28 (23.3)
Bending to one | 22(18.3)
side

Significant MRI findings were at lower lumbar level
(L4-5 & L5-S1). The frequency of disc related factors
was higher than non-disc related ones. Disc related

changes were seen at all lumbar spine levels.

Figure 2: Sagittal view of T2 weighted MRI showing
different grades of disc degeneration A) Grade 3 at
L5-S1 spinal level B) Grade 3 at L5- S1 with spinal
stenosis C) Grade 4

Pfirrmann grading showed that 78 patients (65%)
had grade 2 disc degeneration, which is more
prevalent at L4-5 spinal level. Almost 78 (65%)
adults had symmetrical disc bulge with 41 (52.5%)
at L5-S1 level (Figure 1 & 2).

The non-disc findings were only seen at lower
lumbar levels and mostly were having Ligamentum
flavum thickness. MRI changes were higher in
males as compared to females except facet joint
involvement. Using a logistic regression analysis, it
was found that females had 6.767 times more
likelihood of facet joint involvement as compared
to males which was statistically significant (P
=0.005). MRI findings of asymmetrical disc bulge
were significantly associated with males (P =0.037)
(Table II).

Table II: Gender based difference in MRI findings

Odds | CI P-
MRI findings | Male | Female
ratio | (95%) | value
Asymmetrical | 20 4 0.08-
0.272 0.037*
disc bulge (83.3) | (16.7) .923
Symmetrical 50 28 0.264-
0.655 0.362
disc bulge (64.1) | (35.9) 1.62
20 12 0.359-
Protrusion 0.922 0.86
(62.5) | (37.5) 2.37
Reduced disc 0.214-
6 (60) | 4 (40) 0.947 0.94
height 4.19
Annular 14 7 0.148-
0.501 0.26
fissure (66.7) | (33.3) 1.70
Nerve root 0.077-
6(75) | 2(25) 0.497 0.46
compression 3.22
Ligamentum
27 0.225-
flavum 10(27) | 0.570 0.23
(73) 1.44
thickness
Facet joint 4 13 1.79-
6.767 0.005*
involvement (23.5) | (76.5) 25.57
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Table llI: Frequencies and percentages of disc and non-disc related MRI findings at all spinal levels
Lumbar spinal levels
Parameters T°t;' 112 123 13-4 L4-5 L5-S1
n (%) n (%) n (%) n (%) n (%) n (%)

Disc related MRI findings

Asymmetrical 20 (16.6) 1(5) - 1(5) 7 (35) 11 (55)
Disc bulge

Symmetrical 78 (65) - - 3(3.8) 25(32) 41 (52.5)
Disc degener- | Grade 1 13 (11) - - - 5(38.4) 8(61.5)
ation score Grade 2 78 (65) 2(2.5) 5 (6.4) 11(14.1) | 45(57.6) | 15(19.2)

Grade 3 22 (18.3) - 2(9) 5(22.7) 10 (45.4) 5(22.7)

Grade 4 7 (5.8) - 1(14.2) | 1(14.2) 2 (28.5) 3(42.8)
Protrusion 32 (26.6) - - - 19 (63.3) 13 (43.3)
Reduced disc height 10 (8.3) - - - - 10 (100)
Annular fissure 21 (17.5) - 1(4.7) 1(4.7) 7 (33.3) 8(38)
Non-Disc related MRI findings
Nerve root compression 8 (6.6) - - - 6 (75) 2 (25)
Thickness of Ligamentum flavum 37 (30) - - - 27 (73) 10 (27)
Facet joint involvement 17 (14.1) - - - 15 (76.4) 4 (23.5)

Discussion genes (including ZBTB16, MSH2, HEBP2 and ADAMS)

In this study, the most promising finding was the
presence of reduced disc signals mostly reported at
lower lumbar spinal levels representing disc
the

Asymmetrical disc bulge was mostly present at

degeneration grade 2 in all subjects.
lower lumbar spinal levels. Disc related factors were
more responsible for disc degeneration than non-
disc related factors. Another study has described
similar findings about involvement of neural-
immune mechanism in protrusion and disc bulging.!
The current study revealed that degeneration
involved all the lumbar spine levels. The probable
reason was explained by another study which
showed that degeneration which starts in one joint
might affect other joints of the same intervertebral

|12

level.'” There are multiple factors including immune

that might have a role in affecting multiple levels of
lumbar spine in degeneration. These genes alter the
immune pathway and myeloid cells leading to disc
degeneration and spondylosis.’®* Reduced disc
height and symmetrical disc bulge was present
mostly at L4-L5 level and most of the patients were
classified as grade 2 Pfirrmann. These results
coincide with the study done in Poland by Pekala et
al where maximum cadavers showed grade 2
Grade 2

intervertebral disc degeneration indicates that it is

intervertebral disc degeneration.!
moderate in severity with preserved disc height.?”
The upper levels of lumbar spine L1-2, L2-3 and L3-4
only showed reduced disc signals and were totally
spared from non-disc related MRI findings. Non disc
findings were only observed at lower lumbar level.

These findings were in accordance with Sudhir et al.,
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who reported that higher Pfirrmann grades increase
ligamentum flavum hypertrophy, resulting in
decreased disc height. Various inflammatory factors
might contribute in increasing the thickness of
ligamentum flavum e.g IL-1. These interlukins cause
nerve excitation and might be involved in the
degradation of collagen fibers, leading to fibrosis.®

The collection of MRI data from a single center and
the small sample size are major limitations of this
population-
based study may help to exclude other diseases and

study. However, this single-center,

causes of degenerative disease, thereby guiding
surgeons in early treatment of low back pain in
young adults.

Conclusion
This study concluded that while all

patients
exhibited disc degeneration, the most commonly
affected level was L4-L5 with grade 2 Pfirrmann
classification. Disc-related MRI findings were more
than
changes. The contributing factors to low back pain

prevalent non-disc-related degenerative

differ between males and females.
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