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Background: Back pain is one of the leading cause of occupatiahisability and limiting factor in performing adgties of daily
living.ldentifying the exact cause of low back adhe tedious task, but is critical in planning thanagement of the condition. Magnetic
resonance imaging is regarded as the most sensittieod in pointing out the exact patholo@pjective: To describe the MRI findings in
patients with low back ache with radiologic evidenaf degenerative lumbar spinBubjects and Methods: A descriptive study was
conducted among 80 patients who were sent for MRluation, from Orthopedics and General Medicinpadenent, with low back ache
and radiographic evidence of degenerative chanigiee dumbar spine. MRI was taken in all study sabg and the findings were noted. The
data thus collected was properly coded and entarbticrosoft Excel and analysis was done usingstbféware SPSS version 16Results:
Mean age of the study population was 51.46 yedds-1{8.58 years and majority (73.75%) were males.t\osmon associated clinical
findings was radicular pain syndrome (36.25%) fokd by weakness of lower limbs(18.75%).MRI demaist following findings:
dehydrative changes(86.25%), reduction in disce{@®6), disc protrusion(36.25%), disc extrusion(6&tgc bulge(56%), spondylolisthesis

(18.75%),spinal stenosis(7.5%),Schmorl’'s nodes(4¥%gmangioma (2.5%) and

vertebral body destruct{@r25%). Conclusion:

Dehydrative changes and reduction of disc space ther most common MRI findings. Disc protrusiorscdéxtrusion as well was disc bulge
was most commonly seen at L4-L5 level while spoalisthesis was common at L5-S1 level.
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Introduction

Low backache is a major cause of acute and chronic
disability in the adult population. Between 60-80%adults
suffer from low backache some time in their li/é<ain
can originate from the bones, joints, ligaments,scies,
nerves, inter vertebral discs as well as paravataissues.
Various causes for low back ache includes sponiylos
inter vertebral disc prolapse, spondylolysis,
spondylolisthesis,  sacroiliac  strain, spina bifida,
sacralisation of L5 vertebra, lumbarization of SHrtebra,
hemangioma and infections of spifle.ldentifying the
specific cause in each case is a confounding probde the
treating physician and imaging modalities have @thya
huge role in solving this dilemma. Initially, plakaray and
myelography was the only modality of radiological
investigation available to categorize the causelmf
backache. This was followed by the introductiorCaf and
CT myelogram, but the use was limited by the ingbtb
demonstrate thecal sac and nerve roots separate tfre
disc. With the introduction of MRI, a major leap sva
achieved in delineating the cause of low backadhil

being noninvasive has the added advantage of
distinguishing bone, disc, ligament, nerve, thexat and
spinal cord better than CT. In addition to thisthathe
advent of surface coils, fast scan sequences, phaag
technology and 3D acquisition, the spatial and remht
resolution of MR images of spine has improved thus
making the diagnosis more accurate.3 Hence thdy stias
conducted with objective of describing the MRI fimgs in
patients with low back ache with radiologic evidenaf
degenerative lumbar spine.

Subjects and Methods

After getting approval from the Institutional ethic
committee, a descriptive study was conducted in the
Department of Radio diagnosis, RMMCH, Chidambaram,
among 80 patients with low back ache, who were ritavi
radiographic evidence of degenerative changes ef th
lumbar spine, during the period April 2011 to O&oB012.

Sample Size:
In a study conducted by Nirmalkumar G et al assgsiie

pathology of low back ache using MRI, degeneratisc
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d dehydrative changes was found to be L4-L5 vertebra (50%)

isease changes was observed in 79.5%."" Using this data
minimum sample required for the current study was
calculated using the formula

n= ZaZPQ R
d

taking ‘d’ as 9% which is less than 20% of P, n =78.

Hence this study was conducted among 80 patients with low
back ache, who were having radiographic evidence of
degenerative changes of the lumbar spine.

Sampling Technique:
80 consecutive, consenting patients with low back ache,

who were having radiographic evidence of degenerative
changes of the lumbar spine, referred from Department of
Orthopedics  and  General Medicine, RMMCH,
Chidambaram were recruited into the study.

Study Procedure:

After getting approval from the Institutional ethical
committee and Head of the department- Radio diagnosis,
RMMCH, Chidambaram, a descriptive study was conducted
among 80 patients who were sent for MRI evaluation, from
Orthopedics and General Medicine department, with low
back ache and radiographic evidence of degenerative
changes of the lumbar spine. Informed consent was taken
from all the study participant after excluding those with
history of chronic infection/ trauma/ congenital anomalies
of spine/ Spinal surgery. Detailed history of the patient were
recorded and plain X ray of spine was evaluated. MRI of
spine was done using Philips Intera 1.5T R11 with pulsar
gradient system. Patients were imaged with synergy spine
surface coil using FOV 320 mm and the following
sequences were studied- Sagittal T1, Sagittal FSE T2, Axial
T1, Axial FSE T2 and Sagittal STIR sequence.

Statistical Analysis:

The data was properly coded and entered in Microsoft
Excel. Further analysis was done using the software SPSS
version 16.0. Qualitative variables were expressed as
percentages and quantitative as mean with standard
deviation.

Results

The study sample consisted of among 80 patients with low
back ache, who were having radiographic evidence of
degenerative changes of the lumbar spine. Mean age of the
study population was 51.46 years (SD=12.58 years).Study
population consisted of 59 males (73.75%) and 21 females
(26.25%).In addition to low back ache other common
clinical findings included radicular pain syndrome(36.25%),
weakness of lower limbs(18.75%), paresthesia(7.5%) and
diminished reflexes (2.5%).Plain radiography (X ray) of the
cases revealed osteophytes in 83.7%, joint space reduction
in 58.7%, vacuum phenomenon in 3.75% and end plate
sclerosis in 2.5%

MRI examination revealed dehydrative changes in lumbar
spine in 69 patients (86.25%). The commonest site for

followed by LS5-S1 level (46.25%) and L3-L4 level
(41.25%). Dehydrative changes without bulge were seen in
24 patients (30%) which is the ecarliest sign of a
degenerative  disc. Among the patients showing
degenerative changes majority (72%) belonged to 21-30
years.

67% of the study subjects showed a reduction in disc space
and it was most common in L4-L5 level (50%) followed by
L5-S1 level (45%) and L4-L3 level (40%).

Disc bulge was observed in 45 out of 80 patients (56%) and
the maximum number of cases (40%) were seen in 31-40
years age group. Disc bulge was seen slightly higher in
females (57.14%) when compared to males (55.9%). Disc
bulge was also most commonly seen at L4-L5 level
(41.25%) followed by L5-S1 level (36.25%), L3-L4 level
(23.75%) and L2-L3 level (18.75%).

Disc protrusion was seen in 36.25% of cases and most
common age group showing disc protrusion was 41-50
years (31.03%). Similar to disc bulge, disc protrusion was
also most common at L4-L5 level (60%) followed by L5-S1
and L3-L4 levels (16.7% each). 75.8% cases of disc
protrusion were centrolateral and 24.2% cases were central.
Left centrolateral (77.3%) was more common than right
centrolateral (22.7%). 63% of patients with radiculopathy
showed disc protrusion

On the other hand disc extrusion was observed in 6 % of
subjects and all of them were males. 80% of disc extrusion
was noted at L4-L5 level and 20 % at L5-S1 level. Current
study could not demonstrate sequestration in any of the
cases.

Spinal stenosis was seen in 7. 5% of patients, most of them
in 51-60 year age group (66.7%). Vertebral body end plate
changes were seen in 10 patients (8%), 2.5 % showed grade
I changes whereas grade II and grade III changes were
shown by 5% each.

None of the cases showed PLL hypertrophy whereas 3.75%
showed Ligamentum flavum hypertrophy and 5% showed
facet hypertrophy. Spondylolisthesis was identified in
18.75% of patients, 66.7% at L5-S1 level and 33.3% at L4-
LS5 level.

In addition to these findings, focal vertebral body changes
were seen in 10 % of subjects, Schmorl’s nodes in 4% of
subjects, hemangioma 2.5% of subjects and vertebral body
destruction in 1.25% of study subjects.

Figure 1: Sagittal T1 & T2 MR images showing extrusion at
L4-L5 disc and protrusion at L3-L4 disc. There is associated
Modic type 2 changes at LS and S1 vertebral bodies. Axial MR
showing extruded disc distorting thecal sac.
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Table 1: Distribution of study subjects based on associated

symptoms
Symptoms No. of cases
Radicular pain syndrome 29(36.25%)
Weakness of lower limbs 15(18.75%)
Paresthesia 6(7.5%)
Diminished reflexes 2(2.5%)

Table 2: Distribution of study subjects according to the
abnormalities detected on MRI

Abnormality No of cases (%)
Dehydrative changes 86.25%
Reduction in disc space 67%
Disc protrusion 36.25%
Disc bulge 56%
Spondylolisthesis, 18.75%
Spinal stenosis 7.5%
Disc extrusion 6%
Schmor!’s nodes 4%
Hemangioma 2.5%
Vertebral body destruction 1.25%

Table 3: Distribution of study subjects according to the
anatomical location of abnormalities detected on MRI

in males may be because of increased physical activity and
more involvement in sports and laborious work resulting in
mechanical stress.

N
Figure 3: Sagittal T1 & T2 weighted MR images showing large
disc extrusion at L3-L4 disc causing canal stenosis. Protrusion
at L4-L5, L5-S1 disc and type 2 Modic changes noted. Axial
T2W1 showing extrusion impinging thecal sac.

Abnormality No of cases at each anatomical location
detected T12- L1-2 | L2-3 | L34 | L45 | LS-
L1 S1
Dehydrative 4 8 12 33 40 37
Changes
Disc space reduction 2 7 11 32 40 36
Disc Bulge 3 7 5 23 33 29
Disc extrusion 0 0 0 0 4 0
Disc protrusion 0 0 2 5 18 4

Figure 2: Sagittal and Axial T2ZW1 showing high signal zone in
annulus at midline of L5-S1 disc suggestive of annular tear.

Discussion

This study was conducted in 80 patients with low back ache
and radiographic evidence of degenerative disease of
lumbar spine. The mean age of the study population was
51.46 years (SD=12.58 years) and 73.75% were males.
Similar results were also shown by Miller et al as well as de
Schepper et al.”®! The increased incidence of low backache

Symptoms at presentation were similar to the classical
symptoms of lumbar disc degeneration as described by
Taher et al.”! In addition to the low back ache the most
common symptom was radicular pain.

An x-ray of the spine is usually the first diagnostic tool used
in evaluating back pain and it helps in the analysis of the
individual bones of the spine and the overall contour of the
spinal column.®! All study subjects showed degenerative
changes on plain radiography and the most common finding
was the presence of osteophytes and reduction in joint
spz[igc]e. Similar findings were also reported by Sultana et
al.

MRI is now regarded as the standard imaging modality for
detecting disc pathology due to its advantage of lack of
radiation, multiplanar imaging capability, excellent spinal
soft-tissue contrast and precise localization of intervertebral
discs changes.""""! Dehydrative changes, which is one of
the earliest signs of disc degeneration, seen as a loss of
signal intensity in the nucleus pulposus on T2W1 was found
in 69 patients commonly at L4-L5 vertebra. These findings
were similar to those reported by Erkintalo et al who found
Dehydrative changes in the nucleus pulposus to be closely
associated with early development of degenerative disc
changes."”!

Disc space reduction and disc bugle was observed in 67 %
and 56% of the study subjects respectively and the most
common site was L4-L5 level in both cases. Similar
findings were reported by G Jarvik and Deyo.!'*!

Disc Protrusion which was observed in 30% of study
subjects was found to be more common in patients who
presented with radiculopathy. Our findings matched with
the study by McCall who reported 26% incidence of the
protrusion."* On the other hand Jarvik et al and Videman et
al observed a higher prevalence than current study.!">'” The
study by Boos et al also revealed a higher incidence of
protrusion and root compression with patients presenting
with radiculopathy as in the current study.!"®!

Disc extrusion was observed in 6% of study subjects which
was same as that demonstrated by Jarwick et al."*) On the
other hand lain et al (22) reported a higher incidence of
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26%. Edge Imaging of THE Spine. Neuroimaging Clin N Am. 2007

* Current study could not demonstrate sequestration

in any of the cases while spinal stenosis was seen in 7.5% of
the study subjects.
Vertebral body changes were seen in 10 patients (8%) and
the proportion of various grades were less when compared
to Modic et al.'”! Spondylolisthesis was demonstrated in
18.5% of patients and This matched the data presented by
Nizard et al who found the incidence of Spondylolisthesis in
both sex to be 19.7%.!")

Conclusion

MRI because of its non-invasive nature and better imaging
capabilities has proved to be the preferred imaging modality
in demonstration of specific pathology of low backache. In
the current study, conducted among 80 cases of low
backache with radiographic evidence of degenerative
lumbar spine majority were males. Dehydrative changes in
lumbar spine were seen in 86.25% and reduction of disc
space in 67%.Disc protrusion, disc extrusion as well was
disc bulge was most commonly seen at L4-L5 level while
spondylolisthesis was common at L5-S1 level.
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