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Frozen shoulder syndrome was first introduced
in 1872 by Duplay who initially used the terminol-
ogy of 'peri-arthritis scapulohumerale' and
believed that it should be treated with manipula-
tion under anesthetics. In 1934, Codman employed
a terminology called 'frozen shoulder' in order to
explain this condition; and many researchers have
been performing a variety of physical therapies to
treat frozen shoulder afterward(1).
Although it takes several months, closely super-

vised physical therapy is capable of delivering
improvements on ROM and pains for up to 90% of
the patients with chronic adhesive capsulitis of
glenohumeral joint(2); and there have been reports
that the application of non-operative program

mostly brings satisfactory results to most patients
(3). Regarding exercise treatments on the other
hand, patients usually take active assisted ROM
and gentle passive stretching exercise treatments
where the exercise should be gently applied; and
most of all, it has been known that forceful
stretch is prohibited during the early phase of
frozen shoulder(4).
Rizk TE et al.(5) applied TENS for the pain man-

agement while applying progressive abduction
traction to patients with adhesive capsulitis of
glenohumeral joint, and it delivered more cases of
increased ROM than the heat treatment group
accompanied by exercise and manipulation. On
the other hand, Jürgel J et al.(6) conducted exer-
cise treatment accompanied by massage, heat and
electric treatment upon 10 patients with frozen
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The purpose of this study was to investigate the effects of joint position on
the distraction distance in patients with adhesive capsulitis of glenohumeral
joint. The study was conducted upon 20 adults in their 40's with the find-
ings of adhesive capsulitis of glenohumeral joint. These subjects were sub-
divided into 3 groups, which were a group with neutral position(n=7), sec-
ond group with resting position(n=7) and third group with end-range posi-
tion(n=6). After having the subject wearing sleeveless shirts exposing armpit
and lying straight on the plinth, a physical therapist with OMT qualification
pulled glenohumeral joint at the Grade Ⅲ of Kaltenborn-Evjenth traction;
and the distance between glenoid fossa and humeral head was measured
with ultrasound. Following the application of traction, the group with resting
position(.67±0.29) exhibited the longest distance between humeral head
and glenoid fossa, and it was followed by neutral position(.50±0.25) and
end-range position(.35±.21) in this order. From the comparison of these
groups, there was no significant difference in distraction distance between
resting position and neutral position; and there was again no significant dif-
ference in distraction distance between end-range position and neutral
position. However, there was a significant difference in distraction distance
between end-range position and resting position(p<.05). Upon application of
the Grade Ⅲ of Kaltenborn-Evjenth traction, it was evident that the distance
between humeral head and glenoid fossa can be varied depending on the
location of the joint.
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shoulder for 4 weeks; and following this treat-
ment, therapeutic exercise group produce
increased ROM significantly more than the heat
treatment group. It was believed to be because the
ligament creeps when prolonged tension is applied
although strong ligament shows high resistance
when sudden pulling is applied. Meanwhile,
Nicholson(7) claimed that passive stretching in
abduction delivers therapeutic advantage in addi-
tion to ROM improvement, and Watson-Jones(8)
reported that 95% of the subjects exhibited satis-
factory results in 6 months after applying stretch-
ing exercise program to 226 patients with adhesive
capsulitis of glenohumeral joint.
As evidenced through preceding studies above, it

is apparent that traction is an effective method for
patients with adhesive capsulitis of glenohumeral
joint; subsequently, this study conducted traction
on the subjects at neutral position, resting posi-
tion and end-range position in order to find out
which location brings the most effective result
during adhesive capsulitis of glenohumeral joint .

In this study, 20 subjects were selected from in
patients with adhesive capsulitis of glenohumeral
joint at Changwon Workers' Compensation
Hospital in Gyeongsangnam-do. Mean age of the
subjects was 45±7.96 years old, and their average
height was 167.8±3.72cm. After providing suffi-
cient verbal explanation on objective and methods
of this study, oral or written consent was obtained
from the subjects before the implementation of
the study. At the same time, subjects were alerted
for potential risks which may arise during the
course of research, and they were fully notified of
their right to quit the program at any time. This
study was conducted under the sanction and
approval by IRB, International University of Korea.

Throughout this study, ideal height was main-
tained during the examination by using treatment
tables for OMT. Room temperature was strictly
maintained at constant temperature in order to
avoid stress of joint of skin of the subjects, and all
subjects wore clothes exposing their shoulders.
During the experiment, a physical therapist with

Kaltenborn-Evjenth OMT qualification participat-
ed as a long examiner. After defining Grade Ⅲ to
be between the first stop and the last stop within
the anatomical scope of joint(9), glenohumeral
joint was pulled from the end-range position,
resting position and neutral position. The end-
range position represents the maximum state of
abduction under neutral rotation(10), and the
resting position is where the glenohumeral joint is
at 55 to 70 degree of adduction from the plane of
scapula(11) while the neutral position is where
medial border and shaft of humerus are parallel to
each other under neutral rotation(10). For common
postures, subjects lie supinely, and a strap is
applied for stabilizing; and the hand is placed high
in the axilla with the forearm placed across the
body. The other limb is used only to support the
subject’s upper limb and maintain the resting
position.

While pulling at Grade distraction Ⅲ, an assis-
tant took measurement with ultrasound and cap-
tured the distraction distance of the joint capsule.
And after drawing a virtual line between the end
of clavicle and axillary fold, it was to check the
humeral head by connecting the transducer at the
middle of the virtual line. During the measure-
ment, a plenty of Gell was applied to linear trans-
ducer of MyLab One(Esaote co. Natherland); and
extra care was taken to deliver constant pressure
in order not to apply too much pressure on the
region to measure. The measurement was taken
with transverse scan. At 40 seconds after pulling
the arm, it was to measure the distance between
humeral head and the center of glenoid fossa in
order to attain the mean value.

For the analysis of data, statistical data process-
ing program, Window SPSS 20.0, was employed.
And in order to identify the discrepancies of the
distraction distances based on the level of traction
amongst the three groups, one-way anova was
performed; and LSD was used for the post verifi-
cation. Significance level was set at 𝑎=0.05.

Prior to pulling, neutral position, resting Position
and end-range position represent 0.48±0.26mm,
0.62±0.29mm and 0.27±0.22mm respectively. 
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Resting position showed the highest value, and
there was no significant difference among the
groups. After pulling, neutral position, resting
position and end-range position showed .50±.
25mm, .67±.29mm and .35±.21mm respectively
where significant difference was detected between
resting position and end-range position(p<.05);
but on the other hand, there was no significant
difference between neutral position and end-
range position and between neutral position and
resting position. In other words, the distraction
distance at end-range position(.35±.21) was sig-
nificantly bigger than the distraction distance at
resting position (.67±.29) (p<.05).

This study was conducted to investigate the dis-
traction distance in the shoulder joint capsule by
applying the Grade Ⅲ of Kaltenborn-Evjenth
traction to the end-range position, resting posi-
tion and neutral position of the shoulder of
patients with adhesive capsulitis of glenohumeral
joint. Consequently, prior to pulling, neutral posi-
tion, resting position and end-range position
showed .48±.26mm, .62±.29mm and .27±.22mm
respectively, where the resting position delivered
the highest value while the end-range position
with the lowest; however, there was no significant
difference amongst the groups. After the pulling,
significant difference between the resting position
group and end-range position group was detected
(p<.05); however, there was no significant differ-
ence between the neutral position group and end-
range position group, and no significant difference
was not discovered between the neutral position
group and resting position group, either.

Lee(12) examined shoulder joints of 48 patients
with frozen shoulder with ultrasound and found

that the thickness of axillary fold statistically sig-
nificantly reduces as abduction of shoulder joint
and external rotation increases(p<.001). 
This study also learned that the gap of the joints

were narrowed as the Resting Position, Neutral
Position and End-Range Position showed .62±.
29mm, .48±.26mm and .27±.22mm respectively;
and it suggests that the increase of thickness of
glenoid fossa synovium is associated with limited
exercise of shoulder joint traction and external
rotation (13).

According to the study by Paul et al.(14), 100
patients with frozen shoulder were selected and
subdivided into an experiment group and control
group of 50 subjects each, where traditional phys-
ical therapy was conducted on the control group
whereas traditional physical therapy and counter-
traction were performed on the experiment group.
As a result, significant difference was detected
from the shoulder joints of the experiment group,
which suggests that countertraction is effective to
patients with frozen shoulder. Based on the study
by Muraki(15), traction movement was delivered to
the adhesive capsulitis of glenohumeral joint of 9
cadavers at zero degree and 30 degree of traction
position; and it was reported that it was safely
performed since there was a significant difference
in distraction interval at 30 degree traction posi-
tion. Henricus et al.(16) found that after distrac-
tion treatment at end-range position was applied
to patients with frozen shoulder, the capacity of
joint capsule was increased from 10cc to 15cc in 3
months, and shoulder function was improved;
thus, it reported that the treatment at the end-
range position was effective. In order to elevate
mobility of joints, distraction treatment or mobi-
lization exercise of Grade Ⅲ at the resting position
needs to be applied(11); and for the increase of
ROM, it is effective to perform distraction treat-
ment at the end-range position(10, 17).

Since the resting position carries more loosened
tissue than the end-range position, it was expect-
ed that the extent of traction at the end-range
position, where the level of tissue tension is
severely increased, would be bigger; however, the
results proved to be otherwise. It is believed that it
was because periarticular tissue stretches easier at the
end-range position than at the resting position.
At the resting position, its distraction interval was
longer than that of neutral position; and it was
believed to be because the rotator cuff wrapping
around the joint at neutral position and middle
glenohumeral ligament are contributing structures

End-range position(mm)

Resting position(mm)

Neutral position mm)

.27±.22

.25±.29

.28±.26

.35±.21†

.30±.29

.30±.25†

BeforeGroup After

Table 1. Effects of joint position on the distraction dis-
tance in glenohumeral joint Traction

The values were expressed as the mean±SD.
† Significant difference between resting position and end-
range position(p<.05).
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which prevents forward dislocation.
Based on these findings, it was evident that the

distraction distance varies depending on the loca-
tion of the joint. And because the end-range posi-
tion provides better traction treatment effects
than the resting position, continuing and repeti-
tive studies on this subject are bound to deliver
more interesting results.

This study was performed in order to examine
the distraction interval of shoulder joint capsule
by applying the Grade Ⅲ of Kaltenborn-Evjenth
traction to the resting position, neutral position
and end-range position of the shoulders of
patients with adhesive capsulitis of glenohumeral
joint. It is believed that further studies including
blind study, randomized study and controlled
study need to be conducted upon more patients
with adhesive capsulitis of glenohumeral joint
throughout wider range of age groups.

In this study, the Grade Ⅲ of Kaltenborn-
Evjenth traction was applied at the end-range
position, resting position and neutral position of
shoulders of patients with adhesive capsulitis of
glenohumeral joint; and consequently, it was
found that there was a significant difference
between the resting position group and end-range
position group(p<.05).
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