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SUMMARY
INTRODUCTION: Low back pain is a serious disabling health problem that is responsible for
morbidity and economic losses. Lumbar multifidus muscle is responsible for stability of the
spine and may atrophy in chronic low back pain. Ultrasonography is a non- invasive method of
measuring the cross-sectional area of lumbar multifidus, which could potentially grade the
severity of low back pain.
Aims and Objectives:
To evaluate chronic low back pain by determining the cross-sectional area of the lumbar
multifidus in symptomatic and asymptomatic subjects at the level of L5 lumbar vertebra using
ultrasound imaging.
Materials and Method:
The prospective study was conducted over six months in Aminu Kano Teaching Hospital, Kano.
One hundred patients with chronic low back pain and one hundred healthy controls were
recruited for this study. After documenting the age, sex and side of low back pain of the subjects,
the subjects were scanned with high resolution transducer. The cross-sectional area and thickness
of the lumbar multifidus muscle was determined and documented.
RESULTS
Among the study group, the mean CSA and standard deviation of right lumbar multifidus muscle
measured 2.70±0.86cm2, while the left measured 2.74±0.97cm2; whereas mean CSA control
group measured 4.86±1.09cm2 and 4.83±1.11cm2 on the respective right and left. The mean
thickness and standard deviation in CLBP measured 2.00±0.45cm and 2.02±0.48cm on the
1

respective right and left side, while in controls measured 2.69±0.40cm and 2.69±0.40cm on the
respective right and left side. There is significance decrease in the CSA and thickness of lumbar
multifidus muscle in CLBP compared with asymptomatic controls.
CONCLUSION
This study show that the cross sectional area of multifidus muscle is smaller in chronic low back
pain patients when compared with controls. This deference is useful clinically in establishment
of exact point of pathology in these patients.
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INTRODUCTION
Low back pain (LBP) is the second leading cause of man power loss in many countries,
following headache, and it is a condition that decreases productivity. It may be seen in 80% of
the general population during any period of life.1,2 Chronic low back pain (CLBP) is considered
to be a recurring human disease. In order to walk upright and hold their position, humans exert a
heavy burden on the lumbar region.3 Inappropriately managed, LBP may become chronic and
carries the risk of disability.4 Failure of management of LBP may increase economic loss, both
direct costs for treatment and indirect costs-due to decreased work productivity and early
retirement.5 The world Health organization estimates the costs of work-related LBP at 818,000
lost disability- adjusted life years annually.6
The low back region is the area of the vertebral column from the twelfth ribs down to the inferior
gluteal folds. Anatomically, the lower back region is composed of the lumbar vertebrae, which
are held in their vertical position by the action of the enveloping muscles. 7 Various factors affect
the stabilization of the muscles which can protect the spine joints, such as trauma, recurrent pain,
and degenerative changes.
Chronic LBP is defined as back pain lasting for more than 12 weeks, and affects more than 50%
of the general population.8 It’s estimated that over 70% of adults have at least one episode of
LBP during their lifetimes. The prevalence of LBP is higher in the young, economically active
adults and is the second most common reason for absenteeism from work, and of the most
common reasons for medical consultation.9 There is a strong association between LBP and
instability of the lower back mechanics.10 Maintenance of the stability of the low back is largely
provided by multifidus muscle (MM) according to plethora of studies on this subject.

11,12

The

MM is a deep back muscle occupying the groove between the transverse and spinous processes
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and is best developed in the lumbar region.13 Here it is comprised of fascicles of varying lengths
arranged in a spine-transverse pattern. Innervation of each fascicle of a given lumbar level (and
the facet joint of that level) is derived from the medial branch of the dorsal ramus. 14Aspden has
suggested that segmental innervations allow the MM the ability to control or adjust a particular
segment to match applied loads.15 In regards to size, the cross sectional area (CSA) of the
multifidus gradually increase on progression from L2-S1.16 In this respect, additional studies on
patients with LBP have reported atrophy of multifidus muscle.4,8,15,17 One of the key roles of the
MM is to take pressure off the vertebral disc so that body weight can be well distributed to
stabilize the spine. The MM dysfunction has gained increased attention over the years as an
important contributor to LBP;18 about 20-60% of people with LBP - have atrophy of the
MM.10,19 In addition, certain data15 suggest a reduced CSA of multifidus at levels of 4thor 5th
lumbar vertebrae in chronic LBP, where most pain is reported by LBP patients. It’s well
established that patients with CLBP present with a weakness impairment of the lumbar
multifidus muscles (LMM).20
Gross lower body weakness is also associated with LBP, in particular, weakness of the hip
flexors and adductors and, the transverses abdominis muscles, but loss of muscle power in the
back extensor muscles, multifidus predominates.21,22 The weakness, is evidenced by injury side
and level specific MM atrophy which can be seen clearly on ultrasound imaging.10 Ultrasound
(US) imaging allows generation of measurements of muscle size in cross section, thus providing
a method of direct assessment of muscle atrophy and hypertrophy. The advantages of ultrasound
imaging for evaluating musculoskeletal system include its wide spread accessibility in hospitals
and radiology practices, low examination cost and avoidance of exposure to ionizing radiation. 23
Many methods for measuring the cross-sectional area or density of muscles using
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computed tomography (CT), magnetic resonance imaging (MRI), and US have been developed
in recent times. Changes in muscle thicknesses have been measured in attempts to evaluate
CLBP. In addition, CT and MRI can be used to evaluate muscle atrophy, fatty infiltration, and fat
replacement of fibers.24 However, it is difficult to perform such measurements frequently,
because MRI and CT equipment are very expensive, and their operating cost is high.
Furthermore, MRI and CT measurement methods cannot evaluate the state of the muscle during
exercise. The purpose of the study is to Sonographically measure MM sizes in CLBP patients
and compare with healthy controls, who are without a history of low back pain. .

5

AIMS AND OBJECTIVES
GENERAL AIM
To sonographically measure the cross sectional area of the lumbar multifidus muscle in chronic
low back pain patients and compare the results to those of normal healthy controls.
SPECIFIC OBJECTIVES
1. To measure the cross sectional area (CSA) and thickness of lumbar multifidus muscle
(LMM) at the level of L5 vertebra in chronic low back pain patients and controls.
2. To correlate the thickness and the CSA of LMM with the anthropometric parameters, and
age and sex in patients with chronic low back pain and controls.
3. To correlate the CSA of LMM with the severity of low back pain.
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WORKING HYPOTHESIS
1a.NULL HYPOTHESIS
There is no statistically significant difference between the cross sectional area of the lumbar
multifidus in chronic low back pain patients when compared with healthy asymptomatic
controls.
1b.ALTERNATIVE HYPOTHESIS
There is statistically significant difference between the cross sectional area of lumbar multifidus
in chronic low back pain patients when compared with healthy asymptomatic controls.
2a.NULL HYPOTHESIS
There is no statistically significant difference between the symmetry of lumbar multifidus in
chronic low back pain patients when compared with healthy asymptomatic controls.
2b.ALTERNATIVE HYPOTHESIS
There is statistically significant difference between the symmetry of lumbar multifidus in chronic
low back pain patients when compared with healthy asymptomatic controls.
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JUSTIFICATION
Low back pain is an important health problem in both developed and developing countries.25,26
LBP results in socio-economic losses, health and clinical problems, not only for individuals but
also for countries, because LBP causes obstacles to work or work absence and increases
economic burden of treatment and compensation. Each year one in five adults have low back
pain,27 in the past decades; there has been increasing interest in occupational health issues
relating to musculoskeletal system. One of these is LBP, a phenomenon with particularly high
prevalence all over the world.28,29 Low back pain is the most common reason for functional
disability, worldwide, but also estimated to affect almost 90% of the universal population. 30
Moreover, low back pain is among the leading musculoskeletal disorders that predominantly
affect the working population in developed as well as in developing countries.31 Despite the fact
that low back pain results in socio-economic losses, health and clinical problems, there is paucity
of data in this environment. Real time ultrasound imaging is currently used extensively in
medicine; it provides a safe, cost-effective and readily accessible method of examination of
various organs and tissues. Furthermore, real-time ultrasound imaging has the potential to be of
considerable benefit in rehabilitation. This is important in the case of deep muscles which can be
difficult to assess.32 It is important to assess LMM cross-sectional area in CLBP because most
patients presents with atrophy of the LMM. This muscle is a major stabilizer of the back. It’s
also important to monitor this muscle during regeneration of MM in CLBP patients undergoing
specific physiotherapy exercises. Other imaging modalities such as CT and MRI are also used
for evaluating the musculoskeletal system; they produce excellent soft tissue contrast, and clearly
demonstrate soft tissue anatomy. As a result measurement using CT scanning and MRI is
thought to be less dependent on the expertise of the operator than is ultrasound imaging.
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However, their real disadvantages include limited accessibility, high examination costs
(especially for MRI) and exposure to ionizing radiation (for CT).23 Therefore US will be
employed in this study to generate data on the LMM. This will assist in prompt intervention and
may improve monitoring of the outcome and treatment low back pain.
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ANATOMY OF MULTIFIDUS MUSCLE
GROSS ANATOMY
The multifidus muscle is located under the erector spinae group of muscles, and is often
overlooked. However, it is one of the most important muscles regarding lower back pain. It is the
only muscle that has fibers that actually attach to the posterior part of the sacrum.
The MM originates from the sacrum, transverse processes of C3-L5, it inserts into the spinous
processes of C2-L4 vertebral levels superior to their origin. It’s supplied sequentially by the deep
cervical artery, posterior intercostals artery, subcostal artery and lumbar artery.
MM is the largest, deepest and most medial of the para vertebral muscles. It consists of short
fascicles arranged segmentally .The LMM consist of multiple separate bands arising from each
vertebral spinous process and lamina and inserting from two to four segments below the level of
origin. The shortest fascicle of each muscle inserts onto the mammillary process of the vertebra
located two segments caudal, whereas longer, more superficial fascicles insert sequentially onto
subsequent vertebrae three or more segments lower. The shortest band of the MM arising from
L1 inserts on L3, and subsequent bands insert sequentially on L4, L5, and the sacrum.
Multifidus muscles arising from lower lumbar vertebrae consist of fewer fascicles because the
number of vertebrae caudal to the origin decreases. In the cervical region, MM fascicles from the
spinous processes and laminae of C2, C3, and C4 attach onto facet capsules of two adjacent
vertebral particular processes from C4 to C7; fascicles from the spinous processes and laminae
of C4 to C7 attach onto transverse processes of upper thoracic vertebrae.33 Because of the
multisegmental nature of the muscle and the complex three-dimensional orientation in the
cranio-caudal and media lateral directions enables the muscle to perform multiple actions apart
from extension which is it principle action.34 A study of the MM revealed three major design
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factors that suit it well for stabilizing the lumbar spine.35 First, the architecture of the MM is
highly pennated with fibers extending only about 20% of the length of the fascicles. Numerous
muscle fibers are packed into a small volume, and even though the MM has a smaller mass
compared with several other lumbar extensors, it is predicted to create the greatest lumbar
extension force by a factor of 2 .Second, direct mechanical testing of the MM and extracellular
connective tissue revealed that although the multifidus fibers have the same mechanical
properties as other limb muscles, the fiber bundles, which include extracellular connective tissue,
are about twice as stiff as limb muscles. The MM has a high passive elastic capacity that would
suit it for passively resisting flexion of the lumbar spine. All MM that arise from a given level
are innervated by the medial branch of the primary dorsal rimie of the spinal nerve from a single
segment (that is., each band of MM is innervated from a single dorsal ramus).In the cervical
region, multifidus fascicles from the spinous processes and laminae of C2, C3, and C4 attach
onto facet capsules of two adjacent vertebral particular processes from C4 to C7; fascicles from
the spinouts processes and laminae of C4to C7 attach onto transverse processes of upper thoracic
vertebrae. The principal action of the LMM is extension, but the multiuser mental nature of the
muscle and the complex three-dimensional orientation in the cranio-caudal and modulate
redirections renders this statement a gross oversimplification.
The MM is not considered a prime mover of the spine; rather, its function is likely to produce
small vertebral adjustments. The MM has a high passive elastic capacity that would suit it for
passively resisting flexion of the lumbar spine. Third, the MM sarcommere length, measured
intra operatively, is relatively short when the spine is extended, suggesting that the muscle gets
stronger as it gets longer. In other words, as the spine flexes, MM force increases, suiting it to
restore spine angles toward neutral or more extended positions.
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RADIOLOGICAL ANATOMY OF MULTIFIDUS ON ULTRASONOGRAPHY
The MM is bordered by the vertebral lamina/zygaphophyseal joint inferiorly the spinous process
medially, fascia, fat and skin superficially and the fascia between multifidus and the lumbar
longissimus and iliocostalis muscle laterally. The brightness seen at the anterior border of the
MM is a reflection of sound waves from the vertebral lamina and zygaphophyseal joints (fig 1
and 2). Acoustic shadowing is seen inferior to this landmark, as the ultrasound wave is unable to
penetrate the bone.36 The anatomical presence (or absence ) of fascia surrounding the targeted
muscle influences it suitability for measurement .For instance, when examining the lumbar
muscles in transverse section ,the MM is encased by fascia and therefore separated from the
adjacent lumbar longissimus .However there is no such fascia present between the lumbar
longissimus and iliocostalis muscles, making separation for individual measurement difficult.
Bilateral transverse images of the MM can be obtained where possible except in the case of
larger muscles, where left and right sides will be imaged separately. The thickness of the MULT
can also be imaged in the parasagittal (longitudinal) section (fig 2), allowing visualization of the
L5/S1 zygoaphophyseal joints, MM bulk, and thoracolumbar fascia.37
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Fig 1: Transverse ultrasound image of the lumbar multifidus muscle at the fifth lumbar level.
Lumbar multifidus muscle circled by the white trace.
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Fig 2: Parasagittal ultrasound image of the lumbar multifidus muscle. Z=zygoaphophyseal joint,
MM= multifidus muscle
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RADIOLOGICAL ANATOMY OF MULTIFIDUS MUSCLE AS SEEN ON MRI
The MM is the largest and most medial of the Lumbar paraspinal muscles. Its anatomy and
function has only recently been defined precisely by Bogduck and Toomey.38 Morphologically
there is some similarity between the muscles and a conifer tree. It consists of five separate bands,
each originating from a spinous process and spreading caudolaterally from the midline to be
inserted into the maxillary Processes of the facet joints, the iliac crest and the sacrum.39 They are
innervated uni-segmentally by the medial branch of the dorsal rami. When the MM is displayed
in an axial MR image we therefore see two, three or four bands depending on the level of the
image fig 4. The LMM maintains the lumbar lordosis by acting like a bowstring which helps in
transmitting some of the axial compression force to the anterior longitudinal ligament; also it
protects the discs by preventing unwanted Movements like torsion and flexion.

15

Fig 4:T2 weighted axial MR image showing multifidus and erector spine muscles. Multifidus
muscle highlighted with letter M.
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RADIOLOGICAL ANATOMY OF THE MULTIFIDUS MUSCLE ON COMPUTED
TOMOGRAM
The MM is seen as an isodense structure of soft tissue on CT imaging (HU 10-40).
The origin of the muscle, it insertion and relationship with adjacent structures such as the spinous
processes and laminae of the vertebrae can be demonstrated on CT (fig5).

Figure 5: Axial computed tomogram image at the level of L5 vertebra showing area
measurement of isolated multifidus.
S= spinous process, L= laminae, B= vertebral body, P= psoas muscle
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LITERATUREREVIEW
Low back pain (LBP) is neither a disease nor a diagnostic entity of any sort ,the term refers to
pain of variable duration in an area of the anatomy afflicted so often that it is has become a
paradigm of responses to external and internal stimuli.40 CLBP was defined as back pain lasting
more than 12 weeks.8
Etiologies of low back pain include; mechanical injury, arthritis, sciatica, spinal fracture,
malignancy, connective tissue disease, infection, caudal equine syndrome, metabolic causes,
abdominal or retroperitoneal visceral or vascular process.41 Studies show that small percentage
of patients with low back pain has pathologically definable problems. This is classified as
mechanical pain usually affecting people aged 20-55years with acute onset. It is associated with
lifting of objects or bending, and confined to lumbo-sacral region. Non-mechanical pain, which
is constant, has a little variation in intensity or with activity. Inflammatory pain has a more
gradual onset and often occurs before the age of 30 years. Radicular (nerve root) pain present
with severe sharp radiating quality.42
A number of prior investigations have described the LMM atrophy and replacement by fat after
low back injury, a pathologic process that is closely correlated with LBP Kjaer and
colleagues41,43 evaluated the lumbar magnetic resonance imaging (MRI) results for 412 adult and
442 adolescent subjects in a cross-sectional study of LMM atrophy. These authors categorized
the degree of observed atrophy in the LMM as none, slight, and severe, and correlated the
findings with complaints of LBP. In this study fat infiltrations of the LMM were strongly
associated with LBP in adults, and that the association was independent of body mass index
(BMI). Despite this, the patho-physiology of LBP is poorly understood and there is inadequate
correlation between investigative findings and clinical symptoms. Several LBP studies have
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emphasized the important role of para-spinal muscle morphology on the etiology, prognosis, and
management of patients with LBP. Theories on the role of these muscles arose from imaging
studies suggesting that patients with LBP have smaller MM CSA3,10 and more fatty infiltration
compared with asymptomatic control patients who are healthy.44

However, there are

inconsistencies in the results of these studies, some suggesting a significant difference in
paraspinal muscle morphology between patients with LBP and control patients, whereas others
suggest no difference between patients with LBP and control patients.3,10A similar pattern of
Inconsistencies was noted in results of studies evaluating paraspinal muscle morphology between
the symptomatic and asymptomatic side of patients with unilateral LBP.44 There are indications
that the MM is sensitive to different pathologic changes in the lumbar spine, e.g. radiculopathy,
disc and facet degeneration. 45,46
LBP is a major health problem. It is regarded as the second most common presenting complaint
to all physicians, following only upper respiratory illness.47 Eighty per cent of the adult
population suffers at least one episode of LBP during their lifetime.48 LBP is more common
between the ages of 25 and 64 year, though it can occur in all age ranges.49 The prevalence of
LBP peaks between ages 35 and 55.50 Cunningham and Kelsey reported that back trouble is a
frequent problem and the prevalence of back pain symptoms is estimated to be 17.2% of the
adults aged 25-74 years.51
In the United Kingdom (UK), Badley and Tennant52 reported the prevalence of back pain was
10.0% this increases with aging and the highest prevalence was in the aged 56-64 years from
the survey of( Calderdale in West Yorkshire England )population aged 16 years and older . A
health survey carried out in Finland in the early 2000s in a population aged 30 years and above
revealed that about one-third of sample population have experienced back pain during the past
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month. Clinical diagnosed back syndrome decreased from 17.6% to 10.4% in men and from
16.5% to 10.6% in women aged over 30 years in 1978-1980 and 2000-2001, the earlier results
were not nationally representative and questionnaires were used instead of interviews. 53 Louw
et al. estimated point, 1-year, and lifetime prevalence of LBP in 27 eligible studies in African
countries, studies in this review were conducted in 10 countries. Ten studies from South Africa
studies, 7 from Nigeria, 2 from Tunisia and 8 from other countries. The authors estimated that
point prevalence ranged from 16% to 59%, averaging 32% among adults in 9 methodologically
sound studies, and 1-year prevalence ranged from 14% to 72%, averaging 50% among adults in
9 studies, and lifetime prevalence ranged from 28% to 74%, averaging 64% among adults in 6
studies. Point, 1-year, and lifetime prevalence of LBP potentially increased with age, this
implies that LBP in Africa is similar to that of Western countries.54 A research carried out in
Nigeria by Ahidjo et al concluded that people in the age bracket 41-50 years are the most
commonly affected by LBP and prevalence of LBP is higher in males than females. 55 As stated
earlier, chronic low back pain is caused by dysfunction of the lumbar muscle. They are new
methods for measuring the cross-sectional area or density of muscles using CT, MRI, and
ultrasound. Changes in muscle thicknesses have been measured in attempts to evaluate chronic
low back pain. In addition, CT and MRI can be used to evaluate muscle atrophy, fatty
infiltration, and fat replacement of fibers.24 However, it is difficult to perform such
measurements frequently, because MRI and CT equipment are very expensive, and their
operating cost is high. Furthermore, MRI and CT measurement methods cannot evaluate the
state of the muscle during exercise. It is well established that patients with chronic LBP present
with a weakness impairment of the LMM.
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The MM is the most medial of the lumbar back

muscles and substantially covers the lumbosacral area.56 There is a very high degree of L5 MM
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side to- side symmetry in healthy subjects, identification of CSA asymmetry in patients with
LBP should be considered evidence for involvement at that level.

57

MM atrophy in LBP

subjects has been shown to occur on the painful side, as well as at the clinically identified level
of symptomprovocation.9 In a study carried out by Hides et al
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results of the analysis showed

that at the L4and L5 vertebral levels, asymptomatic subject’s had significantly larger MM
compared with BP subjects. Although the asymptomatic subjects were younger than the
subjects with LBP, this had little effect on the results as the factor of ‘-age-’ was not associated
with CSA at any level of the lumbar spine. In asymptomatic subjects, there is a clear increase in
multifidus CSA with caudal progression. At levels L2–L4, male subjects were found to have
significantly larger multifidus CSA than their female counterparts, but this was not observed at
L5.10 The smaller multifidus CSA was ipsilateral to the reported side of pain in all cases. Hides
et al, also established that atrophy of the LMM is also associated with cases of acute LBP. A
study of acute unilateral LBP patients using real-time ultrasound imaging demonstrated a
unilateral decrease in multifidus CSA ipsilateral to painful symptoms,
asymmetry between the symptomatic and asymptomatic side

9,11

that is marked

The wasting was

predominantly isolated to one vertebral level (L5) and the level identified using real-time
ultrasound imaging corresponded with the ‘most affected’ based on clinical examination. Some
studies have investigated atrophy of the paraspinal muscles in CLBP. The reasons for atrophy
are disuse and lack of exercise. In diagnostic imaging, partial atrophy of the paraspinal muscles
was evident in patients with chronic low back pain. In particular, decrease of inner the part of
the MM was evident. Compared with the unaffected side, there is a 10 to 30% reduction in the
muscle of the MM on the affected side.9 In clinical practice, US imaging is used to objectively
evaluate chronic low back pain by measuring the ratio of CSA of the LMM of the unaffected
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and affected sides.

58

Decrease in size of MM has been consistently documented in people with

LBP. Recently, US imaging techniques have been used to measure the changes in size of MM
during muscular contraction. Most studies demonstrate a significantly smaller CSA of the MM
in subjects with CLBP compared with healthy subjects at the L5 vertebral level and a
significantly smaller percent thickness contraction in subjects with CLBP group at the same
vertebral level. The authors did not observe these changes at other vertebral levels. This result
point to the fact that pattern of MM atrophy in CLBP is localized rather than generalized. 59
Real-time ultrasound imaging of the LMM in acute unilateral LBP patients and normal subjects
showed marked asymmetry of multifidus CSA. In patients with LBP the smaller muscle is on
the symptomatic side (between-side difference 31 +/- 8%), but was confined to one vertebral
level .Above and below this level of wasting, mean CSA differences were less than 6%. In
normal subject, the mean differences were less than 5% at all vertebral levels. The site of
wasting in patients corresponded to the clinically determined level of symptom in 92.4% of the
patients, but no correlations between the degree of asymmetry and severity of symptoms. The
fact that reduced, CSA was unilateral and isolated to one level suggests that the mechanism of
wasting was not generalized disuse atrophy or spinal reflex inhibition. Inhibition due to
perceived pain, via a ling loop reflex ,which targeted the vertebral level of pathology to protect
the damaged tissues was the likely mechanism of wasting .9 In a study by Todd et al subjects
without LBP presents with symmetrical MM CSA at the L5 level, but there results showed a
clear gender differences in CSA, males having larger MM at L5 level. Pressler et al found the
average CSA for left S1 multifidus muscle (4.18, SD 0.55 cm2) to be slightly larger than the
right (4.11, SD 0.57 cm2) in a group of 30 healthy females. The Pearson’s correlation (r = 0.94,
p < 0.05) between right and left CSA was high and a t-test indicated no difference in side-to -

22

side CSA symmetry.60 Stokes, Rankin, and Newham also

61

found that male multifidus muscle

CSA was greater when compared to that of females, prior to being normalized by body mass,
with no significant differences in symmetry between genders. Age differences were only found
in shape, not size. In this study MM was bigger at the L5 vertebral segment when compared to
L4. The authors concluded that neither height, weight, nor BMI attributed to significant
differences in multifidus muscle CSA. The authors defended their result by observing that the
multifidus muscle is not a weight-bearing muscle; therefore they should be no significant
relationship of its size to weight or height of the subjects.45 A study carried out using US
imaging in 48 normal subjects (21 males, 27 females) aged 18-35years, revealed symmetry
between the right and left sides of the spine on MM CSA and shape. Males have different MM
shape to that of females.62 All the muscles in the lumbar region contribute to the stability of the
lumbar vertebrae. The MM, which is the most important muscle for lumbar segmental stability,
is the largest paraspinal muscle located at the most medial part.63 This muscle provides the
segmental stability and the control of neutral zone movement. Kader et al.55 Detected atrophy in
the MM in 80% of the cases in a study in which they investigated disc degeneration and nerve
compression with MRI images. In a separate study- computed tomogram was used to evaluate
the CSA of the back muscles in patients with? LBP and healthy controls, the value of the CSA
of the back muscles in the healthy control were significantly higher than those in patient group.
Based on measurements made through the L4 upper endplate, the areas of the MM, psoas, and
quadratus lumborum muscles were significantly lower in the patient group than in the control
group. Their findings indicate that atrophy occurred predominantly in the LMM, as reported in
other studies, whereas other back muscles were also affected by atrophy at different levels. 64
Fortin and Macedo found that LMM and paraspinal muscle groups are smaller in patients with
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chronic LBP compared with control patients and that the LMM is significantly different
between sides for patients with unilateral CLBP but not patients with acute LBP. In addition
there results also showed that patients with CLBP appear to have more LMM atrophy at L5
than L4 because the pooled effect estimates were greater for the L5 LMM CSA comparison.65
Danneels et al.3 observed atrophy in the multifidus and the paraspinal muscles at the level of
the L4 lower plate in a study which compared the muscle areas of paraspinal (multifidus,
iliocostalis longissimus), isolated MM, and psoas major muscles on CT sections through the L3
lower and L4 upper and lower endplates in 32 patients with CLBP and in 23 healthy
individuals. Barker et al
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performed MRI on 50 patients presenting to a back pain clinic with

unilateral persisting LBP. The authors measured the CSAs of the left and right psoas and LMM
and correlated their findings with the distribution and duration of symptoms among the
subjects. A significant positive correlation between the side of LMM atrophy and the
distribution of the LBP was found, as well as between the degree of atrophy and the duration of
the symptoms.
A study carried out in normal individuals using us scan showed that the LMM CSA was
significantly greater in males than females and also larger at L5 than at L4. Age had a significant
effect on shape but not size. There were statistically significant correlations between CSA with
SP and lamina width but were not considered clinically significant to enable accurate prediction
of MF size. High correlation between L4 and L5 CSA enables the size of one to be predicted
from the other using regression equations. Linear measurements were more predictive of CSA at
L4 than at L5 and the multiplied dimensions gave the best results. Males had significantly greater
multifidus CSA (P0.001) but when normalized for body mass, there was no significant gender
difference.49 In this study, it was noted that males were significantly older, taller, and heavier, so
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the two groups were analyzed separately. LMM CSA did not correlate significantly with age.
There was no significant difference in size between different 10-year age bands, for either gender
or for either vertebral level. There were, however, qualitative differences observed in terms of
greater echogenicity with increasing age in some cases. The CSA was significantly larger
(P0.001) at L5 than L4, by a mean of 14% in males and 21% in females. The gender difference
in this effect of vertebral level was significant (P0.05). There were high and significant (P0.001)
correlations between the CSA at L4 and L5 in both males (r=0.82) and females (r=0.80). The
AP and lateral dimensions were almost equal in males (shape ratio close to 1.0), at both vertebral
levels. In females, this shape was similar to males at L4 but at L5, the lateral dimension was
greater, giving a subdivided into age bands. The youngest groups had the smallest shape ratios,
with post hoc analysis revealing a consistent significant difference between the 20–29 year age
group and those in the 30–39 and 40–49 year age groups. Mean values for between-side
differences in CSA for the four groups were between 7.2 and 9.6%, and for shape ratio 9.9–
12.3%. However, reference ranges and standard deviations (SDs) were high, indicating large
individual variation. There were no significant differences for symmetry between genders, age
groups or vertebral levels. 49 As a result of the ovoid shape of MM, a convex array transducer
provides more information than a linear transducer and is easily distinguished on all sides except
the lateral, where it adjoins with longissimus. Since MM is deep and quite difficult to palpate or
manually muscle test, ultrasound is an ideal assessment tool for examination of this muscle.61 In
clinical practice, US imaging could be used to objectively evaluate chronic low back pain by
measuring the ratio of CSA of the LMM of the unaffected and affected sides. 59Apart from the
ability of ultrasound to evaluate the CSA of LMM it also plays an important role in the
evaluation of the CSA of cervical MM. The size of the cervical MM was found to be
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significantly reduced in symptomatic group (p<0.05).The results indicate that loss of clarity of
the fascial layer between the semispinalis cervicis and cervical MM may be a diagnostic sign of
muscle atrophy. Ultrasound can be used to precisely measure the size of the cervical MULT at
the C4 level in asymptomatic young female subjects; it is also reliable for symptomatic subjects
if the same tester performs the measurements.67
On MRI atrophy of the MM is common and easy to diagnose in both sagittal and axial T2 views
of MR images, with good inter-observer agreement. However MM atrophy was clearer in the
axial views.66
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MATERIALS AND METHOD

STUDY DESIGN
This cross sectional, hospital based prospective study was carried out on one hundred (100)
randomly selected chronic low back pain patients at Aminu Kano Teaching Hospital (AKTH).
One hundred subjects who are without low back pain were also studied as controls

STUDY AREA
Kano is the capital of Kano State in Northern Nigeria. It is located on 12˚00˚N 8˚31E. Its
metropolitan population makes it the second largest city in Nigeria. The Kano metropolitan
area covers 499 km2 with a population of 2,828,861 at the 2006 Nigerian census. The principal
inhabitants of the city are the Hausa and Fulani people and Hausa language widely spoken in
Kano.68
Aminu Kano Teaching Hospital (AKTH) is a 500 bed tertiary health center established in 1988.
It has a vibrant radiology department that provides teaching and services including ultrasound,
computed tomography, conventional radiography, fluoroscopy, mammography and angiography.
The ultrasound unit is a busy unit comprising of main ultrasound, accident and emergency
ultrasound and vascular sub-unit. About 100 patients are scanned daily in the department.
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STUDY POPULATION
Patients with chronic low back pain (which is pain that have been present for more than three
months) referred from General outpatient unit and other referral centres (within and outside
AKTH) were recruited. Healthy controls were recruited from asymptomatic/apparently healthy
hospital staffs.
SAMPLING METHOD
The sampling technique used was convenient sampling method; the subjects were recruited
conveniently once the inclusion and exclusion criteria were made.

SAMPLE SIZE
The sample size for the study was determined using the statistical formula for comparing means:

n= [Zα +Z₁-ᵦ]² [σ₁+σ₂]
__________________
[μ₁-μ₂]²

Where:
n= Sample size
Zα=Standard normal deviation corresponding to 5% level of significance=1.96
Z₁-ᵦ=Standard normal deviation corresponding to the power of 80%=0.84
σ₁=Standard deviation of the outcome of interest in study group
σ₂=Standard deviation of the outcome of interest in control group
28

μ₁= the mean of the outcome variable in the study group
μ₂= the mean of the outcome variable in the control group
The mean and standard deviation of S/D ratio of MM asymmetry in both the study and control
group of previous study conducted by Hides et al

10

in their study of multifidus size and

symmetry in chronic low back pain patients and asymptomatic subjects was used to calculate the
sample size using the above formula.
The standard deviations of S/D ratio in the study and control group were 19.1 and 12.0
respectively while mean S/D ratio in the study and control group were 11.8 and 3.4 respectively.
Substituting in the above formula:
[1.96+0.84]²[19.1+12.0]
_________________________
[11.8-4.3.4]²

=243.824/8.4
n =29.03 minimum sample size
In this study 200 subjects were enrolled, comprising 100 apparently healthy asymptomatic
controls and 100 subjects with low back pain.
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INCLUSION CRITERIA FOR THE STUDY POPULATION
1. Patients with history of LBP in excess of three months.
2. Pain is localised between T12 and the gluteus fold.
3. Males and females age 18 to 65 years.

.

EXCLUSION CRITERIA FOR THE STUDY POPULATION
1. Severe low back pain enough to compromise patient positioning for assessment of MM CSA.
2. Previous lumbar surgery.
3. Previous lumbar injury.
4. Significant spinal abnormality detected by clinical examination.
5. History of neuromuscular disease and significant history of joint disease.
6. Involvement in specific training of the low back muscles within the previous three months.
CONTROL SUBJECTS
INCLUSION CRITERIA FOR THE CONTROL POPULATION
Asymptomatic subject’s age ranging from 18 to 65 years of age
EXCLUSION CRITERIA FOR THE CONTROL POPULATION
1. Individual below 18 years and above 65 years of age.
2. Pregnancy
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Data Collection Instruments
1. Ultrasound imaging machine (Mindray Digital Ultrasound Imaging System (Model DP8800Plus 2012;Shenzhen Mindray Biomed electronics, China) was used to determine the
CSA of lumbar multifidus muscle in CLBP patients
2. Oswestry Low Back Disability Questionnaire (Appendix II).69,70
3. Weighing scale
4. Height measuring device
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Technique of ultrasound measurement of cross-sectional area of Multifidus Muscle:
The CSA of multifidus muscle was obtained using 7.5 MHz linear ultrasound transducer (of
Mindray Digital Ultrasound Imaging System Model DP-8800Plus 2012; Shenzhen Mindray
Biomed electronics, China). Each subject was examined in prone position with pillow under the
hips to eliminate or reduce the lumbar lordosis. The spinous process of L5 was palpated and
marked with a pen prior to imaging, the spinous process of L5 was identified by tracing the
highest point of the iliac crest which is on the same level with the spinous process of L4, the
spinous process inferior to L4 is that of L5. Following application of water soluble gel, the
transducer was first placed longitudinally over the lower lumbar spine in the midline, to orientate
and confirm the mark on the skin. The transducer was then rotated 900 anticlockwise to lie
transversely in the midline with its leading edge towards the operator and the spinous processes
and laminae were identified on cross-sectional scan in the midline and by the side of the midline
bilaterally respectively. The echogenic vertebral lamina was used as a consistent land mark to
identify the deep border of the muscle. Image was obtained and the CSA of the muscle measured
on each side in cm2 (fig 6). This was done by tracing around the edge of the muscle with the on
screen cursor on a frozen sonogram on the screen (fig 8). To increase the accuracy, three
repeated measurements were obtained on each side and all measurements were performed by one
examiner (the author under supervision) to reduce inter-observer variability. All measurements
were at the level of L5.
For the thickness of MM, the transducer was placed in parasagittal (longitudinal) section and
lateral to the spinous process (fig 7). The transducer was angled slightly medial until the L4–5
zygapophyseal joint could be identified in the center of the field of view.
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This allows visualization of the zygapophyseal joints, muscle bulk, and thoracolumbar fascia.
Linear measurement (multifidus muscle thickness measures) was made between the posteriormost portion of L4-5 zygapophyseal joint to the superior border of the multifidus muscle (which
is represented by the plane between the muscle and subcutaneous tissue) using on-screen calipers
(fig 9).
The weight of the subjects was obtained by asking them to step on the weighing scale without
shoes or anything that can significantly affect the weight such as handbags. The reading from
the scale was then recorded, while the height was obtained by asking the subjects to stand erect
without shoes and the tip of the measuring tape was placed at the bottom of the feet while the
highest point at the vertex was recorded. The BMI was calculated from the height and weight of
each subject using the formula: BMI=Weight/height2 (Kg/m2).
The severity of low back pain was obtained using the Oswestry Low back Disability
questionnaire; asking patients questions related to their back pain and how the back pain affect
certain activities. The total possible score is 5; if the first statement is marked the section score is
0; if the last statement is marked, it= 5 (appendix 1). Patients that were found to have severe
disability or are crippled were not included in the study, only those with mild to moderate
abnormality were used.
Information entered onto a spreadsheet included BMI, height, weight, right and left L5
multifidus cross sectional area for both the cases and controls each separately as well as the right
and left L5 multifidus muscle thickness also for both cases and controls.
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Figure 6: Orientation of the transducer in scanning the lumbar multifidus muscle (CSA).
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Figure 7: Orientation of the transducer in scanning the thickness of multifidus muscle.

35

Figure 8; showing how multifidus CSA is obtained
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Figure 9; showing how multifidus thickness is measured
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DATA MANAGEMENT
Data was entered in to excel spread sheet, it was cleaned and sorted after which it was then
exported in to statistical Package for Social Sciences (SPSS) version 21.0 for analysis.
Quantitative variables were summarized as mean and standard deviation. The effect of the
variables ‘pain group’ and ‘gender’ on multifidus muscle size (including the interaction between
these factors) was analyzed using analysis of covariance in the SPSS 21.0. The variable ‘pain
group’ was coded as either bilateral or central pain or unilateral pain. The variable of ‘age’ was
entered as a covariate in the analyses, resulting in effects being adjusted for age. Between group
contrasts was used to test for differences of the unilateral pain group and bilateral pain group
versus asymptomatic group.
The degree of symmetry of multifidus CSA was calculated as a percentage difference between
sides, relative to the larger side [% difference= (largest side – smallest side/largest side) x
100)].10 Analysis of covariance was used to compare the degree of symmetry of the unilateral
pain group with the bilateral pain group and asymptomatic ‘normal’ group. ‘Gender’ was also
included as a factor and ‘age’ was entered as a covariate in the analyses. The results were
presented in numerically, in tables ,graphs and /or chart.
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ETHICAL CONSIDERATIONS
Before commencement of the study, approval and permission was sought from the ethics and
research committee of Aminu Kano Teaching Hospital, Kano. Informed written consent was
obtained from the subjects involved in the study. Patients’ anonymity was protected with all
identification markers removed from the images. Even when the study is to be reported in a
scientific literature or conference, their anonymity will be maintained. A female chaperone was
always present during the course of the scanning of female subjects.
The study is non-hazardous since there has been no known serious side effect reported for B
mode ultrasound scan which will be used in this study.
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RESULTS
Demographics and clinical characteristics of the study subjects
A total of 200 subjects comprising of 100 chronic low back pain patients and 100 asymptomatic
subjects were examined. This includes 106 males and 94 females who were both matched for age
and sex (figure 10,11and 12).
The age of the subjects ranged between 19-65 years in both the CLBP and control subjects. The
mean and standard deviation of the ages were 43.17± 11.14 years in the CLBP group and 42.01±
10.76 in the control group. Majority of subjects belongs to age range 40-49. The difference in
age between the control and study groups showed no statistical significance (p=0.79) table I.
The height of the CLBP subjects ranged 1.45-1.90m

with the mean height and standard

deviation of 1.64± 0.103m, while the height of the controls ranged from 1.48-1.86m with their
mean height and standard deviation of 1.65±0.956m. The weight of the CLBP group ranged from
42-95Kg with the mean weight and standard deviation of

67.56±12.87kg, the weight of the

controls ranged from 44-103Kg and the mean weight and standard deviation were 67.93±13.41.
The differences between the height and weight of the control and study groups showed no
statistical significance (height p=0.96, weight p=0.80) table I. The mean BMI and standard
deviation for the CLBP was 24.98±4.42kg/m2, while the mean BMI and standard deviation for
the controls was 24.74±3.42kg/m2 (table 1). The differences in BMI between the control and
study group was statistically significant (p=0.04) table I.
The mean and standard deviation of the age, height, weight and BMI of the male subjects with
CLBP are 41.98±9.20, 1.71±0.082, 72.50±10.20, 24.73±3.25; while the corresponding values for
females are 44.51±12.96, 1.57±0.062, 62.04±13.43, 25.26±5.47 respectively with p values of
0.005 and 0.002 for age and BMI which are statistically significant, and 0.057and 0.109 for
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height and weight which are statistically insignificant (table 2). While the mean values and
standard deviation of the age, height, weight and BMI for the male in the control group are
41.31±8.47, 1.72±0.073, 73.43±12.38, 24.80±3.03; while the corresponding values for female
are 42.73±12.77, 1.58±0.063, 62.20±12.06, 24.68±3.81 respectively. The p values are 0.001(age)
which is statistically significant, 0.205(height), 0.549(weight), 0.352(BMI) which are statistically
insignificant (table 2).
Correlation between the thickness and CSA of LMM with the anthropometric parameters,
age and sex in chronic low back pain and controls
Positive correlates were noted between LMM CSA and thickness in both CLBP and control
subjects on one hand and the anthropometric parameters of height, weight, BMI and sex with
Pearson correlation coeffient and P values as shown in table 5.
Whereas, the same correlation with age showed negative and insignificant correlation with
Pearson correlation coeffient and P values shown in table 5.

Correlation of the CSA of LMM with the severity of low back pain
Correlation of LMM CSA with severity of LBP using the Oswestry low back disability
questionnaire showed lack of correlation between the severity of low back pain and the CSA of
LMM (table 6).
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SEX DISTRIBUTION OF THE CASES

47
53

MALES
FEMALES

Figure 10: Pie chart showing sex distribution in the CLBP group.
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SEX DISTRIBUTION OF THE CONTROLS

47
53

MALES
FEMALES

Figure 11: Pie chart showing sex distribution in the control group.
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CASES

CONTROLS

40
34

Frequency

35

34

30
25
20
20

17

22

20

22

17

15
10

7

7

5
0
20-29

30-39

40-49

50-59

Age
Figure 12: Bar chart showing age distribution of the subjects
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60-69

Table 1: Showing the mean and standard deviation of the anthropometric characteristics of
the subjects
VARIABLES

MEAN

STD

MINIMUM

MAXIMUM

P-value

CONTROLS

42.01

10.76

22.00

65

0.79

CASES

43.17

11.14

21.00

65.00

CONTROLS

1.65

0.95

1.48

1.86

CASES

1.64

0.10

1.45

1.90

CONTROLS

67.93

13.40

44.0

103.00

CASES

67.56

12.87

42.00

95.00

CONTROLS

24.74

3.42

16.79

38.19

CASES

24.98

4.42

18.59

39.54

AGE (years)

HEIGHT(m)
0.96

WEIGHT(Kg)
0.80

BMI(kg/m2)

45

0.04

TABLE 2: Showing the gender distribution of anthropometric indices of the subjects.
MEAN
SEX

AGE

FEMALES

MALES
HEIGHT
FEMALES

STANDARD DEVIATION

P VALUES

CASE CONTROLS

CASES

CASE

44.51

42.73

12.96

12.77

0.005

0.001

41.98
1.57

41.31
1.58

9.20
0.062

8.47
0.063

0.057

0.205

0.109

0.549

0.002

0.352

CONTROLS

1.71

1.72

0.082

0.073

MALES
WEIGHT
FEMALES

62.04

62.20

13.43

12.06

MALES

72.50

73.43

10.20

12.38

FEMALES

25.26

24.68

5.47

3.81

MALES

24.73

24.80

3.25

3.03

BMI

46

CONTROLS

Table 3: Showing the age grouping and total CSA and thickness of LMM in CLBP and
controls at the level of L5 vertebra

KEY TO TABLE
1. R= right multifidus
2. L= left multifidus
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Table 4: Showing the mean and standard deviation of the percentage asymmetry of LMM
at the level of L5 vertebra in CLBP and controls
Variables

Mean percentage

Standard deviation

P value

0.006

asymmetry
CSA
Cases

8.38

8.7

Controls

2.22

12.93

Cases

8.64

9.3

Controls

1.04

0.87

Thickness
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0.001

The correlation of CSA and anthropometric parameters, age and sex in those with CLBP.

Figure 13; Scatter plot showing correlation between sex and RMCSA among study group
(p=0.000, r=0.498).
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Figure 14; Scatter plot showing correlation between sex and LMCSA among study group
(p=0.000, r=0.456).
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Figure 15; Scatter plot showing correlation between height and LMCSA among study
group (p=0.000, r=0.460)
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Figure 16; Scatter plot showing correlation between weight and RMCSA among study
group (p=0.001, r=0.316).
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Figure 17; Scatter plot showing correlation between weight and LMCSA among study
group (p=0.011, r=0.255).
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The correlation of LMM thickness and anthropometric parameters, sex and age in those
with CLBP.

Figure 18; Scatter plot showing correlation of sex and RMT among study group
(p=0.000,r=0.490).
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Figure 19; Scatter plot showing correlation between sex and LMT among study group
(p=0.000, r=0.414)
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Figure 20; Scatter plot showing correlation between age and RMT among study group
(p=0.993, r=0.001).
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Figure 21; Scatter plot showing correlation between height and RMT (P=0.000, r=0.478)
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Figure 22; Scatter plot showing correlation between weight and LMT among study group
(p=0.001, r=0.336).
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Figure23: Scatter plot showing correlation between BMI and RMT (p=0.000, r=0.321)
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The correlation of LMM CSA and thickness with anthropometric parameters, age and sex
in controls.

Figure 24; Scatter plot showing correlation between sex and RMCSA among controls
(p=0.000, r=0.655)
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Figure 25; Scatter plot showing correlation between age and RMT among controls
(p=0.304, r=0.104)
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Figure 26; Scatter plot showing correlation between height and RMCSA among controls
(p=0.000, r=0.754)
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Figure 27; Scatter plot showing correlation between weight and RMCSA (P=0.000,
r=0.698)
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Figure 28; Scatter plot showing correlation between weight and LMT among controls
(p=0.000, r=0.732)
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Figure 29; Scatter plot showing correlation between BMI and RMT among controls
(p=0.000, r=0.490)
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Table 5: Pearson’s correlation coefficient between the Multifidus cross-sectional area and
thickness of CLBP and controls respectively with age, sex and anthropometric parameters..
Variables

RMCSA1 RMCSA2 LMCSA1 LMCSA2 RMT 1

RMT 2

LMT 1

LMT 2

Age r=

0.022

0.138

0.083

0.112

0.001

0.104

0.069

0.079

P values= (0.81)

(0.172)

(0.414)

(0.267)

(0.993)

(0.304)

(0.494)

(0.437)

Sex r=

0.655

0.456

0.666

0.490

0.531

0.414

0.508

P values= (p<0.001) (<0.001)

(<0.001)

(<0.001)

(<0.001) (<0.001) (<0.001) (<0.001)

Height r=

0.754

0.460

0.751

0.478

P values= (<0.001)

(<0.001)

(<0.001)

(0.001)

(<0.001) (<0.001) (0.001)

(<0.001)

Weight

0.316

0.698

0.255

0.696

0.423

0.748

0.336

0.732

(<0.001)

(<0.001)

(0.011)

(0.001)

(0.001)

(0.001)

(0.001)

(0.001)

0.40

0.348

0.47

0.349

0.321

0.490

0.321

0.474

(<0.001)

(0.001)

(0.001)

(0.001)

(0.001)

(0.001)

(0.001)

BMI r=

0.498

0.470

P values= (<0.001)

0.672

0.485

0.668

Key to table
1. Data represent Pearson’s correlation coefficients (r) and (P-value) while p<0.05 is regarded as
significant
2. 1= CLBP,
3. 2=Controls
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TABLE 6: Showing correlation of the CSA of LMM with severity of CLBP.

Variables

Severity

Number of

Mean

cases
RMCSA

LMCSA

Standard

P value

deviation

Mild

53

2.95

0.92

Moderate

47

2.42

0.69

Mild

53

2.91

0.97

Moderate

47

2.55

0.94

67

0.32

0.96

DISCUSSION
In this study, the cross sectional area and thickness of the lumbar multifidus muscle was
measured at the level of L5 vertebral body in both CLBP and controls. The mean age and
standard deviation in the CLBP group was (43.17± 11.14 years, age range 21-65years), while in
the control group (42.01± 10.76 year, age range 22-65years). The lack of significance difference
between the above 2 groups (table1) might have been due to the fact that the study subjects were
matched for age. This is in agreement with the result obtained by Tracy et al59 where the mean
age and standard deviation of the cases and controls were 41.1±13.7years and 33.8±11.2
respectively with a p value of 0.07. The mean age and standard deviation of the CLBP and
controls are higher than the study of Ismail et al71 on the effect of stabilizing exercise of LMM in
CLBP in Kano Nigeria, where the experimental group mean was (36.77±12.4years) and the
control group mean was (39.57±9.04years). This may be due to the small size of sample used in
the later study, it is also much higher than that of Sequeira et al72 (7.82±0.93years) in Brazil.
Because Sequeira et al the study was conducted in subjects 6-9years of age. It was however less
than that of Kehinde et al73 47.06±11.84 in Lagos, it is also slightly lower than that of Hides et
al10 (46.8±13.2) in Australia. These variations are likely due to differences in age of the study
groups with some of the other study done in much younger subjects while others done in older
subjects as well as the sample size of the study population.
The age group most affected by CLBP in this study is 40-49years (figure 12) and also a higher
prevalence is seen in males than females (figure 9) this is in agreement with the research carried
out in Nigeria by Ahidjo et al.55 and Hides et al10 in Australia.
The mean height and standard deviation of the CLBP and control groups were 1.64±0.10 and
1.65±0.95 respectively; while their respective weights (mean± SD) were 67.56±12.87 and
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67.93±13.40. These were in agreement with similar previous study done at the same location.71
However there was no statistically significance between heights and weights of CLBP and
control groups (Table 1, p=0.96 and p=0.80 respectively).

Earlier studies in Lagos and

Brisbane Australia59 also showed lack of significant difference in the 2 groups on comparing the
above parameters. The difference in height and weight between this study and those quoted
above may be due to difference in geographical location of the study groups. Both height and
weight of the two studies show no statistical significant difference, this is indicating that weight
and height might not be important determining factors for the development of CLBP.
The mean BMI and standard deviation of the CLBP and controls are 24.98±4.42 and
24.74±3.42 respectively in this study. This is similar to that of

Kim et al 74 24.8±2.5 and

24.2±3.2 in CLBP and acute LBP respectively, but higher than that of Ismail et al 71 23.97±5.23
(experimental group) and 23.80±4.25 (control group). The difference in the BMI of this study
and that of Ismail et al conducted in the same environment may be due to the fact that our study
used a larger sample size with older age group compared to Ismail et al. There is statistical
significant difference in the BMI of the two groups in this study (p=0.004) table 1, which is in
variance with that of Kim et al74 (p=0.343) and Kehinde et al (p=0.28).This may be due to the
fact that the controls in this study were healthy individuals who are without CLBP while the
controls of Kim et al have acute LBP. While Kehinde et al subjects were non-specific CLBP
divided into four groups.
The result of this study show the females in both the CLBP and control groups were significantly
older than males (p=0.005) and (p=0.001) respectively (table 2). This is similar to the study of
Stokes et al61 (p<0.01). While the males are taller and heavier in both CLBP and controls,
however there is no statistical significance for height (p=0.057) and (0.205) and weight (0.109)
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and (0.549) respectively (table 2). This is in variance with the findings of Stokes et al where
height and weight of males and females have significant statistical difference, with both having p
values of <0.001. The females CLBP in this study have greater BMI than their males counter
parts which is statistically significant (p=0.002) this is similar to the findings of Stokes et al
(p<0.001), while there is no statistical significant difference between females and males in the
controls (p=0.352). The differences in the demographic details between the two studies might be
due to the fact that Stokes et al carried out their research in healthy individuals with no controls,
may also be due to difference in geographical location. Patients in this study were also matched
for age and sex which may also be another contributing factor.
Result of this study showed that asymptomatic subjects have significantly larger multifidus
muscle CSA and thickness when compared with the CLBP patients (p<0.05-0.001) as shown in
table 3. This is in agreement with the results of Hides et al10,Fortin et al65 as well as Tracy et
al59 who found significantly smaller CSA of the multifidus muscle in CLBP group compared
with subjects in the healthy group at the level of L5 (p=0.001). However this is in variance with
the finding of Smyres in Brigham USA (P=0.437) where there was no significant difference in
LMM size between those with and without LBP.76 This may be due to the fact that Smyres
conducted her study among athletes that are elite ballroom dancers that have specialized dance
routines and training programs, which seemed to have influenced multifidus size regardless of
the presence of back pain.
The mean values and standard deviation for the percentage (%) asymmetry for the CSA of LMM
in CLBP and healthy controls was 8.38±8.7% and 2.22±12.93% respectively which show
statistically significant difference between the two groups (p=0.0006) table 4 this is in agreement
with the findings of Hides et al10 where the mean percentage (%) asymmetry in cases and
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controls was 10.5±15.5% and 1.9±15.2 % with a significant p value of 0.001. This shows that
CLBP have higher degree of asymmetry in their LMM CSA when compared to healthy controls.
There is also significant statistical difference between the thickness of LMM of cases and
controls (p=0.001) which is also in agreement with the study of Tracy et al 59 (p=0.002). The LMM
are important stabilizers of the back, and dysfunction in these muscles is strongly associated with
LBP. The dysfunction is a result of pain inhibition from the spine, and it tends to continue even
after the pain has resolved, likely contributing to the high recurrence rate of LBP. Persisting
LMM dysfunction is identified by atrophic replacement of multifidus muscle with fat.75
Previous studies have shown that multifidus is symmetrical between sides in normal healthy
individuals.9,10,11,61 Hides et al

11

reported 3 to 4% between sides difference in normal subjects,

Stokes et al61 reported between sides difference that ranged from 7.2 to 9.6% and Hides et al 10
result showed between sides difference in normal individuals ranging from 2.9 to 5.8%. Between
side’s differences for normal subjects in this study range from 0.19 to 4.24%, this is suggesting
that the multifidus muscle is relatively symmetrical; identification of high degree of asymmetry
in patients with LBP should be regarded as evidence of involvement at that level.
In both genders there was significant positive correlation for both CSA and LMM thickness with
sex (p<0.001) table 5, this also in agreement with the findings of Stoke et el (p<0.05-0.001). But
Sequiera et al70 in Brazil found no significant correlation between sex and muscle size, as their
volunteers are children age 6 to 9 years who have not reached puberty yet. The multifidus CSA
and thickness did not correlate significantly with age (table 5) this is also in agreement with the
result of Stokes et al and Watson et al57 However it is in variance with the result of Sequiera et
al70 in Brazil who found strong correlation between multifidus size and age. This may be due to
the fact that they conducted their study with children where there is progressive muscle mass
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increase with chronological age, from childhood to adolescence.77

There is significant

correlation between multifidus size and height, weight and BMI; table 5 (p<0.05-0.001 and
r =0.32-0.75) this is also in agreement with the study of Sequiera et al (p<0.001 and r=0.540.83), and Hides et al where there is significant correlation between multifidus size and weight
and height. But in variance with the findings of Stokes et al where no significant correlation exist
between multifidus size and general anthropometric measurements of height, weight and BMI.
This might be due to the fact that Stokes et al sample have an average weight greater than this
study.
The reason behind the findings of similar pattern of

correlation of the anthropometric

parameters, age and sex on one hand and the LMM CSA and thickness on the other hand in both
CLBP and controls in this study (table 5). May be due to the fact that subjects were matched for
age and sex. Subjects also show similarities in their height, weight and BMI which may be
another contributing factor.
The correlation between RMCSA and LMCSA with the severity of low back pain is not
significant with P values of p=0.32 and 0.96 respectively (table 6). This is similar to the findings
of Kader et al63that the correlation between the intensity of pain and severity of muscle atrophy
was not statistically significant. But found positive correlation between LMM atrophy and leg
pain (p<0.001). But in variance with the result of Quichen et al58 which showed significant
correlation (p<0.001) between the ratio of lumbar multifidus cross-sectional areas and the
severity LBP in patients with chronic low back pain. This may be due to the fact that their study
was carried out only in patient with unilateral LBP, their sample size was small (24 patients) and
measurement was also made at L3 not L5 as in the present study.

72

CONCLUSION
This study has shown the value of ultrasound in the assessment of the cross sectional area and
thickness of lumbar multifidus in patients with chronic low back pain. The multifidus CSA and
thickness correlate significantly with sex, height, weight and BMI. Multifidus muscle is larger in
healthy subjects when compared to chronic low back pain patients. No correlation was found
between lumbar multifidus CSA and the severity of low back pain. Clinically, asymmetry in
LMM is useful in the identification of the exact level of pathology in patients with LBP.
Moreover; it is useful in the assessment of patients’ response to treatment which is manifest as
increase in thickness of the muscle, consistent with muscle regeneration.
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RECOMMENDATION
1. Identification of asymmetry in patients with low back pain should be considered evidence of
involvement at that level. Since the findings of this study indicate a very high degree of L5
multifidus side to side symmetry in healthy subjects.
2. Further studies on the utility of the serial measurement of LMM CSA on Ultrasonography
are recommended in patients undergoing therapy for CLBP.
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LIMITATION OF THE STUDY
Ultrasonography is user dependent hence there may be minor variations in the values obtained.
This was reduced to the minimum by taking three measurements then the average value
determined and all measurements were done by one examiner to avoid inter-observer variation.
There was difficulty in getting the control group with some subjects declining to be part of the
study; this was overcome by replacing them with consenting individuals.
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APPENDIX 1
QUESTIONAIRE
SONOGRAPHIC ASSESSEMENT OF LUMBAR MULTIFIDUS MUSCLE IN CHRONIC
LOW BACK PAIN AND HEALTHY CONTROLS IN KANO, NIGERIA
Serial number ………………….
Hospital number …………………….
Sex…………………….
Age ………….
Nature of low back pain …………….
a. Bilateral b. Unilateral c. Normal
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Oswestry Low Back Pain Disability Questionnaire
Instructions
This questionnaire has been designed to give us information as to how your back or leg pain is
affecting your ability to manage in everyday life. Please answer by checking ONE box in each
section for the statement which best applies to you. We realise you may consider that two or
more statements in any one section apply but please just shade out the spot that indicates the
statement which most clearly describes your problem.
Section 1 – Pain intensity
I have no pain at the moment
The pain is very mild at the moment
The pain is moderate at the moment
The pain is fairly severe at the moment
The pain is very severe at the moment
The pain is the worst imaginable at the moment
Section 2 – Personal care (washing, dressing etc)
I can look after myself normally without causing extra pain
I can look after myself normally but it causes extra pain
It is painful to look after myself and I am slow and careful
I need some help but manage most of my personal care
I need help every day in most aspects of self-care
I do not get dressed, I wash with difficulty and stay in bed
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Section 3 – Lifting
I can lift heavy weights without extra pain
I can lift heavy weights but it gives extra pain
Pain prevents me from lifting heavy weights off the floor, but I can manage if they are
conveniently placed eg. on a table
Pain prevents me from lifting heavy weights, but I can manage light to medium weights if they are
conveniently positioned
I can lift very light weights
I cannot lift or carry anything at all
Section 4 – Walking*
Pain does not prevent me walking any distance
Pain prevents me from walking more than 2 kilometres
Pain prevents me from walking more than 1 kilometre
Pain prevents me from walking more than 500 metres
I can only walk using a stick or crutches
I am in bed most of the time
Section 5 – Sitting
I can sit in any chair as long as I like
I can only sit in my favourite chair as long as I like
Pain prevents me sitting more than one hour
Pain prevents me from sitting more than 30 minutes
Pain prevents me from sitting more than 10 minutes
Pain prevents me from sitting at all
Section 6 – Standing
I can stand as long as I want without extra pain
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I can stand as long as I want but it gives me extra pain
Pain prevents me from standing for more than 1 hour
Pain prevents me from standing for more than 3 minutes
Pain prevents me from standing for more than 10 minutes
Pain prevents me from standing at all
Section 7 – Sleeping
My sleep is never disturbed by pain
My sleep is occasionally disturbed by pain
Because of pain I have less than 6 hours sleep
Because of pain I have less than 4 hours sleep
Because of pain I have less than 2 hours sleep
Pain prevents me from sleeping at all
Section 8 – Sex life (if applicable)
My sex life is normal and causes no extra pain
My sex life is normal but causes some extra pain
My sex life is nearly normal but is very painful
My sex life is severely restricted by pain
My sex life is nearly absent because of pain
Pain prevents any sex life at all
Section 9 – Social life
My social life is normal and gives me no extra pain
My social life is normal but increases the degree of pain
Pain has no significant effect on my social life apart from limiting my more energetic interests eg,
sport
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Pain has restricted my social life and I do not go out as often
Pain has restricted my social life to my home
I have no social life because of pain
Section 10 – Travelling
I can travel anywhere without pain
I can travel anywhere but it gives me extra pain
Pain is bad but I manage journeys over two hours
Pain restricts me to journeys of less than one hour
Pain restricts me to short necessary journeys under 30 minutes
Pain prevents me from travelling except to receive treatment
*Note: Distances of 1 mile, ½ mile and 100 yards have been replaced by metric distances in the
Walking section.

Scoring instructions
For each section the total possible score is 5: if the first statement is marked the section score =
0; if the last statement is marked, it = 5. If all 10 sections are completed the score is calculated as
follows:
Example: 16 (total scored)
50 (total possible score) x 100 = 32%
If one section is missed or not applicable the score is calculated:
16 (total scored)
45 (total possible score) x 100 = 35.5%
Minimum detectable change (90% confidence): 10% points (change of less than this may be
attributable to error in the measurement)
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Interpretation of scores 0% to 20%: minimal
disability:

The patient can cope with most living activities.
Usually no treatment is indicated apart from
advice on lifting sitting and exercise.

21%-40%: moderate disability:

The patient experiences more pain and
difficulty with sitting, lifting and standing.
Travel and social life are more difficult and
they may be disabled from work. Personal care,
sexual activity and sleeping are not grossly
affected and the patient can usually be managed
by conservative means.

41%-60%: severe disability:

Pain remains the main problem in this group
but activities of daily living are affected. These
patients require a detailed investigation.

61%-80%: crippled:

Back pain impinges on all aspects of the
patient's life. Positive intervention is required.

81%-100%:

These patients are either bed-bound or
exaggerating their symptoms.
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APPENDIX 11
INFORMED CONSENT
I Dr Aliyu Mohammed El-Habeeb, a resident doctor in Aminu Kano Teaching hospital
will be conducting a study titled Sonographic assessment of lumbar multifidus muscle in chronic
low back pain patients and healthy controls in Kano, Nigeria. The aim of the study is to measure
the cross sectional area of the lumbar multifidus muscle using ultrasound at the L5 level in
chronic low back patients and compare the results to those of normal healthy controls. This
would not only provide a baseline data for patients in our environments but will also be available
in the management of chronic low back pain.
Your participation is voluntary and you are allowed to withdraw at any stage of the study with no
consequences to the care you receive. Sonography is safe and free of ionizing radiation.
Confidentiality is ensured because all the data information gathered will be kept confidential. In
the event the study is reported in scientific literature or gathering, your anonymity will be
maintained.
……………………………………………………………..
Clients signature and date
…………………………………………………………….
Researcher signature and data
……………………………………………………………
Witness signature and date
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