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Abstract

Background: Low Back Pain (LBP) is a symptom rather
than a disease diagnosis. Pathology in the low back might
affect the pattern of movement rather than only the range of
movement ROM. Approximately 10% with LBP do not respond
to treatment and develop chronic LBP. The cause for this non-
response to treatment is lack of specific diagnosis and inability
to distinguish, in some people, pain arising from the Sacroiliac
Joints (S1Js) or the lumbar spine.

Aim of Study: This study was conducted to identify the
relationship between Sacroiliac joint dysfunction SIJD and
lumbar spine movement in sagittal and frontal plan.

Subjects and Methods: Forty participants aging 20:40
years divided into 2 groups. Group (A) consisted of 20 healthy
participants, Group (B) SIJD consisted of 20 subjects were
positive of at least 3 SIJ provocative test. All the participants
on the study, pelvic asymmetry was measured by PALM
device also spinal flexibilityof lumbar spine was assessed in
sagittal and frontal plan.

Results: There was negative weak significant correlation
between mean difference of pelvic inclination and Extension-
Flexion E-F of lumbar (#=0.405, p=0.014%*). While, no
significant correlation between mean difference of pelvic
inclination and lumbar flexion, left side bending, right side
bending, and over all side bending L-R of lumbar.

Conclusion: There was change of lumbar spine mobility
in sagittal plan on extension and overall sagittal ROM with
SIJD patients, though in comparison between groups it showed
that patient with SIJD had less overall frontal plan ROM.

Key Words: Sacroiliac joint dysfunction — Mechanical low
back pain — Lumbar flexibility.

Introduction

THE sacroiliac joint dysfunction SIJD in a primary
LBP population demonstrated 31.7% of patients
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[1]. SUJ is a potential pain generator that must be
considered within the differential diagnosis of LBP
[2]. SIJ pain is a relatively common cause of LBP
with a prevalence ranging from 10 to 27% [3-5].
History, physical examination, and imaging often
have low sensitivity and specificity for the diagnosis
of SIID. For these reasons, diagnosis and treatment
often remains a challenge [6].

The most typical site of pain from the SIJ is at
the junction with the sacrum, the medial portion
of the buttock. However, pain radiating to the
posterolateral aspect of the greater trochanter and
to the posterolateral aspect of the thigh is common
[7-10] . Unilateral pain is more common than bilat-
eral by as much as a 4:1 ratio. Patterns of somatic
referred SIJ pain have been identified and can vary
significantly [11,12].

Pelvic asymmetry in the sagittal plane, namely,
iliac rotation asymmetry, is often linked to SIJ
dysfunction, and refers to malalignment between
the left and right innominate bones [13]. It is pre-
sumed that pelvic asymmetry alters the body me-
chanics, puts various body segments under strain,
and, therefore, contributes to musculoskeletal pain
[14-17] . In particular, compensation for pelvic asym-
metry that occurs in the musculoskeletal system
alters the mechanics of the lumbar spine as reflect-
ed. These secondary alterations are presumed to
contribute to LBP [18,19] .

The magnitude and timing of such lumbar and
pelvic contributions to trunk motion have been
investigated extensively for different purposes in
the rehabilitation under the label of lumbopelvic
rhythm LPR [20] Several authors have proposed
that repeated LPR is a factor in the development
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and course of LBP [21-23] . Increased LPR, partic-
ularly early in the range of trunk and limb move-
ments, has been associated with LBP [24-29] . This
study has been conducted to compare SIJD and
lumbar flexibility between normal subjects and
SIJD patients between patients with SIJD on sagittal
and frontal plan. And identify the significant rela-
tionship between SIJD and lumbar spine movement.

Subjects and Methods

Study selection: Inclusion and exclusion criteria:

This study was an observational case control
correlation study designed to identify the significant
relationship between SIJD and lumbar spine move-
ment in sagittal and frontal plan. Participants (forty
males, 20-40 years of age) were recruited locally
on Faculty of Physical Therapy, Cairo University
outpatient clinic July 2019. Informed consent form
was signed by the participants. All potential par-
ticipants on the study group were initially screened
for eligibility. Subjects were excluded if they had
a history of rheumatoid arthritis, lower extremity
fracture, neurological sensory or motor deficits,
history of surgeries on the back, spinal deformities,
and subjects with true leg length discrepancy. We
invited local physical therapy clinics to refer sub-
jects diagnosed with chronic LBP (individuals with
unilateral chronic LBP, more than 3 month and not
exceeding 3 years) below level of L5, or pain over
posterior aspect of SIJ around posterior superior
iliac spine and buttock with and without above
knee thigh pain. And patients who were positive
with at least 3 provocation SIJ test. Subjects were
included in this study and classified into two
groups: Group (A) Control group with no history
of LBP in the last 6 month before the study (n=20
males, mean age and body mass index values of
30.66+4.40 years and 25.84+3.27kg/m” respective-
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ly) and LBP Group (B) (n=20 males, patients with
diagnosis of SIJD with mean age and body mass
index values of 28.05+6.05 years and 23.43+6.8
kg/m” respectively).

Equipment: To assess pelvic asymmetry, pelvic
inclinometer PALM (USA made) was used to meas-
ure the difference between right and left side iliac
rotation, with participant in standing position.
PALM device appears to provide a potentially
reliable measure of pelvic inclination in pelvic
dysfunction [30]. To measure lumbar mobility,
Spinal Mouse SM (Swiss made) was used. SM was
considered as practical due to its ease of access
and low-cost processing time as opposed to the
access to CT and MRI facilities. SM was previously
investigated for its repeatability and reliability by
others for clinical applications [31-35].

Procedures: First, personal information and
relevant history of each participant was taken and
recorded. Each patient was verbally informed
regarding the purpose of the current study then,
the individual was asked to sign an informed con-
sent form. Clinical testing was done before testing
procedure to insure the patient had positive results
in (3) S1J provocation tests.

Testing procedures:

1- Lumbar flexibility assessment: The measure-
ments were made in a quiet environment. The
patients are asked to stand symmetrically, dividing
their weight equally between the two feet as much
as possible. The C7-S3 vertebral spinal processes
are determined and marked with a marker. The
patient is standing up straight in the anatomical
position Fig. (1). The SM is then moved downwards
over the spinal criteria points.

©

Fig. (1): (A) Extension. (B) Flexion. (C) Side bending.



Ahmed M.A. Shady, et al.

The data transferred to the computer through
the SM are analyzed and the general mobility of
al lumbar spinesis provided. Assessment will be
done for side bending,flexion, and extension.

2- Measurement procedures for pelvic inclinom-
eter PALM: The subjects were measured while in
equal symmetrical standing position but no foot-
wear on alevel floor. The ratersused a PALM to
take measurements for pelvic tilt on each side of
the pelvis. For each measurement of pelvic tilt,
standard instructions are used per the manufacturer's
guidelines, as follows: With each index finger
slightly prominent ready for concurrent palpation
of the posterior superior iliac spine and anterior
superior iliac spine, the practitioner positions the
PALM on the side of the innominate bone and
takes areading. The practitioner moves their index
finger over the most prominent point of theiliac
crests until the apex is established for the measuring

Fig. (2).

Fig. (2): Pelvic inclination measurement.

Satistical analysis:

Statistical analysis was conducted using SPSS
for windows, Version 22 (SPSS, Inc., Chicago,
IL). Pearson product moment correlation coefficient
was used to determine the correlations among the
variables. Theinitial alphalevel for the correlation
analysiswas set at 0.05. Aswell as, the current
study involved one independent variable, it was
the (tested groups); between subject factor which
had two levels (Group A represent healthy subjects
and Group B represent subjects with SIJD). In
addition, this test involved seven tested dependent
variables. Prior to final analysis, data were screened
for normality assumption, homogeneity of variance,
and presence of extreme scores. This exploration
was done as a pre-requisite for parametric calcula-
tions of the analysis of difference. Descriptive

3627

analysis using histograms with the normal distri-
bution curve showed that the all dependent variables
were normally distributed and not violates the
parametric assumption for the measured dependent
variable. Additionally, testing for the homogeneity
of covariance revealed that there was no significant
difference with p-values of >0.05. The box and
whiskers plots of the tested variable after removal

of the outliers were done. Normality test of data
using Shapiro-Wilk test was used, that reflect the
data was normally distributed for all dependent
variables, so al these findings allowed the research-
ers to conduct parametric analysis. So, one-way
MANOVA was used to compare all dependent
variables between both groups. The alpha level

was set at 0.05 for this test.

Results

Correlation among mean difference of pelvic
inclination and all dependent variables:

As presented at (Table 1), the correlations
between mean difference of pelvic inclination and
other dependent variables for each group were
studied through the Pearson product moment cor-
relation coefficient. It revealed that there was
positive weak significant correlation between mean
difference of pelvic inclination and lumbar exten-
sion (r=0.377, p=0.023*). Aswell as, there was
negative weak significant correlation between mean
difference of pelvic inclination and E-F of lumbar
(r=—0.405, p=0.014*). While, there were no signif-
icant correlation between mean difference of pelvic
inclination and lumbar flexion (r=0.01, p=0.955),
mean difference of pelvic inclination and left side
bending (r=0.042, p=0.807), mean difference of
pelvic inclination and right side bending (r=—0.044,
p=0.799), and mean difference of pelvic inclination
and L-R of lumbar (r=0.013, p=0.939).

Comparison between both groups One-way
MANOVA:

Aspresented in (Table 2), the mean values of
mean difference of pelvic inclination increased in
the patients compared with the healthy controls.
One-way MANOVA revealed asignificant differ-
ence for the tested variables of interest between
the two tested groups (F=2.445, p=0.033). Multiple
pairwise comparison tests (post hoc tests) revea ed
that the mean values of the lumbar extension,
E-F of lumbar, and L-R of lumbar declined signif-
icantly in the patient group compared with the
healthy group (p=0.04*, 0.028*, and 0.003*) re-
spectively. While, there was no significant differ-
ences between both groups in the other dependent
variables (p>0.05) (Table 2).
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Table (1): Bivariate correlations among mean difference of pelvic inclination and all

dependent variables.

Lumbar Lumbar  Lumbar Leftside Rightside L-Rof
flexion  extension E-F bending bending lumbar
Mean difference of r=0.01 r=0.337 r=—0405 r=0.042 r=-0.044 r=0.013
pelvicinclination  p=0.955 p=0.023* p=0.014* p=0.807 p=0.799 p=0.939

*: Significant at alphalevel 0.05.

Table (2): Descriptive statistics and multiple pairwise comparisons for al dependent variables

in both groups.

Group A Group B Mean p-

Mean £ SD Mean = SD difference  value
Lumbar flexion 32.77+9.63 32.83+9.43 -0.05 0.986
Lumbar extension -46.16+7.33 —40+10.14 -6.16 0.04*
E-F of lumbar 79.05+8.69 72.88+7.33 6.16 0.028*
Left side bending 18.88+6.22 17.94+6.14 0.94 0.65
Right side bending 15.83+5.32 12.5+6.06 3.33 0.089
L-R of lumbar 34.44+9.04  30.61%8.65 10 0.003*
Mean difference of pelvicinclination  0.83+2.06 2.5+0.85 -1.66 0.003*

*: Significant level is set at alphalevel <0.05.

Discussion

The results of the current study concerning
relationship of lumbar spine ROM and SIJD on
sagittal plan disagree with those reported by Shojael
et al., [36] who concluded that Lumbar range of
flexion was smaller in patients and Shojaei et al.,
[36]justified that as the smaller lumbar contribution
in patients with LBP compared to controls did not
affect the task performance; both groups displayed
asimilar amount of thoracic rotation. The similar
amount of thoracic movement was the result of
using more pelvic rotation by patient with LBP
compared to the controls. Large pelvic rotations
impose higher shearing demands on the lower back
[37] and are al so associated with projection of a
larger shearing component of internal muscle forces
on the spine [38] . Therefore, an increased level of
contact force on facet joints of the lumbar spine
could be the negative cost of the adopted posture
displayed by patients with acute LBP.

The current study measured the effect between
SIJD on lumbar flexibility on sagittal plan which
isdifferent to Shojaei et a., [37] who measured
effect of LBP on lumbar spine ROM and found
increase of pelvic range of rotation was larger in
patients, as patient with LBP compensate the small-
er lumbar contribution ROM through larger pelvic
rotation. In the current study it showed patients
with SIJD had more load on lumbar spine motion.
Also, there was significant increase in the mean
difference of pelvic inclination in the patient group
compared with the healthy group and which influ-
enced Lumbar spine ROM; mean values of the

lumbar extension ROM, and lumbar sagittal plan
ROM of lumbar declined significantly in the patient
group compared with the healthy.

Furthermore, six studies examined the relative
lumbar and hip contribution to flexion movements,
five [29,39-42] during forward flexion, and one [2g]
returning from afully flexed position. Four of five
studies investigating forward flexion found no
significant difference between those with and
without L BP when comparing lumbar with hip
contribution (ratio) to flexion ROM at end range.
A non significant but consistent effect favored
reduced lumbar (compared with hip) contribution
to flexion for those with LBP. Three studies
[28,29,41] found significant differencesin the
'through-range' contribution of lumbar movement.
Esolaet a., and Porter et al., [29,41] both found
significant reductions of lumbar contribution to
midrange flexion but not at end range. McClure et
al., 1997 [28] found a greater contribution of the
lumbar spine during mid-range return from the
fully flexed position (relative extension).

Neuromuscular control and load sharing have
been recognized to play arole in LBP development
[43-48] . O' Sullivan, [49] concluded that poor move-
ment dysfunction of the back, the person is un-
knowingly damaging him or herself through faulty
movement patterns. O'Sullivan [49] describes these
back-pain patients not as pain avoiders, but, as
pain provocateur. Relative flexibility theory Harris-
Hayeset al., [50] suggests that movement occurs
through the pathway of least effort, e.g. if the hip
movement isrelatively stiff compared to that of
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the low back, then the movement is more likely to
happen in the back, leading to a back-pain problem
related to the direction of that particular movement.
The directions or symptoms of the movement
control are called flexion, extension and side flex-
ion/rotation. Which agreed with our results as it
showed with increase of pelvis asymmetry accom-
panied with more lumbar extension, on the other
hand that increase of lumbar spine extension ROM
is less compared with controlled group.

The current study results concerning relation-
ship of lumbar spine ROM and SIJD on frontal
plan disagree with those reported by Gombatto et
al., [51] found that lumbar region contributions to
the trunk lateral bending movement were greater
in the early phases of trunk lateral bending to the
left than to the right for peoplein the rotation with
Extension subgroup. However, peoplein the rota-
tion subgroup displayed no significant differences,
right versus left, in the percent contribution of
lumbar region motion to total trunk lateral bending
motion. Gombatto et al., [51] justifies that the
previous results due to the asymmetry of lumbar
region contributions occurs early in the range of
trunk lateral bending in the rotation with extension
subgroup and because functional activities are
commonly performed in the early and middle ranges
of joint motion, rather than at the end ranges.
Theoretically, [2352,53] if the lumbar region con-
tributes more than other regions early during trunk
lateral bending movement, then the lumbar region
potentially moves repeatedly during all functional
activities that involve any degree of trunk lateral
bending. The repetition of such lumbar region
movement across the day suggests that the amount
of time without loading may be insufficient for
normal tissue adaptation,resulting in the accumu-
|ation of excessive tissue stress, micro trauma, and
LBP symptoms. Thus, the asymmetry of the lumbar
region movement pattern early during trunk lateral
bending is considered to be an important contributor
to the LBP problem in the rotation with extension
subgroup and an important finding for identifying
peoplein the rotation with extension subgroup [54].

On current study we measured the end range
in frontal plan between right and left side bending
and there were no significant correlation between
mean difference of pelvic inclination and left side
bending and right side bending but Gombatto et
al., [51] found that the right versus | eft difference
in the contribution of lumbar spine to trunk |ateral
bending was particularly evident during the early
part of the trunk lateral bending motion. During
the first 25% of the trunk lateral bending motion.

3629

With agreement to our study Eisaet a., [55]
study which found that the LBP group exhibited
significantly higher asymmetry in the principal
motion. The groups differed significantly in the
pattern of coupled rotation during lateral flexion.
Asymmetry in lumbar lateral flexion was highly
related to two types of pelvic asymmetry: Latera
pelvictilt LPT and iliac rotation asymmetry IRA.
Asymmetry in lumbar axial rotation was highly
related to IRA but weakly related to LPT. The LBP
group exhibited significantly higher range and
asymmetry in lumbar coupled axial rotation, but
not in lumbar coupled lateral flexion.

Conclusion:

According to the results, it can be concluded
that there is significant weak positive relationship
between lumbar spine mobility on extension and
SIJD. Moreover, negative significant weak rela-
tionship between lumbar spine overall sagittal
range of motion with sacroiliac dysfunction pa-
tients, in contrast on frontal plan no relationship
was found with SIJD. On the other hand, in com-
parison between groups it showed that patient with
SIJD had less overall frontal plan ROM, sagittal
and extension ROM.
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