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ABSTRACT

Background: In physical therapy, usually the effects of treatment on any condition will be evaluated based on the mode
of action on the target tissue. Some treatments will have direct and indirect effects. Due to indirect effects, there may
be changes in other tissues or systems in and around the target tissue. The interaction between target, effect, and action
was studied under TEA model. In sacroiliac joint dysfunction, Muscle Energy Technique (MET) and Spinal Manip-
ulation Therapy (SMT) were proved as useful treatment approaches but one is targeted on muscles (MET) the other
targets on joint (SMT). The indirect effects of both the approaches can’t be neglected. This study focused on evaluating
indirect effects of SMT.

Methods: A pilot study was conducted to see the effect of Spinal Manipulation Therapy on muscles (Transverse Abdom-
inus, Internal Oblique) when applied in patients with sacroiliac joint dysfunction. 44 subjects diagnosed with sacroiliac
joint dysfunction were recruited in the study. Resting thickness was measured by ultrasound before and after Spinal
Manipulation Therapy. SPSS version 17 was used for statistical analysis. Paired t-test compared pre and post test results.

Results: After conducting Pilot study revealed that Pre resting thickness of Transverse Abdominus and Internal Oblique
is (3.5+0.10) and (5.47+ 0.15) Post resting Thickness of TrA (Transverse Abdominus) and Internal Oblique (IO) is
(3.90+0.12) and (7.63+0.80) Results are significant as P-Value 0.000 that is <0.05.

Conclusion: Here is concluded that SMT is a useful method to treat muscles through its direct action is on the Sacroil-
iac joint in Sacroiliac joint dysfunction. So we can use it for treating muscles by applying on joints (Indirect method).
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INTRODUCTION

Sacroiliac joint dysfunction may cause a low backache [1]
prevalence of Sacroiliac joint dysfunction among chronic
lower back ache is 10% to 27% [2]. Some muscles increased
compressive forces on sacroiliac joint such as Transverse
abdominous, Gluteus maximus, multifidus, external
oblique, Internal oblique and Latissimus dorsi, etc..[3].
Pain arises from sacroiliac joint anatomical vicinity as de-
scribed by international association for the study of pain.
While applying provocation tests, pain reproduced and di-
minished by using local anesthesia. Researchers are explor-
ing the sacroiliac joint pain areas that are felt at the poste-
rior aspect of joint, and radiating to the buttock, groin and
lower limbs[4]. The physical therapist believes that there is
considerable movement in this joint. Sacroiliac joint dys-
function can be isolated by evaluating critically. Sacroiliac
joint dysfunction variously termed as forward and back-
ward torsions and iliosacral such as up slip and down slip.
Different tests assess sacroiliac joint dysfunctions, palpa-
tion of bony landmarks with or without measurements and
pain provocation tests [5].

By addressing, the effect of Muscle Energy Technique
(MET) and Spinal Manipulation Therapy (SMT) on Sacro-
iliac Joint in different ways either treating Muscle or Joint.
Previously MET was commonly used for treating muscles
and Manipulation were used for Joints. Sacroiliac Joint dys-
function is an imbalance between muscles and Ligaments
that causes compression on this joint. So, it's unique joint in
the body either to treat directly joint/ muscles or indirect-
ly/vice versa. Sacroiliac joint pain is affecting 15%-25% of
patients are affecting by, but there is no typical treatment.
History demonstrates that physical and radiological inves-
tigations are deficient in identifying sacroiliac joint prob-
lems. To diagnose sacroiliac joint pain, a common method
used, was pain generators with small capacity local anes-
thetic blocks [6]. The pain of sacroiliac joint arises from
its anatomical area as described by international associa-
tion for the study of pain. It should be regenerated when
pain provocation tests are applied. There are many pain
provocation test described diagnose sacroiliac joint pain,
but some of them have the descriptive power to diagnose.
Differentiation between Intra-articular and extra-articular
structure can be difficult for untrained physicians [4].

(Miyamoto,2008) Identified low back pain in taxi drivers
in 2002. The numbers of participants were 1334. Low back
Prevalence was 20.5% among taxi drivers [5]. A survey
was objected to find out the occurrence of lower back pain
among urban bus drivers and to assess the relationship be-
tween low back pain and psychosocial and biomechanical
risk factors. Information was taken from male bus drivers
on regular physical activities, ergonomic and psychosocial
stress factors (Alperovitch-Najenson,2010) [7]. A cohort
study by (O’Shea and Boyle, 2010) identified prevalence of
sacroiliac joint disease and its medical features that might
precisely expect radiographic alterations in sacroiliac joint
and spine revealed that degenerative sacroiliac joint disease
might be an under-recognized medical entity and distinct

to worsening variations in the lumbar spine was toughly
affected by sex [8]. Results showed, the incidence of low
back pain and sacroiliac dysfunction and their relationship
in students with good physical fitness, low back pain was
26.5% and 19.3% for sacroiliac dysfunction, and low back
pain had no relationship (Gemmell and Jacobson,1990)
[9]. (Ayanniyi, 2008) studied about asymptomatic sacroil-
iac joint dysfunction, leg length discrepancy and their sig-
nificant association [10].

A study was conducted by Madani et.al in 2013 to get rel-
ative incidence of sacroiliac problems in a patient with
image proven lumbar disc herniation, resulted, sacroiliac
joint dysfunction might be considered in clinical decision
making, irrespective of intervertebral disc problems [11].

E. Vlaanderen, 2005 objected to validate the concept of ul-
trasound for the measurement of bone vibration and con-
cluded that use of ultrasound waves could develop a new
dimension find the relation of sacroiliac joints and low back
pain [12]. Thomas T. Simopoulos, 2012 wrote a systemic
review to evaluate the accuracy of diagnostic interventions
for sacroiliac dysfunction, explained, sacroiliac joint injec-
tions had good diagnostic accuracy, fair for Special pain
provocation maneuvers, and limited for imaging [13]. A
cross-sectional study by (Noda and Malhotra,2015) on
drivers of three wheeler disclosed that drivers had low back
pain commonly and was associated with long work hours
and two-stroke engines [14]. Banerjee in 2015 studied on
rickshaw puller; the study was aimed to assess posture of
a rickshaw puller, analyze of work condition, determined
possible hazards in pulling a rickshaw and concluded rick-
shaw design must be changed due to biomechanical error
injuries [15].

Trunk muscle function may be affected by SMT as its ef-
fects depend upon neurophysiolic mechanism [16,17] (Bi-
alosky JE,2009) (Evans DW,2002). Although muscles of the
trunk has been affected by Spinal Manipulation Therapy,
the consistency and potential relevance of these effects to
clinical improvement remains discussionable [18]. (Leh-
man GJ,2001) More centralized research on the effects of
muscles by SMT has examined the superficial erector
spine muscles. In patients with LBP, after immediate ap-
plication of SMT erector spinae muscle activity at rest has
been found to increase in electromyography (EMG) , fol-
lowed by a reduction to a level similar with asymptomatic
persons [19] (DeVocht JW,2005).

The aim of this study is to see the effect of Spinal Manip-
ulation Therapy on muscles (Transverse Abdominus, In-
ternal Oblique) when applied in patients with sacroiliac
joint dysfunction and to evaluate the target, effect, action
interaction (tea model) of spinal manipulation therapy on
sacroiliac joint dysfunction.

METHODOLOGY

A pilot study (Quasi-Experimental Study design) had been
conducted to find Spinal manipulation effect on muscles
through the joint. 18 to 45 years old male participants with
Sacroiliac Joint Dysfunction were included in this study at-

Int ] Physiother 2017; 4(4)

Page | 247




ter positive three or more provocative test [20] (Laslett et
al.,2005). Ankylosing Spondylitis and Disc Pathology cases
were excluded. A sample of 50 patients by assuming 5 %
margin of error with 95% confidence Interval were recruit-
ed by using convenient sampling technique after taking in-
formed consent.

After recruiting 50 patients of Lower Backache five provoc-
ative tests was applied to diagnose Sacroiliac Joint Dys-
function, among which 44 were diagnosed as SIJD (30
Right,14Left). Then Resting thickness(in mm) of Trans-
verse abdominus muscle and Internal Oblique was mea-
sured before treatment and after SMT with ultrasonog-
raphy with B-mode and site of measuring is same in all
patients that are 36.2 mm from linea alba, so that is a valid
and reliable tool to measure the thickness of muscle. The
average of the three trials was used for further analysis.
Measurements were obtained at the midline of the muscle
belly, and 1 cm to each side of midline The mean vertical
distance of the three lines represented the muscle thickness
value. Session of Spinal Manipulation Therapy was twice
a week for one month. SPSS was used for analysis. Paired
Sample T-test was applied to find the effect of SMT after
pre and post mean resting thickness of Internal oblique
and Transverse Abdominus.
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Picture 1: Resting Thickness of IO and TrA by taking
three values from 1 cm away to each other
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Picture 2: Resting Thickness of IO and TrA by taking
three values from 1 cm away to each other after SMT.

RESULTS

After conducting Pilot study it was revealed that Pre rest-
ing thickness of TrA (Transverse Abdominus) and Internal
Oblique (IO) is (3.5+0.10)& (5.47+.15) Post resting Thick-
ness of TrA (Transverse Abdominus) and Internal Oblique
(I0) is (3.90+.12) & (7.63+0.80) Results are significant as
P-Value 0.000 that is <0.05

Std.
Mean | N Stfi' pe— Error | Sig.
viation
Mean
TrA Resting Thickness | 34795 | 44 | .10248 | .01545
Pair 1 . .
After Manipulation one | 5 o005 | 4y | 15567 | 01895 | 000
month
pair 2 | Internal Oblique Resting| o (700 | 4y | 15489 | 02335
Thickness
After Manipulation 10| (301 1 4 | 80202 | 12001 | 000
Resting Thickness

Table 1: Resting Thickness (Mean £S.D) of TrA, 10 before

and After SMT

Paired Differences for (1rA Resting 'Lhickness - After

Manipulation one month) (Internal Oblique Resting

‘Lhickness - After Manipulation 10 Resting 'lhickness)

95% Confidence t df Slg' (2
Interval of the tailed)
Std. De- | Std. Error .
Mean o Difference
viation Mean
Lower Upper
TrA Resting
Pair Thickness
L After -.42500 | .16999 .02563 -47668 | -.37332 | -16.584 [ 43 | .000
Manipulation
one month
Internal
Oblique Rest-
Pair ing Thickness
) - After -2.16364 | 73202 11036 -2.38619 | -1.94108 | -19.606 | 43 | .000

Manipulation
10 Resting
Thickness

Table 2: Paired differences (TrA Resting Thickness - After
Manipulation one month) (Internal Oblique Resting
Thickness - After Manipulation IO Resting Thickness)

3910 3.893

4.00

3.487 3.464

3.129
3.00

1.00

0.00 +
Right

Left

SMT

M TrA Resting Thickness
M After Manipulation TrA Resting Thickness
M After Manipulation one month

Graph 1: Resting Thickness of Transverse abdominus
before, after immediate and one month SMT
The graph showed Resting Thickness of Transverse abdo-
minus before and after immediate and after one month
SMT 3.48, 2.99 and 3.91 among Right SIJD and 3.46,3.13
and 3.89 respectively among Left SIJD.

Int ] Physiother 2017; 4(4)

Page | 248




10.00

811

8.00 - 741

554

6.00 - 544 518

5.07

4.00

2.00 -

0.00 -

Right Left

SMT

M Internal Oblique Resting Thickness
M After Manipulation just after Immediate SMT
M After Manipulation 10 Resting Thickness

Graph 2: Resting Thickness of Internal oblique before and
after Immediate, one month SM'T

The graph showed Resting Thickness of Internal oblique
before and after immediate, after one month SMT 5.4, 5.18
and 7.41 among Right SIJD and 5.54,5.07 and 8.11 respec-
tively among Left SIJD.

DISCUSSION

Spinal manipulative therapy (SMT) is used to treat ache
and most suitable treatment for low back ache now a day
[21,22]. Conflicting results have produced about SMT after
conducting trials, by showing benefits in clinical aspects
from SMT and others showing small effects or no bene-
fit[22,23].

Further, one school of thought supports that back ache pa-
tients responded well or very little effects by Spinal Manip-
ulation Therapy [24]. Researcher supported that muscular
effect of Manipulation such as erector spinae through elec-
tromyography in backache patients. Its activity enhanced
just after SM'T then following consistent reduction with as-
ymptomatic participant [19] Result of this study also in sup-
port of the previous study by (Herbert and Moseley,2002)
[25] that showed the activity of muscles is increased close
to normative value after SMT by muscle thickness mea-
sured by ultrasonography. Initially, the size of both internal
oblique and transverse abdominus decreased just after the
first immediate session but after one-month size became
normal. Here we mentioned Limitation of the study while
interpreting results. First, researcher used ultrasound mea-
sures of muscle thickness as a surrogate for Electromyg-
raphy measures of muscle activity, as change in thickness
depends not only on the muscle activity change however,
there are number of factors involved such as muscular
length, contraction type ,angle of pen nation and forces of
tissues in surrounding.

The high-velocity manipulation was selected specifically
by Herzog as it has shown that reflex electromyography
activation seen after high-velocity manipulations as com-
pared with lower-velocity mobilizations.(Herzog and Con-
way,1995) [26] Just like reflex electromyography activation,
neurophysiological effects of spinal manipulation has also
been investigated by Haavik and Murphy in 2012 [27].

Similar to our results with a previous study (Koppenhaver

et al,2011) just after immediate effect of SMT both thick-
nesses was reduced, but these changes were transient [22]
but after one month sessions thickness of IO in our study
i.e. (7.63£.80) near to normative value as cited in previous
study (10.4+0.23) male and (7.5+0.14) female [28] (Teyhen
et al, 2012) significant decreases in both contracted TrA
and IO muscle thickness were observed immediately fol-
lowing SMT [22]. Correlation coefficients between MVC
and muscle thicknesses of the distinct muscles of musculus
quadriceps were strong and significant, indicating that a
higher MVC was associated with a higher muscle thickness
in the young and the old patient group [29] (Strasser et
al.,2013).

J M J
SMT J J M
J J J
M M M
MET M J J
M M J
Table 3: TEA Model for SMT and MET
TEA MODEL:
AET - named as TEA MODEL
J: Joint  M: Muscle
T: Target
E: Effect
A: Action

SMT acted on joint showed effect directly on the Sacroiliac
joint. According to TEA model, it was revealed that in the
case of SI joint, there are two major ways to treat the joint
with different combinations.

1. Direct method
2. Indirect method.

SIJ

Muscle
MET

Joint

SMT

Figure 1: Triangle SIJ via Muscle and Joint
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Figure 2: Direct and Indirect method approaching SIJ
SMT:

1. Combination J-M-J showed That Manipulation acted
on Joint effect on Muscle and target is Joint.

Example: If we want to treat sacroiliac Joint (target) we
will apply manipulation on SIJ, and musculoskeletal
ultrasonography can measure its effect through Mus-
cle (10, TrA).

2. Combination J-J-M showed That Manipulation acted
on Joint will affect on Joint and target is Muscle.

Example: If we want to treat Muscle (target e.g. 10,
TrA) we will apply manipulation on Joint (SIJ, Action)
and its effect through Joint (Effect).

3. Combination J-J-J showed That Manipulation acted
on Joint will affect on Joint and target is Joint.(Previ-
ously Practicing)

MET:

1. Combination M-M-M showed that MET acted on
Muscle will affect on Muscle and target is Muscle.(Pre-
viously Practicing)

2. Combination M-J-J] showed that MET acted on Muscle
will affect on Joint and target is Joint.

Example: If we want to treat sacroiliac Joint (target)
we will apply MET on Muscle (Action) and its effect
through Joint (Effect)

3. Combination M-M-] showed that MET acted on Mus-
cle will affect on Muscle and target is Joint.

Example: If we want to treat sacroiliac Joint (target) we will
apply MET on Muscle (Action) and its effect on Muscle
(Effect)

Hence after the pilot study, it was revealed we might use
SMT for treating muscles as well. This study supported fol-
lowing combination J-M-], J-J-M of Tea Model. The result
of our study also in support of the previous study, resting
thickness of Transverse abdominus and Internal oblique
among Sacroilliac joint dysfunction were reduced [30]
(Leonard H. Joseph,2014) compared to normative value or
matched control [28,30] (Teyhen et al.,2012) (Leonard H.
Joseph, 2014).Thickness reduced because of delay recruit-
ment of muscular activity of muscles among Sacroiliac
joint dysfunction. Although muscles of the trunk has been
affected by Spinal Manipulation Therapy, the consistency
and potential relevance of these effects to clinical improve-
ment remains discussionable [18] (Lehman GJ,2001).

CONCLUSION

Combination J-M-] showed That Manipulation acted on
Joint effect on Muscle and target is Joint. Combination
J-J-M showed that Manipulation acted on joint will affect
on Joint and target is Muscle. Here is concluded SMT was
already using for joints with the same findings in the Sac-
roiliac joint but we can use it for treating muscles by apply-
ing on joints (Indirect method).

Hence after the pilot study, it was revealed we might
use SMT for treating muscles as well because SMT
showed the effect on muscles through Joint. This
study supported following combination of Tea Mod-
el. J-M-J, J-J-M. However, trunk muscle function may
be affected by SMT as its effects depend upon neuro-
physiolgic mechanism

List of abbreviation:

S1J Sacroiliac Joint

SMT Spinal Manipulation Therapy
MET Muscle Energy Technique
TEA Target Effect Action

EMG Electromyography
Limitation

These findings and TEA model are tested for a Sacroiliac
joint but its application on all other joints still required Ev-
idence with extensive work and research is in the process
for all other joints.

Recommendation

For Justification M-J-J, M-M-J. A study can be conducted
by using Muscle Energy Technique on Sacroiliac joint Dys-
function in future.
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