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ABSTRACT:
Introduction: Chronic low back pain (LBP) is a common cause of disability worldwide. Magnetic resonance
imaging (MRI) is an excellent non-invasive imaging modality for morphologic evaluation of the lumbar spine
in patients with chronic low back pain because of its high contrast resolution and lack of ionizing radiation. This
study was done to see the patterns of MRI changes in patients with chronic low back pain in a tertiary care center in
Western Nepal. Methods: This was a cross-sectional study conducted on patients presenting with chronic low back
pain. Eleven MRI parameters were noted and analyzed. Chi square test and Fisher’s Exact test were employed to see
the associations between the various MRI findings. Results: A total of 108 patients were evaluated during the study
period. MRI changes were noted in over 95% of the cases. Degenerative changes were the most common cause
of low back pain, disc bulge being the most common MRI finding. A significant association was found between
radiculopathy and decreased lumbar lordosis and vertebral endplate changes. Conclusion:MRI is an invaluable
tool in the evaluation of chronic LBP because of its high resolution and lack of ionizing radiation. Significant MRI
findings are noted in most of the cases of chronic LBP, degenerative changes being the most common and ranging
from congenital to malignant lesions.
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INTRODUCTION:
Low Back Pain (LBP) is defined as the pain
below the costal margin and above the inferior
gluteal fold, with or without radiculopathy, and is
called chronic if persists for three months or more.
[1] Globally, LBP ranks the highest in terms of
disability and sixth in terms of overall burden with
point prevalence of 9.4%.[2]In Nepal, the overall
prevalence of LBP is 57.1% and that of chronic
LBP is 16.4%.[1] The differential diagnoses of LBP
include mechanical LBP (most common, 97%), nonmechanical LBP (1%) and visceral disease (2%). Of
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the mechanical LBP, about 70% includes sprain and
strain and 10% includes degenerative changes.[3]
Magnetic resonance imaging (MRI) is an excellent
non-invasive imaging modality for morphologic
evaluation of lumbar spine because of its high
contrast resolution and lack of ionizing radiation.
[4,5] It is a routinely prescribed investigation for
chronic LBP worldwide and in Nepal likewise. A
number of spine changes including vertebral, disc
and paravertebral changes have been found to be
associated with chronic LBP and are best depicted
in MRI.
However, very few studies on MRI findings of
chronic LBP have been published based on Nepalese
population. This study was therefore undertaken
to study the patterns of lumbar MRI changes in
Nepalese population attending Lumbini Medical
College and Teaching Hospital (LMCTH), Palpa
with chronic LBP.
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METHODS:
This was a cross-sectional study based on
convenience sampling, comprising of patients
attending LMCTH, Palpa with complaint of LBP for
at least three months.The sample size was calculated
taking into consideration the prevalence of chronic
LBP of 16.4% in Nepal with a 10% margin of error,
which totaled to a minimum of 53 cases. The study,
after being approved by the Institutional Review
Committee (IRC-LMC),was carried out over a
period of 12 months from September 2016 to August
2017 comprising a total of 108 cases.
Only the patients with LBP for at least
three months and referred to the department of
Radiodiagnosis for MRI lumbo-sacral (LS) spine
were enrolled, after informed consent. Patients with
general contraindications to MRI such as presence
of prosthetic heart valves, metallic clips and
implants, claustrophobia and those with past history
of surgical procedures in the spine were excluded
from the study.
The MRI studies were done in the Department
of Radiodiagnosis, LMCTH using a 0.35 Tesla
Siemens MagnatomTM MRI Scanner by a qualified
technician. Axial, coronal and sagittal images in
T1 weighted, T2 weighted and Short T1 Inversion
Recovery (STIR) sequences were routinely done
with gadolinium-enhanced study whenever deemed
necessary.
The data recorded for analysis included
demographics, clinical findings and MRI findings.
The clinical findings included the duration and
presence or absence of radiculopathy. MRI findings
primarily included a total of 11 variables, viz. LS
angle, lumbar lordosis, intervertebral disc (IVD)
signal, disc size, disc bulge, disc herniation, annular
tear, vertebral endplate changes, vertebral foraminal
narrowing, spinal canal narrowing and ligamentum
flavum thickness. Other lesions such as neoplastic,
congenital, traumatic and infective lesions were
recorded when present. Apart from the altered
LS angle and lumbar lordosis, rest of the findings
represent the degenerative changes.[6] LS angle >45
degrees was considered as increased.[7] Lumbar
lordosis was calculated as per the modified Cobb’s
angle and considering the superior endplates of
L1 and S1 vertebrae.[8] Loss of IVD signal was
considered when the T2 signal intensity of the disc
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was lost. Endplate changes were categorized as per
Modic changes.[9] The displacement of disc tissue
beyond the edges of ring apophysis was defined
as the herniation if it was <50% and termed as
bulge if >50%. Disc herniation was further divided
as protrusion, extrusion and sequestration. The
herniated disc was labelled as protrusion if the width
of the base was larger than the largest diameter of
the disc material beyond the normal margin and it
was labelled as extrusion otherwise. If the extruded
part of the disc lost the continuity with the parent
disc, it was then called as sequestration. Spinal canal
diameter of at least 13 mm was considered normal.
The data were entered to excel spreadsheet
and analyzed using Statistical Package for Social
Sciences (SPSSTM) version 16. The descriptive
results were presented in terms of mean, standard
deviation, frequency and percentage. Chi square
test and Fisher’s Exact test were employed for the
analysis of categorical data. p value of less than 0.05
was considered statistically significant.
RESULTS:
Altogether 142 patients underwent MRI
LS spine during the study period, out of which 34
were excluded because the duration of LBP was less
than three months. Thus a total of 108 patients with
chronic LBP were included. The age of the patients
ranged from 12 to 82 years with a mean age (±SD) of
44.5 years (±16.3). A total of 56 (51.9%) males and
52 (48.1%) females constituted the study population.
Radiculopathy was present in 52 (48.1%) patients.
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Fig. 1. Spectrum of spinal pathologies in MRI findings of patients
with chronic LBP

The most common pathology was degenerative
changes (83.3%) followed by neoplastic lesions
(6.5%) and congenital conditions (4.6%) (Fig 1).
Some of the patients had more than one spinal
jlmc.edu.np
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Table 1. MRI findings of LS spine in the study population (n=108)
MRI findings

No. of cases

Percentage

Disc signal change

90

83.3

Disc bulge

84

77.8

Foraminal narrowing

83

76.9

Loss of lumbar lordosis

55

50.9

Spinal canal narrowing
Disc herniation (n=42)

53

49.1

Protrusion

27

25

Extrusion

13

12

Sequestration
Decreased disc size

2

1.9

38

35.2

Increased L-S angle

25

23.1

Annular tear

23

21.3

Thickened ligamentum flavum

18

16.7

Endplate change

17

15.7

pathology.
The most common MRI finding was disc
signal change (83.3%) followed by disc bulge
(77.8%) and foraminal narrowing (76.9%)(Table 1).
In this study, disc protrusion was the most
common type of disc herniation (Table 1). Out
Table 2. Associations between radiculopathy and MRI findings
Variable

MRI finding
Loss of lumbar
lordosis
Endplate changes

Radiculopathy

Foraminal
narrowing
Spinal canal
narrowing

Statistics
X (df=1, N=108)
=6.306, p=0.012
X2 (df=1, N=108)
=6.518, p=0.038
X2 (df=1, N=108)
=17.026, p<0.001
X2 (df=1, N=108)
=4.459, p=0.035
2

of these, postero-lateral herniation was the most
common and foraminal was the least common.
Table 3. Associations between ligamentum flavum thickening
and MRI findings
Variable
Ligamentum
flavum
thickening

MRI finding

Statistics

Foraminal
narrowing
Spinal canal
narrowing

X (df=1, N=108)
=4.631,p=0.031

Decreased disc size

* Fisher's Exact test.

p=0.011*
2

X2 (df=1, N=108)
=6.366,p=0.012
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Scoliosis was the most common congenital lesion
followed by lumbosacral transitional vertebra and
Tarlov cyst.
We also observed significant association
between radiculopathy and loss of lumbar lordosis,
endplate changes, spinal and foraminal narrowing
(Table 2). Similarly, ligamentum flavum thickening
was found to be significantly associated with
foraminal narrowing, spinal canal narrowing and
decreased disc size (Table 3). Ligamentum flavum
thickening was not found in age less than 26 years
and the incidence of lumbar lordosis was more in
females.
DISCUSSION:
With an overall increase in life expectancy
and more patients attending tertiary care hospitals in
recent days for LBP, MRI has become an important
diagnostic tool for the evaluation of LS spine. This
study was done to evaluate the pattern of MRI
changes in cases of chronic LBP.
More than 95% of the patients with chronic
LBP had some form of abnormal MRI findings in LS
vertebra. The most common finding was degenerative
changes (83.3%), similar to many other studies.
[10,11,12,13] Disc signal change was the most
common finding (83.3%), followed by some form of
prolapsed intervertebral disc (PIVD), namely diffuse
disc bulge (77.8%) and disc herniation (38.9%) in that
jlmc.edu.np
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This study was done in a single center using a
0.35 Tesla MRI machine. However, 1.5 Tesla MRI
has now become the standard in which the image
resolution is relatively better with higher signal-tonoise ratio (SNR). Thus a larger population based
multi-centre study with 1.5 Tesla (or higher) MRI
will be a better study. Also since studies have shown
abnormal MRI findings in cases with no LBP[18], a
case-control study would yield a better study result.

Fig 2. MRI T2 axial showing a left paramedian disc protrusion at
L4-5 IVD level causing narrowing of left neural foramina.

order. This observation is similar to that by Ansari et
al.[13] in a study based on Nepalese population. In
another study from India, disc bulge was the most
common form of PIVD followed by disc herniation;
posterolateral herniation being the most common
type.[10]However in a study done in Ethiopia the
most common form of PIVD was disc herniation
followed by disc bulge.[11] This difference may be
because of the difference in the population studied.
Ogon et al.[14]reported a significant association
between IVD signal change and chronic LBP which
supports our observation of disc signal change being
the most common MRI finding. In a study done by
Rachel A et al.[15], significant MRI findings were
found in patients with radiculopathy as was seen in
our study.
Ligamentum flavum is intimately related to the
spinal canal posteriorly (Fig 2). Age related
degenerative changes and mechanical stress have
been implicated as the possible mechanisms for
thickening of ligamentum flavum.[16] In our study,
the ligamentum flavum thickening was found to
be significantly associated with spinal canal and
foraminal narrowing which was also shown in a
study by Saleem et al.[17]
The most common neoplasia was vertebral
hemangioma seen in five cases (4.6%) which is
similar to another large scale study done in Nepal.
[12] The youngest patient in our study was a 12 years
boy, a known case of leukemia, with LBP for eight
months. MRI finding was however unremarkable.
Scoliosis was the most common congenital spinal
condition in this study similar to a study done in
India.[10]
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CONCLUSION:
MRI is an invaluable tool in the evaluation
of chronic LBP because of its high resolution and
lack of ionizing radiation. Significant MRI findings
are noted in most of the cases of chronic LBP,
degenerative changes being the most common and
ranging from congenital to malignant lesions.
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