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| ABSTRACT |

Introduction: The purpose of this study was to
determine the efficacy of end-range mobilization
(ERM), added to home exercises program versus
mobilization with movement (MWM) added to the
same home exercises program in treatment of
adhesive capsulitis by measuring range of motion
of shoulder abduction and external rotation. Forty
subjects were randomly assigned into two groups
of 20 subjects who received either ERM, MWM
three times a week for 6 weeks. Active goniometric
range of motion measures by OB goniometer were
recorded pre-and post-treatment. Significant
improvement was found within groups comparing
pre to post treatment scores. No significant
difference was found after treatment between the
groups concerning active ROM of shoulder
abduction but there was a significant difference in
active external rotation in favor of the group
receiving end-range mobilization (ERM). In
conclusion, the results of this study suggest that
either ERM or MWM are equally -effective
interventions for use in patients with shoulder
adhesive capsulitis for the range of shoulder
abduction, while the range of shoulder external
rotation was more significantly improved by the
use of shoulder joint ERM.

Key words: End-range mobilization (ERM);
mobilization with movement (MWM); frozen
shoulder.

| INTRODUCTION |

houlder  adhesive  capsulitis is

characterized by a progressive loss of

motion®®. Clinical picture includes pain,
limited abduction and external rotation, muscle
weakness and loss of function®®*%. To regain
the normal extensibility of the shoulder
capsule, mobilization techniques has been
recommended**®*°  specially ERM and MWM
teChniqueslo'l3’15'16'21.

Joint  mobilization was used in
rehabilitation of shoulder injuries*, and can be
combined with traditional medical care’. Hsu
et al..® has recommended mobilization for the
treatment of adhesive capsulitis.

This study was done to compare effect of
ERM and MWM, on shoulder abduction and
external rotation, in cases of adhesive
capsulitis.

| SUBJECTS AND METHODS |

Human samples

This study was conducted in the
outpatient clinic of faculty of Physical therapy,
Cairo University. The study was conducted on
forty patients with unilateral idiopathic chronic
frozen shoulder, their ages ranged from 40-55
years. The mean age of group A was (46.9+
5.38 years), while the mean age of group B
was (47 + 4.81 years).

Subjects were divided into two groups.
Group (A); consisted of 20 subjects who
received end-range mobilization technique
combined to a home program of therapeutic
exercises, for 18 sessions. Group (B);
consisted of 20 subjects who received
mobilization with movement technique
combined to the same home program of
therapeutic exercises used in group (A), for 18
sessions.

Inclusion criteria: (1) painful stiff
shoulder for at least 3 months, (2) limited
ROM of a shoulder joint (ROM losses of 25%
or greater compared with the noninvolved
shoulder of each of the following shoulder
motions: glenohumeral abduction, and external
rotation).

Exclusion criteria: (1) diabetes mellitus,
(2) a history of shoulder surgery, (3)
rheumatoid arthritis, (4) a painful stiff
shoulder after a trauma, (5) fracture of the
shoulder complex, (6) rotator cuff rupture, or
(7) tendon calcification.

No other physical modalities or intra-
articular steroid injection were allowed for the
duration of the trial.
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Instrumentation
Evaluative instrumentation

OB "MYRIN" Goniometry. The OB
goniometer (figure 1) was used for assessing
shoulder range of motion (ROM). The OB
goniometer consists of a fluid-filled container
mounted on a plate. The container has a
compass needle that reacts to the earth's
magnetic field, and an inclination needle that
is influenced by the force of gravity. There is a
Velcro strap is applied to the limb segment
immediately distal to the joint being assessed.

Methods
Evaluation

After signing a written consent form,
instructions about evaluative procedures were
explained for each patient before the testing
session to make sure that they understood the
steps of evaluation and familiar with the

evaluative instruments. Evaluation was
conducted wusing the OB "MYRIN"
goniometry.
Treatment

End-range mobilization

The techniques were performed as
described by Vermeulen et al.,'® and
Maitland*® as follows; at the start of each
session, the physical therapist examined the
patient's ROM in all directions to obtain
information about the end-range position and
the end-feel of the glenohumeral joint.
Treatment was started with a few minutes of
warm up consisting of rhythmic mid-range
mobilizations with the patient in a supine
position. The therapist's hands were placed
close to the glenohumeral joint, and the
humerus was brought into a position of
maximal flexion in the sagittal plane. After ten
to fifteen repetitions of intensive mobilization
techniques in this end-range position, the
direction of mobilization was altered by
varying the plane of elevation or by varying
the degree of rotation. While alternating the
direction of mobilization, other movements

such as gliding techniques and distraction in
joint positions were also varied (ventral, dorsal
and inferior). In each direction of mobilization,
ten to fifteen repetitions were performed. The
duration of prolonged stress varied according
to the patient's tolerance.

Mobilization with movement. The
MWM technique was performed on the
involved  shoulder as  described by
Mulligan®>®. With the subject in a relaxed
sitting position, a belt was placed around the
head of the humerus to glide the humerus head
appropriately, as the therapist's hand was used
over the appropriate aspect of the head of the
humerus. A counter pressure also was applied
to the scapula with the therapist's other hand.
The glide was sustained during slow active
shoulder movements to the end of the pain-
free range and released after return to the
starting position. Three sets of ten repetitions
were applied, with one minute between sets.

Home program. Pendulum swings were
repeated 30 times. Wand exercises of shoulder
flexion, extension, horizontal abduction,
internal and external rotation, were also
applied, repeat each exercise ten times.

\ RESULTS \

The dependent variables; active range of
motion of shoulder abduction and external
rotation were measured at the pre-treatment
evaluation (before the first treatment session),
and at the post-treatment evaluation.

Sample characteristics (Group A)

Group (A) consists of 13 females and 7
males. The mean age of group (A) was 46.9
years, with a standard deviation of 5.38, the
minimum age was 40 years, and the maximum
age was 55 years.

Statistical analysis of the measured
variables in group (A).

Table (1) shows the mean values of the
range of motion (ROM) of active shoulder
abduction and external rotation in group (A).

Table (1): Mean and standard deviation of the measured variables, in group (A).

Variables

Mean Standard deviation

Pre-treatment

51.6 4.79

Abduction

ROM Post-treatment 88.1 4.33

External Rotation

Pre-treatment

37.1 3.64
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| Post-treatment | 80.84 | 2.43 |

Comparison of the pre-treatment with the post-
treatment values of group (A).

Paired t-test (Table 2) shows a
significant difference between the pre-

treatment and post-treatment values of the
range of motion of active shoulder abduction
and external rotation, in group (A), with P
value < 0.0001.

Table (2): Comparison between the pre-treatment and post-treatment results of ROM, in group (A).

Variables Mean difference t -Value Significance
Abduction ROM 36.5 19.523 significant
External rotation ROM 43.79 43.217 significant

Sample characteristics (Group B)

Group (B) consists of 15 females and 5
males. The mean age of group (B) was 47,
with a standard deviation of 4.81, the
minimum age was 40 years, and the maximum
age was 55 years.

Statistical analysis of the measured variables
in group (B).

Table (3) shows the mean values of the
range of motion (ROM) of active shoulder
abduction and external rotation in group (B).

Table (3): Mean and standard deviation of the measured variables, in group (B).

Variables Mean Standard deviation
Abduction Pre-treatment 52.4 5.64
Post-treatment 86.6 4,16
ROM
External Rotation Pre-treatment 37.9 3.01
Post-treatment 64.8 2.63

Comparison of the pre-treatment with the post-
treatment values of group (B)

Paired t-test (Table 4) shows a
significant difference between the pre-

treatment and post-treatment values of the
range of motion of active shoulder abduction
and external rotation, in group (B), with P
value < 0.0001.

Table (4): Comparison between the pre-treatment and post-treatment results of ROM, in group (B).

Variables Mean difference t -Value Significance
Abduction 34.2 20.68 significant
External rotation 26.9 34.15 significant

Comparison between the pre-treatment values
of both groups

Independent t-test. The test has been
used to compare between the pre-treatment
mean values of the range of motion of active

shoulder abduction and external rotation range
of motion (ROM) in both groups. Table (5)
shows that there was no significant difference
between both groups at the pre-treatment
evaluation.

Table (5).Comparison between the pre-treatment results of ROM, in both group (A and B).

Variables Mean difference P- value t -value Significance
Abduction 0.8 0.63 0.484 Non-significant
External rotation 0.8 0.45 0.758 Non-significant

Comparison between the post-treatment values
of both groups

Independent t-test. The test has been
used to compare between the post-treatment
mean values of the range of motion of active
shoulder abduction and external rotation of

both groups. Table (6) shows no significant
difference between both groups concerning the
range of motion of active shoulder abduction.
There was a significant difference between
both groups concerning the shoulder external
rotation ROM, in favor of group (A).
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Table (6): Comparison between the post treatment results of the ROM, in both group (A and B).

Variables Mean difference P-value t -Value Significance
Abduction 15 0.2709 1.117 Non-significant
External rotation 16.04 <0.001 20.03 significant

| DISCUSSION | was significantly higher in the group that

Adhesive capsulitis has been researched
repeatedly over the years and Patients with
adhesive capsulitis have been treated with
many different interventions. The purpose of
this study was to compare the efficacy of ERM
versus MWM in the treatment of frozen
shoulder by measuring changes in range of
motion of shoulder abduction and external
rotation.

The concept of reversing the effects of
adhesive capsulitis was supported by the
findings of this study. AIll measures
demonstrated an improvement within each
group from the data collected at the beginning
of the study as compared to the data gathered
at the end of the study. Therefore, both
techniques of joint mobilization are proved to
be effective treatments for patients with
adhesive capsulitis.

The results showed that there was an
increase in shoulder abduction using ventral,
dorsal in addition to inferior gliding, which is
supported by the work of Hsu et al.,® who
stated that both ventral and dorsal mobilization
applied at the end range of abduction
improved glenohumeral abduction range of
motion.

This study was supported by the study of
Vermeulen et al.,"® who investigated the effect
of end range joint mobilizations on increasing
shoulder motion. The study consisted of 100
participants with adhesive capsulitis of the
shoulder, who received interventions of joint
mobilization over the course of three months.
Forty nine subjects received high grade joint
mobilizations and 51 subjects received low
grade joint mobilizations. The study defined
high grade mobilizations as grades three and
four joint mobilizations, and the low grade
joint mobilizations as grades one and two joint
mobilizations, according to Maitland. The
subjects in both groups showed significant
improvements regardless of the type of joint
mobilizations used. Active external rotation

received high grade mobilizations. The high
grade mobilization group also had a greater
increase in passive shoulder abduction when
compared to the low grade mobilization group.

The combined effects of the techniques
compared in the current study were
investigated by Yang et al.,* who applied
different ~ combinations of  mid-range
mobilizations (MRM), end range joint
mobilization (ERM), and mobilization with
movement (MWM) for the treatment of frozen
shoulder. MRM were defined as mobilization
within the available joint play of the joint and
was the least effective for the treatment of
frozen shoulder. The study showed a
significant increase in arm elevation, humeral
lateral rotation, and humeral medial rotation,
the study concluded that the combination of
end range mobilization and mobilization with
movement was very effective in increasing
shoulder mobility and functional ability.

Results of the current study regarding
increase of the range of external rotation were
also supported by the results of Johnson et al.,°
who compared anterior joint mobilizations
versus posterior joint mobilizations on
increasing shoulder external rotation in
patients with adhesive capsulitis, the study
looked at 20 patients between the ages of 37
and 66 years, which were assigned to one of
two groups that either received anterior joint
mobilizations or posterior joint mobilizations.
Range of motion was measured using a
goniometer. Before the intervention, the
capsule was treated with thermal ultrasound,
and grade three joint mobilizations were used,
according to Kaltenborn'’. Each participant
completed six sessions. After six sessions
external rotation was increased significantly in
both groups, but external rotation was
increased in the anterior mobilization group's
less than its increase in the posterior
mobilization group's.

The current study implemented the use
of passive grade 4 joint mobilization (high
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grade mobilization), according to Maitland,
which has been used in previous studies and
shown to increase range of motion"*%%,

Anterior gliding was used in this study
for increasing external rotation such as in the
study done by Hsu et al.,® who used end range
dorsal and wventral joint mobilizations to
increase shoulder range of motion. The results
of the study showed that the two procedures
produced increase in shoulder range of motion.
Lateral rotation increased to the most after
ventral joint mobilizations and medial rotation
increased to the most after the dorsal joint
mobilizations. The study concluded that the
posterior and anterior translation of the
humeral head was affected by the length of the
posterior capsule in medial rotation and the
anterior capsule in lateral rotation, thus
according to the convex-concave rule, medial
rotation is improved by dorsal joint
mobilizations and lateral rotation is improved
by ventral rotations.

One of the purposes of mobilization with
anterior and inferior gliding is to elongate
connective tissue. In the case of adhesive
capsulitis, the connective tissue is the joint
capsule. Findings cited previously confirm that
individuals with adhesive capsulitis have a
shortened anterior-inferior joint capsule’, so
that this direction of gliding had been chosen
to be applied in this study in addition to the
dorsal glide that was also proved to increase
abduction and external rotation®*°.

Exercises were added to the treatment as
home program in both groups, as it is an
effective strategy to stretch and strengthen the
shoulder muscles affected by adhesive
capsulitis. Pendulum exercises, as developed
by Codman?, have remained a popular exercise
regime as documented in many articles. The
pendulum exercise is performed with the
patient bent over at the waist or in the prone
position with weight in the involved arm that
is dangling in a relaxed position. The sway of
the body may be used to passively swing the
arm or the patient may actively move the arm
in a comfortable range of motion. Gravity and
the weight of the extremity produce joint
distraction, which can be increased by the
patient holding a small weight. The motions
most commonly used are flexion-extension,

horizontal abduction-adduction, and circular
pattern.

Exercises that have been used in many

researches are such as flexion, extension, and
horizontal abduction, internal and external
rotation>*%.The general recommendation for
the patient is to perform these exercises in a
regular basis, in the form a program of
stretching and strengthening exercises. These
researches proposed that exercises should be
practiced over a minimum of four weeks in
effort to monitor improvement in range of
motion.
This study is a short term effect study, so the
data have been collected only during the
period of the study. long term effects has not
been studied in the current study and follow up
study is recommended to be made as a next
experiment to compare the long term effects of
ERM and MWM techniques in cases of frozen
shoulder.

Conclusion

From the finding of the current study we
can conclude that both ERM and MWM
techniques are effective interventions to
improve shoulder abduction, and external
rotation motion. This study has shown that
ERM shows more increase of shoulder
external rotation range of motion than using
MWM.

| REFERENCES |

1- Bergman, G.J.D., Winters, J.C., van der
Heijden, G.J.M.G., Postema, K. and Jong,
B.M.: Groningen manipulation study. The
effect of manipulation of the structures of the
shoulder girdle as additional treatment for
symptom relief and for prevention of
chronicity or recurrence of shoulder symptoms.
Design of a randomized controlled trial within
a comprehensive prognostic cohort study.
Journal of Manipulative and Physiological
Therapeutics. 25(9): 543-549, 2002.

2- Codman, E.A.: The shoulder. Boston: Thomas
Todd Company, 1934.

3- Cyriax, J.: Textbook of Orthopedic Medicine,
Vol 1: Diagnosis of Soft Tissue Lesions. 7th
ed. New York, NY: Macmillan Publishing Co;
1978.

4- Diercks, R.L. and Stevens, M.: Gentle thawing
of the frozen shoulder: a prospective study of
supervised neglect versus intensive physical



52

End-range Mobilization (ERM) Versus Mobilization with
Movement (MWM) in Treatment of Adhesive Capsulitis

10-

11-

12-

13-

14-

therapy in seventy-seven patients with frozen
shoulder syndrome followed up for two years.
J Shoulder Elbow Surgery. 13: 499-502, 2004.
Glockner, S.M.: Shoulder pain: a diagnostic
dilemma American family physician, 51: 1677-
1687, 1995.

Hand, G.C., Athanasou, N.A., Matthew, T. and
Carr, A.J.: The pathology of frozen shoulder .J
Bone joint Surg Br; 89: 928, 2007.

Hjelm, R., Draper, C. and Spencer, S.:
Anterior-inferior capsular length insufficiency
in the painful shoulder journal of orthopedic
sports physical therapy. 23: 216-222, 1996.
Hsu, A., Hedman, T., Chang, J.H., Vo, C., Ho,
L., Ho, S. and Chang, G.L.: Changes in
abduction and rotation range of motion in
response to stimulated dorsal and ventral
translational mobilization of the glenohumeral
joint. Physical Therapy. 82(6): 544-556, 2002.
Johnson, A.J., Godes, J.J., Zimmerman, G.J.
and Ounanian, L.L.: The effect of anterior
versus posterior glide joint mobilization on
external range of motion in patients with
shoulder adhesive capsulitis. JOSPT, 37(3):
88-99, 2007.

Kaltenborn, F.: Manual mobilization of the
extremity joints, Oslo, Norway: Olaf Norlis
Bokhandel, 1989.

Kaltenborn, F.M.: Manual Therapy for the
Extremity Joints. Oslo, Norway: Olaf Norlis
Bokhandel; 1976.

Kelly, M.J. and Clark, W.A.: Orthopedic
therapy of the shoulder Philadelphia: J.B.
Lippincott Company, 1995.

Maitland, G.D.: Treatment of the glenohumeral
joint by passive movement. Physiotherapy. 69:
3-7,1983.

Michener, L.A., Walsworth, M.K. and Burnet,
E.N.. Effectiveness of rehabilitation for

19- Vermeulen, H.M.,

21-Yang, J.1,

patients with  subacromial impingement
syndrome: a systematic review. J Hand
Therapy, 17: 152-164, 2004.

15- Mulligan, B.R.: Manual Therapy: "NAGS",

"SNAGS", "MWMS", etc. 4" ed. Wellington,
New Zealand: Plane View Services Ltd; 1999.

16- Mulligan, B.R.: Mobilizations with movement.

J Manual Manipulative Therapy. 1: 154-156,
1993.

17- Senbursa, G., Baltaci, G. and Atay, A.

Comparison of conservative treatment with and
without manual physical therapy for patients
with shoulder impingement syndrome: a
prospective, randomized clinical trial. Knee
Surg Sports Traumatol Arthrosc. 15: 915-921,
2007.

18- Vermeulen, H.M., Obermann, W.R. and

Burger, B.J.: End-range  mobilization
techniques in adhesive capsulitis of the
shoulder joint: a multiple-subject case report.
Physical Therapy. 80: 1204-1213, 2000.
Rozing, P.M. and
Obermann, W.R.: Comparison of high-grade
and low-grade mobilization techniques in the
management of adhesive capsulitis of the
shoulder: randomized controlled trial. Physical
Therapy. 86: 355-368, 2006.

20- Vermeulen, H.M., Stokdijk, M. and Eilers,

P.H.: Measurement of three dimensional
shoulder movement patterns with an
electromagnetic tracking device in patients
with a frozen shoulder. Ann Rheum Dis.; 61;
115-120, 2002.

Chang, C. and Chen, S.:
Mobilization techniques in subjects with frozen
shoulder syndrome: randomized multiple
treatment trial .Physical Therapy. 87: 1307-
1315, 2007.



Bull. Fac. Ph. Th. Cairo Univ., Vol. 17, No. (2) Jul. 2012 53

| ol pedldl |
daxial) S Juada gile i B8 adly dl jadll Jilha ol ad) s tal) gl &y i)
Jie 3 oJiall b o5 ) iy pall el ) 4slin) i 53 sl all saal) el el jatll Aol 3aas 5 il 3l o34 (0 o))
Lg.hd\ u.nLﬁ d)u; ) c.\m.d\ g_q.\g\ L,LaﬂA C)ud M_ﬂ_).ml\ g_:\.u‘).«.\l\ cA\.J‘)J u.u.v A_A‘ Msha\ V:.u L;.ﬂ\ Ti-ﬂ_);ﬂ.: d.a‘);d\ e\mb C)ud\
Logia S (e gana () agasud e.:‘;:\}m:d&...u La.\)au.uu)\ BNV uﬂ\dm&ddcjbj\u\sﬂy‘j‘;ub]\c_\sﬂgﬂ);“

il e & 3 d)gudgﬁm I e e i s all saal) il ol pall alasinly Tadle Ll Al Legia SIS dliay 1620 s
35, g3l 2m 5 8 el S Qi 5 Cam ¢ Ul 53l a8 Slen Gasb e (ol Ll sl (500 (8 5 65 C_uumamu;,w\
Tg 0 llin o Al all aa3 a5 | 48 all (s (o Ayl 5 LN HLERY) a0 Al die e genall 8 Us sale lind @llia (o aa
AJ\YJ&_I\JUJ)B«J\JA g_\.\\suﬁje uJSﬂM\‘;uBJ\ C\_\ﬂb Ua\;.“c):d\duc.ﬂ.ul\m‘)mmuus:}A;.AS\u.uM}.\ué\jYJg_\b
On s T o B A il of b Aadally L el saddl Al ol all el S il o AN I B & sine
Al Aot 5l glsall 58 e Ylad MR ol a5 ally @l adl) ol (5 @ al aal Aledl eyl aladinly o) g cpalal)
i) el jahy el aladialy ST Tiend e jelal )y o A Gl Gl lae L cdaniall CESI Juamie e () sibay Gl o sall
L all sad el

_anﬁ\d@‘xﬂﬁgaﬁ}m‘@)ﬂ@maﬁ@qﬁ)ﬂ_u\.m‘_.usx\




