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ABSTRACT

Background: Postural hypnosis can lead to cervical pain or bad cosmetic appearance.There is a lack in the literature
supporting the efficacy of spinal mobilization techniques in restoring normal thoracic curvature.Mulligan and Mait-
land's mobilization were used to improve range of motion and referred pain not to restore normal kyphotic angle. The
purpose: this study was conducted to compare the efficacy of Mulligan and Maitland spinal mobilization on a kyphotic
angle in postural kyphosis. Subjects: seventy-five male subjects with postural kyphosis their age (17-21) years were in-
cluded in the study by initial postural examination and were randomly assigned into three equal groups.

Methods: Group I each subject in this group received mulligan mobilization in addition to back exercises as conser-
vative treatment, Group II each subject in this group received Maitland mobilization in addition to back exercises as
conservative treatment, Group IIIthis group was considered as a control group. Subjects within this group will perform
exercises only as a conservative treatment. Kyphotic angle was measured by using formetric raster-stereography pre and
post treatment.

Result: The result of the study showed a significant effect of Mulligan mobilization in reducing kyphotic angle in pa-
tients with postural kyphosis p-value was (0.001), and there was no significant effect on Maitland mobilization on a
kyphotic angle, and the p-value was (0.256).

Conclusion: Mulligan mobilization is effective in restoring normal kyphotic angle in cases of postural kyphosis.
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INTRODUCTION

Postural kyphosis is common in both the old and the
young secondary to bad habits and prolonged sitting [1].
We can consider that subject has a postural kyphosis when
kyphotic angle exceed 45 degrees[2].Postural kyphosis is
asymptomatic, and patients seek treatment only if exagger-
ated or become apparent.[3].

Strengthening back exercises and stretching exercised for
the pectoral region were routinely used by therapists in
subjects with hyperkyphosis. Exercise programs need a
long time to have a significant effect and may need to be
combined with postural back support [4]. Maitland spinal
mobilization can improve pain and range of motion of tho-
racic spine[5]. Mulligan mobilization of thoracic spine can
help in restoring normal alignment[6].

Maitland Rotarypostro-anterior mobilization can be used
in improving range of extension in thoracic spine [7]. In
adolescent conservative treatment with physical therapy
and bracing is effective in limiting pain and fatigue until
skeletal maturity is reached. But not sufficient for restoring
normal curve. Combined treatment is recommended for
functional and postural improvement[3]. There is a great
need to identify the difference between Mulligan (active
mobilization) and Maitland mobilization (passive mobili-
zation) in effect on different body parts. This will help the
therapist to choose the most effective mobilization tech-
nique according to diagnosis and aim of treatment([8].

Many studies compared the effect of thoracic mobilization
one pain but not on restoring the normal kyphotic curve.
Kauretetal. (2013), found that Maitland mobilization of the
thoracic spine is more effective than Mulligan in improv-
ing nonspecific neck pain. Comparison between the two
mobilization techniques was based on their effect on neck
pain, not on thoracic curvature [9].Other studies investi-
gated on long-term exercise program last for six months.
Back muscles strengthening exercises and proprioceptive
training can reduce the extent of thoracic hyperkyphosis in
senior women. These studies relate the exaggerated kypho-
sis to the weakness of back extensors secondary to aging
[10].

To improve the body of knowledge in physical therapy, we
need to use the objective method of assessment.So using
formetric Raster Stereography which is valid and reliable
in measuring spinal curvature increase reliability and va-
lidity of the study [11].Although many studies investigated
the causes and treatment of Scheuermann’s Disease which
is structural kyphosis, there is a lack of researchers in pos-
tural kyphosis [12].Based on the current review of the lit-
erature, there is a need to expand mobilization techniques
area of research to include the most effective mobilization
technique which can help to restore normal kyphotic curve
of the thoracic spine in cases of postural kyphosis[13]. So
this study would be conducted to investigate the efficacy of
Mulligan and Maitland mobilization techniques combined
with back extension exercises on postural kyphosis.

METHODOLOGY
Subjects

The survey will be done to include all male students with
postural kyphosis using general postural examination.
Simple randomization will be used to include seventy-five
volunteers taking in our consideration the inclusion cri-
teria. Subjects will be randomly assigned into three equal
groups. Each group will consist of 25 subjects. Randomiza-
tion will be done as the following the name of each subject
will be written on a paper folding it and putting it in a box.
Finally, papers will be picked and assigned to three groups.
Each subject had signed a consent form. The study was
done in the faculty of physical therapy at Cairo University
from may 2015 to may 2016.

Group I:-

Each subject in this group received mulligan mobilization
in addition to back exercises as conservative treatment.
Mulligan mobilization will be given three sets with ten rep-
etitions using sustained apophyseal joint glide technique
(SNAG) to all thoracic spine[9].

Group II:-

Each subject in this group received Maitland mobilization
in addition to back exercises as conservative treatment.
Subjects within this group will receive grade 3 Maitland-
posteroanterior mobilization to all thoracic spines[9]. Ex-
ercises will be given as prescribed in group I.

Group III:-

This group was considered as a control group. Subjects
within this group will perform exercises only as a conser-
vative treatment.

Inclusion criteria: 75 male subjects with age range from
17-21 years old[1]. Subjects included in this study have
postural kyphosis noticed by observation in the initial pos-
tural examination with a kyphotic angle (>45¢) as will be
measured by formetric initial assessment. No history of
pain at thoracic spine. Exclusion criteria: with structural
kyphosis. With a history of spinal fracture or dislocation.
With discogenic disorders especially with radiated pain.
With kyphotic angle less than 45°.with scoliosis. Who miss
more than two sessions.

PROCEDURES

General Procedures: Subjects will be acquainted with
the details of the procedures, which would be undertaken
through demonstration sessions. Subjects will be recorded,
and their height and weight will be measured

Measurement procedures: The Formetric 3D (DIERS, In-
ternational GmbH, Germany) is a largely used raster ste-
reographic system. Raster-stereography characterized by
its high precision, validity, and reliability [11].

According to Drerup and Hierholze(1994), the formetric
system contains the following major subassemblies: The
scanning system: The scanning system (optical column
with base plate) contains a raster projector, and a video
camera mounted on profile tube. Projector and camera are
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firmly aligned with each other. T telescope drive provides
motorized vertical adjustment of the entire system. Com-
puter: The computer consists of a standard PC for image
processing, a printed circuit board for capturing images
(frame grabber), a module for rotation of live images and
image presentation of the monitor. Printer: The provided
laser printer provides high-quality result presentation[14].
The operation of the instrument is in10 steps.Start up of
the computer( VRS program starts automatically). Patient
data input (date of birth, name, first name, sex). Record
data input (body height, body weight, radiograph, com-
ments). Image acquisition (patient position, start exposure
control, record image). Image clipping (remove distrib-
uting image structure {hair or hands}. Three-dimensional
reconstruction (reconstruction of the back is displayed).
Archiving (insert diskette/removable archive disk). Shape
analysis (landmark correction, symmetry line, spine mod-
el). Graphical protocol (printout of back shape analysis(2
sheets).Return to point two[15].

Treatment Procedures: Subjects within the three groups
received exercises for postural correction. Three dynam-
ic exercises the first exercise sitting, lifting hands together
above the head and performing dorsal spine extension in
sitting position. In the second exercise, the subjects at on a
chair with hands on the neck and instructed to lift his arms
and extend upper back. The third exercise is to sit to stand
while back against the wall. The previous exercises are per-
formed three series; each is 10-15 repetitions. Also there
are two positioning static exercises which are standing in
front of wall ,scroll with both hands as high as possible
over the wall and maintain the upright position for 3-10
sec also performed three series, each is 10-15 repetitions,
and the last one is lying on the back, knees, and hips flexed
and feet resting on the ground and a small rolled-up towel
under the 5th to 7th thoracic vertebrae (perpendicular to
the spinal processes), stretching the thoracic spine for 30-
180sec. The exercise program is under the supervision of
the therapist or alone at home[16].

Group I: Subjects within this group received mulligan mo-
bilization in addition to back exercises. Mulligan mobili-
zation will be given three sets with ten repetitions using
sustained apophyseal joint glide technique (SNAG) to all
thoracic spine[9].

The patient sits astride the end of the plinth with his hands
behind his neck. By placing his hand behind the neck, the
scapulae move away from the thoracic vertebra, and it will
make the latter more accessible. The therapist stands on his
side with one arm wraps around the patient and guides the
movement. The other hand is placed on the suspected level
of the lesion and applies gliding force along the facet plane
while the patient extends his thoracic spine. Some strength
is required to support the patient’s extension as well as pro-
viding facet glide[6].

Group II: Each subject in this group will receive Maitland
mobilization in addition to back exercises as conservative
treatment. Subjects within this group will receive grade
3 Maitland posteroanterior mobilization to all thoracic

spines. Mobilization will be given three sets with ten rep-
etitions [9]. In a prone lying position with a pillow under
the patient’s chest Rotary P-A, intervertebral mobilization
clockwise and anti-clockwise three times 30 seconds grade
IIT was performed[7].

GrouplII: Subjects within this group received back exer-
cises only, and this group will be considered as a control
group.

Data collection: Kyphotic angle will be measured and
collected pre and post treatment for subjects within each
group.

Data analysis: Descriptive analysis (mean and standard
deviation). Paired T-test for comparing pre and post treat-
ment. ANOVA to compare the three groups.

RESULTS

One wayANOVA proved homogeneity between the
three groups and as there was no statistical significant
differences between groups as regarding age, body
weight, height.

Table 1: General characteristics of the subjects

Group (A) Group (B) Group () Comparison
Mean | +SD | Mean | +SD | Mean | +SD F- P S
- - - Value | Value
Age
(yrs) 18.12 1.24 18.44 1.42 18.28 1.49 334 717 NS
2/1\/<egl)ght 67.68 3.57 67.52 3.92 67.92 | 4.09 .068 934 NS
2:§ht 167.76 | 3.23 | 168.24 | 3.23 | 168.24 | 3.23 218 .805 NS

Group I: Table 2 demonstrate the kyphotic angle pre and
post treatment for thegroupl which received Mulligan
mobilization in addition to back exercises as conservative
treatment. There was a significant difference in the paired
t-test between pre and post treatment kyphotic angle val-
ues as the mean value of pre-treatment kyphotic angle
(54.88+5.26) and for post-treatment kyphotic angle was
(45.37+4.77) where the t-value was (7.422), and the p-val-
ue was (0.001).

Table 2: Influence of Mulligan mobilization in addition to
back exercises as conservative treatment kyphotic angle

group I
Group A Kyphotic angle
(mulligan) Pretreatment Post-treatment
Mean 54.88 45.37
+SD +5.26 *4.77
Mean difference 9.52
T
DF 24
t-value 7.422
p-value 0.001
S S

Group II: Table 3 demonstrate the kyphotic angle pre and
post treatment for group II. There was no significant difter-
ence in the paired t-test between pre and post training ky-
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photic angle values as the mean value of pretraining peak
torque was (54.22+4.51) and for post training, peak torque
was (54.06+4.41) where the t-value was (7.422) p-value
was (0.256)

Table 3: Influence of Maitland mobilization in addition to
back exercises as conservative treatment kyphotic angle

group II
Kyphotic angle
Group II
Pre- treatment Post-treatment
Mean 54.22 54.06
+SD +4.51 +4.41
Mean difference 0.16
—
DF 24
t-value 1.163
p-value 0.256
S NS

Group III: Table 4 demonstrate the kyphotic angle pre and
post treatment for group III which received just back exer-
cises as a conservative treatment. There was no significant
difference in the paired t-test between pre and post train-
ing peak torque values as the mean value of pre-treatment
kyphotic angle (54.1%#4.36) and for post-treatment kyphot-
ic angle was (54.04%4.19) where the t-value was (0.531)
p-value was (0.6).

Table 4: Kyphotic angle pre and post treatment in control

group:
Group III Kyphotic angle
(control group) Pre-training Post training
Mean 54.1 54.04
+=SD +4.36 +4.19
Mean difference 0.06
-
DF 24
t-value 0.531
p-value 0.6
S NS

Between Group: ANOVA To determines the difference in
the mean value of kyphotic angle analysis of variance was
performed. It revealed that there was a nonsignificant dif-
ference among the three groups for the pre-treatment value
as F value was (0.2) and P value was (0.819). While there
was a significant difference in the post treatment value as
F value was (44.602) and P value was (0.001) as shown in
table (6)

Table 5: Results of ANOVA among the four groups for

peak torque
Kyphotic angle SS MS F Pvalue | S
Between Groups 8.916
Pre | Within Groups 1606.954 | 4.458
Total 1615.870 | 22.319 02 819 | NS
Between Groups | 1614.421
Post | Within Groups 1303.058 | 807.211 S
Total 2917.479 | 18.098 44.602-) - 0.001
DISCUSSION

Within the limitations of this study, the application of Mul-
ligan mobilization technique had a significant effect in de-
creasing kyphotic angle in subjects with postural kyphosis
and the p-value was (0.001), but the application of Mait-
land mobilization technique had no significant effect on
kyphotic angle-values (0.256).

Our finding of improving thoracic kyphosis and decreas-
ing kyphotic angle in postural kyphosis using Mulligan
mobilizations agreed with Mulligan concept of manual
therapy which aiming to restore normal alignment and
joint congruence not only relieving pain[17]. This finding
is also agreed with A single case report describes the favor-
able response of a 20-year-old male university student. The
first session was completed after some tape was applied to
maintain the improvement in spinal posture. Though this
constitutes level 4 evidence, it does provide a description
of an actual case that will assist practitioners in the appli-
cation of the MWM concept. There is no other higher-level
evidence on MWM at the thoracic spine[18].

Back exercises should be combined with back support
orthoses to have a permanent corrective effect on spine
curvature, and not sufficient alone. This agreed with our
results that back exercises alone in control group had no
significant effect on kyphosis[19]. Carriere(1996), found
that important goal of therapeutic exercise for the thoracic
spine is to improve mobility and dynamic stability only but
can not correct faulty curvature [20].

Our finding of an insignificant effect of Maitland mobi-
lization on postural kyphosis is agreed with Banks et al.
who investigated the effect of Maitland mobilization on
pain and range of motion and found that Maitland had im-
proved pain and range of motion with no effect on spine
curvature of the thoracicspine[21].

Most of all of the previous studies investigated the effect
of mobilization techniques on the spine in decreasing pain
and improving range of motion, and there is a lack of lit-
erature that supports using of a Mulligan or Maitland mo-
bilization on the spine to correct curvature or deformity of
thoracic spine[22].Cross et al.(2011), found that thoracic
spine thrust manipulation improves pain, range of motion,
and self-reported function in patients with mechanical
neck pain, but they did not measure the effect of manipula-
tion on thoracic curvature[23].Cleland and McRae (2002),
found that Maitland mobilization is effective in improving
Complex regional pain syndrome[24].Jowsey and Perry
(2009)in a randomized,placebo-controlled trial found that
grade III poster-anterior rotator mobilization technique
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applied to T4 had an effect on the Sympathetic nervous
system in hand[25].

Our finding of the efficacy of Mulligan mobilization on de-
creasing kyphotic angle in postural kyphosis may be dif-
ferent from previous studies,as measured kyphotic angle
objectively using formetricRaster-stereography.Also, our
study was conducted on 75 subjects which are considered
larger sample size than any previous studies.

CONCLUSION

Mulligan mobilization on thoracic spine is an effective
technique in restoring normal thoracic curvature in cases
of postural kyphosis.
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