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Immobilization in External Rotation
After Shoulder Dislocation
Reduces the Risk of Recurrence
A Randomized Controlled Trial

By Eiji Itoi, MD, Yuji Hatakeyama, MD, Takeshi Sato, MD, Tadato Kido, MD, Hiroshi Minagawa, MD,
Nobuyuki Yamamoto, MD, Ikuko Wakabayashi, MD, and Koji Nozaka, MD

Investigation performed at Akita University School of Medicine, Akita, Japan

Background: An initial anterior dislocation of the shoulder becomes recurrent in 66% to 94% of young patients after
immobilization of the shoulder in internal rotation. Magnetic resonance imaging and studies of cadavera have shown
that coaptation of the Bankart lesion is better with the arm in external rotation than it is with the arm in internal rota-
tion. Our aim was to determine the benefit of immobilization in external rotation in a randomized controlled trial.

Methods: One hundred and ninety-eight patients with an initial anterior dislocation of the shoulder were randomly as-
signed to be treated with immobilization in either internal rotation (ninety-four shoulders) or external rotation (104
shoulders) for three weeks. The primary outcome measure was a recurrent dislocation or subluxation. The minimum
follow-up period was two years.

Results: The follow-up rate was seventy-four (79%) of ninety-four in the internal rotation group and eighty-five (82%) of
104 in the external rotation group. The compliance rate was thirty-nine (53%) of seventy-four in the internal rotation
group and sixty-one (72%) of eighty-five in the external rotation group (p = 0.013). The intention-to-treat analysis re-
vealed that the recurrence rate in the external rotation group (twenty-two of eighty-five; 26%) was significantly lower
than that in the internal rotation group (thirty-one of seventy-four; 42%) (p = 0.033) with a relative risk reduction of
38.2%. In the subgroup of patients who were thirty years of age or younger, the relative risk reduction was 46.1%.

Conclusions: Immobilization in external rotation after an initial shoulder dislocation reduces the risk of recurrence
compared with that associated with the conventional method of immobilization in internal rotation. This treatment
method appears to be particularly beneficial for patients who are thirty years of age or younger.

Level of Evidence: Therapeutic Level Il. See Instructions to Authors for a complete description of levels of evidence.

joint'. The recurrence rate after an initial dislocation
ranges between 20% and 48%"°. However, the recur-

rence rate among young patients is much higher, although the
reported rates vary greatly. These rates have been reported to
be 66% to 94% in patients under the age of twenty years**”,
92% in patients between fourteen and seventeen years of age’,
5,10

and 50% to 64% in patients younger than thirty years of age™".

T he shoulder is the most commonly dislocated major

Why the recurrence rate is so high among young patients is
unknown. Detachment of the inferior glenohumeral ligament-
labrum complex from the glenoid, the Bankart lesion, is found
in 94% to 97% of shoulders after an initial dislocation'"”. If the
Bankart lesion heals, recurrence is less likely. There are several
facts that suggest that the Bankart lesion has the ability to heal.
First, the shoulder never redislocates after the initial disloca-
tion in 52% to 80% of patients™, which indicates that the Ban-

Disclosure: In support of their research for or preparation of this work, one or more of the authors received, in any one year, outside funding or
grants of less than $10,000 from Alcare, Tokyo, Japan. One or more of the authors, or a member of his or her immediate family, received, in any
one year, payments or other benefits of less than $10,000 or a commitment or agreement to provide such benefits from a commercial entity (Al-
care, Tokyo, Japan). No commercial entity paid or directed, or agreed to pay or direct, any benefits to any research fund, foundation, division,
center, clinical practice, or other charitable or nonprofit organization with which the authors, or a member of their inmediate families, are affili-

ated or associated.
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IMMOBILIZATION IN EXTERNAL ROTATION AFTER SHOULDER
DISLOCATION REDUCES THE RISK OF RECURRENCE

TABLE | Patient Demographics

Internal Rotation Group External Rotation Group P Values*
Number of patients 94 104 —
Average age (range) (yr) 37 (12-89) 35 (12-90) 0.55%*
Male/female 63/31 73/31 0.631
R/L 48/46 50/54 0.67t
Sports injuries 64 (68%) 71 (68%) 0.98%
*Determined with the Student t test. TDetermined with the chi-square test.

kart lesion may have healed in these patients. Also, recurrent
dislocations spontaneously cease in 20% of patients with re-
current dislocations®. In these cases, the Bankart lesion may
have healed after the last dislocation. Despite the potential
healing ability of the Bankart lesion, the recurrence rate does
not depend on how long the shoulder is immobilized or how
rigidly it is immobilized’. Furthermore, it may not depend
even on whether the shoulder is immobilized or not”’. A logi-
cal explanation for these findings would be that the Bankart
lesion is not well reduced in the conventional position of im-
mobilization— i.e., internal rotation.

Motivated by the lack of sufficient evidence that the
Bankart lesion is well reduced by immmobilization in internal
rotation, we initiated a study with use of magnetic resonance
imaging, which demonstrated that the Bankart lesion is sepa-
rated from the bone with the arm in internal rotation and is
apposed to the bone with the arm in external rotation'. On
the basis of this observation, we hypothesized that immobili-
zation in external rotation would decrease the recurrence rate.
In order to prove this hypothesis, we initiated a prospective
clinical study to compare patients who had the shoulder
immobilized in internal rotation with those who had the
shoulder immobilized in external rotation. The preliminary
outcome of this prospective study supported our hypothesis®.
The purpose of the present study was to report the two-year
results of this study.

Materials and Methods
Participants
I n January 2000, we started a randomized prospective study
comparing immobilization in internal rotation with immo-
bilization in external rotation at our institutes (Akita Univer-
sity Hospital, Tazawako Municipal Hospital, Ogachi Chuo
Hospital, and Honjo Daiichi Hospital). The preliminary results
of treatment of forty patients at these four institutes were pre-
viously reported®”. In October 2000, we began to recruit pa-
tients from eleven other institutes nationwide to increase the
number of patients in the study. Between October 2000 and
March 2004, 229 patients with an initial traumatic anterior dis-
location of the shoulder were treated at one of these institutes.
The inclusion criteria were (1) an initial anterior dislocation
caused by a substantial traumatic event, (2) presentation

within three days after the dislocation, and (3) no associated
fractures of the shoulder detectable on routine radiographic
examination. Of the 229 patients, fifteen did not meet the in-
clusion criteria and sixteen refused to participate in this study,
leaving 198 patients for enrollment. There were 136 male pa-
tients and sixty-two female patients, with an average age of
thirty-seven years (range, twelve to ninety years). After rou-
tine radiographic examination (anteroposterior, axillary, and
scapular Y views), the shoulder dislocation was reduced man-
ually. The methods of reduction were the elevation method
(101 shoulders), the Hippocratic method (twenty-two shoul-
ders), the external rotation method (seventeen shoulders), the
Kocher method (sixteen shoulders), the Stimson method (four-
teen shoulders), and others (twenty-eight shoulders).

The Akita University Ethics Research Committee pro-
vided ethics approval (number 10-5). All enrolled participants
gave written informed consent.

Procedures
The patients were randomly assigned to one of two groups:
immobilization in internal rotation (internal rotation group)
or immobilization in external rotation (external rotation
group). Randomization was performed with use of a random-
number table created by the principal investigator (E.I.). Co-
investigators allocated the patients at their institutes with use
of this random-number table. There were ninety-four patients
in the internal rotation group (average age, thirty-seven years;
range, twelve to eighty-nine years) and 104 patients in the ex-
ternal rotation group (average age, thirty-five years; range,
twelve to ninety years). The demographic characteristics of
these patients are summarized in Table I.

Immobilization in internal rotation was performed with
a sling and swathe. Immobilization in external rotation was
performed with a wire-mesh splint covered with sponge and
a stockinette (Figs. 1-A and 1-B). The precise method for
making this immobilizer was described in our previous
report”. The shoulder was kept in adduction and 10° of exter-
nal rotation. In November 2003, we started to use a prototype
brace, manufactured by Alcare, Tokyo, Japan (Figs. 2-A and
2-B). The same immobilization position was obtained with
this brace, and it was easier to apply than the former splint-
stockinette immobilizer.
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Fig. 1-A Fig. 1-B
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Figs. 1-A and 1-B External rotation immobilizer consisting of a splint and a stockinette. Fig. 1-A Oblique view. Fig. 1-B Frontal view.

In both the internal rotation and the external rotation
group, the immobilizer was supposed to be worn continuously,
except when the patient took a shower, for three weeks. At the
three-week examination, we asked the patients how many hours
a day and for how long they had actually worn the immobilizer

in order to measure their compliance with the treatment proto-
col. At three weeks, we instructed the patients to begin to move
the arms both passively and actively. The patients were then
seen on one or two more occasions to make sure that they re-
gained a full range of motion. We advised them to avoid vigor-

Fig. 2-A
Prototype of the external rotation immobilization brace (Alcare, Tokyo, Japan).

Fig. 2-B
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ous sports activities for at least three months. The patients were
asked to visit us at six months, twelve months, and twenty-four
months after the initial dislocation. When they were unable to
do so, we interviewed them by telephone.

The primary outcome measure was a recurrent disloca-
tion or subluxation of the shoulder. Dislocation was defined as
the humeral head being completely out of the glenoid socket
until a reduction maneuver was performed, and subluxation
was defined as the humeral head being completely or partially
out of the glenoid socket but reducing spontaneously. We
asked the patients whether they had experienced any addi-
tional dislocation or subluxation after the immobilization. If
they had, we asked them when and how the recurrent injury
occurred and whether they had returned to preinjury sports.

Statistical Analysis

The required sample size was calculated to be forty-two in each
group when alpha = 0.05 and beta = 0.2, for a ratio of effective-
ness of 0.3 in the internal rotation group and 0.6 in the external
rotation group. With the assumption that the follow-up rate
was 80% and the compliance rate was 50%, the necessary sam-
ple size was calculated to be 105 in each group. Compliance
was assessed in both groups. Those who wore the immobi-
lizer for twenty-four hours a day, except when they took a

IMMOBILIZATION IN EXTERNAL ROTATION AFTER SHOULDER
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shower, for three weeks were defined as being compliant. Both
intention-to-treat and per-protocol analyses were performed.
The intention-to-treat analysis included both the compliant
and the noncompliant patients, whereas the per-protocol anal-
ysis included only those who were compliant. In addition, we
performed sensitivity analyses first with the assumption that all
of the patients who were lost to follow-up had recurrent dislo-
cations and then with the assumption that none of them had
recurrent dislocations. The rates of recurrent dislocation and
of return to sports were compared between the groups with use
of the chi-square test. The absolute and relative risk reductions
were calculated. We also compared the recurrence rate on the
basis of when the immobilization was started (the first, second,
or third day). The Kruskal-Wallis test was used to compare the
recurrence rates within each group. We further analyzed a sub-
group of patients who were thirty years of age or younger
because they were the group of patients with the highest recur-
rence rate and thus the most important group clinically. Signif-
icance was set at the p < 0.05 level.

Results

Follow-up Rate

Figure 3 shows the profile of the trial. Of 198 patients en-
rolled in this study, 159 (80%) were followed for a mini-

for eligibility

229 patients assessed

31 patients excluded

h 4

3 15 did not meet inclusion
criferia
16 refused to participate

and randomized

198 patients enrolled

A

94 patients assigned
IR group

A 4

104 patients assigned
ER group

_| 20 patients lost
"| to follow up

A

74 patients analyzed

Fig. 3
Profile of the trial.

_| 19 patients lost
"| to follow up

h 4

85 patients analyzed
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TABLE Il Duration of Immobilization

Internal Rotation  External Rotation

Group (N =74) Group (N = 85) P Values*
<1 week 9 (12%) 4 (5%) 0.087
1-<2 weeks 11 (15%) 7 (8%) 0.19
2-<3 weeks 4 (5%) 6 (7%) 0.67
3 weeks 50 (68%) 68 (80%) 0.074
Part-time 11 (15%) 7 (8%) 0.19
Full-time 39 (53%) 61 (72%) 0.013
*Determined with the chi-square test.

mum of two years with either a direct examination or a
telephone interview. The average follow-up period was 25.6
months, ranging from twenty-four to thirty months. Twenty-
eight (38%) of the seventy-four patients who were followed in
the internal rotation group and thirty-eight (45%) of the
eighty-five who were followed in the external rotation group
were examined.

Compliance

Despite our instructions, some patients discontinued the im-
mobilization of the shoulder before three weeks (Table II).
Among those who continued immobilizing the shoulder for
the full three weeks, some used the immobilizer on a full-time
basis (literally full time except when taking a shower), whereas
others used it on a part-time basis (range, one to twenty hours
a day). In total, thirty-nine patients (53%) in the internal rota-
tion group and sixty-one patients (72%) in the external rota-
tion group complied with the protocol. This difference was
significant (p = 0.013).

Recurrence

The intention-to-treat analysis revealed that the recurrence
rate was thirty-one (42%) of seventy-four in the internal rota-
tion group and twenty-two (26%) of eighty-five in the exter-
nal rotation group (p = 0.033). Immobilization in external
rotation was associated with an absolute risk reduction of
16.0% and a relative risk reduction of 38.2%.

The per-protocol analysis showed that the recurrence
rate was fifteen (38%) of thirty-nine in the internal rotation
group and twelve (20%) of sixty-one in the external rotation
group (p = 0.039). Immobilization in external rotation was as-
sociated with an absolute risk reduction of 18.8% and a rela-
tive risk reduction of 48.8%.

When the sensitivity analysis was performed with the as-
sumption that all of the patients who were lost to follow-up had
recurrent dislocations, the recurrence rate was fifty-one (54%)
of ninety-four in the internal rotation group and forty-one
(39%) of 104 in the external rotation group (p = 0.037). With
this assumption, the absolute and relative risk reductions asso-
ciated with immobilization in external rotation were 16.0% and
38.2%, respectively. With the assumption that none of those

IMMOBILIZATION IN EXTERNAL ROTATION AFTER SHOULDER
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who were lost to follow-up had recurrent dislocations, the re-
currence rate was thirty-one (33%) of ninety-four in the inter-
nal rotation group and twenty-two (21%) of 104 in the external
rotation group (p = 0.061), with the absolute and relative risk
reductions being 11.8% and 35.9%, respectively.

Additional detailed data were derived with the intention-
to-treat analysis. The recurrence rates as documented with di-
rect examination were thirteen (46%) of twenty-eight in the in-
ternal rotation group and ten (26%) of thirty-eight in the
external rotation group. The recurrence rates as documented
with a telephone interview were eighteen (39%) of forty-six and
twelve (26%) of forty-seven, respectively. There was no signifi-
cant difference in the recurrence rate between the patients who
underwent a direct examination and those who were inter-
viewed on the telephone in either the internal rotation group
(p =0.54) or the external rotation group (p = 0.93). Recurrence
was experienced at various periods following the initial disloca-
tion but mainly in the first year: 84% of the recurrences in the
internal rotation group and 82% in the external rotation group
were noted within twelve months after the injury. The recur-
rence rates stratified by age are shown in Table IIL. In the
twenty-one to thirty-year-old age group, the recurrence rate fol-
lowing immobilization in external rotation was significantly
lower than that following immobilization in internal rota-
tion (p = 0.037). The recurrence rates stratified by the day on
which the immobilization was initiated are shown in Table IV.
With the numbers studied, there were no significant within-
group differences. There was a significant between-group dif-
ference in the recurrence rates associated with immobilization
on day 1 (p = 0.024) but not in the recurrence rates associated
with immobilization on day 2 or on day 3. However, the num-
bers of shoulders immobilized on days 2 and 3 were small.

Nine (29%) of the thirty-one patients who experienced
recurrent dislocations or subluxations in the internal rota-
tion group and eight (36%) of the twenty-two who did so in
the external rotation group eventually underwent surgical
stabilization.

Return to Sports

Forty-nine (66%) of the seventy-four patients in the internal
rotation group and sixty (71%) of the eighty-five in the exter-

TABLE Ill Recurrence Rate Stratified by Age

Internal External
Age Rotation Group Rotation Group P Values*
<20 years 13/19 (68%) 11/27 (41%) 0.064
21-30 years 12/23 (52%) 7/29 (24%) 0.037
31-40 years 2/8 (25%) 1/6 (17%) 0.71
>41 years 4/24 (17%) 3/23 (13%) 0.73
Total 31/74 (42%) 22/85 (26%) 0.033
*Determined with the chi-square test
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TABLE IV Recurrence Rate Stratified by Day on Which Immobilization Was Initiated

Initiation of Internal External P Values
Immobilization Rotation Group Rotation Group (Between-Group)*
Day 1 22/59 (37%) 11/59 (19%) 0.024
Day 2 4/8 (50%) 5/15 (33%) 0.44
Day 3 5/7 (71%) 6/11 (55%) 0.47
P values (within-group)t 0.36 0.080

*Determined with the chi-square test. TDetermined with the Kruskal-Wallis test.

nal rotation group sustained the injury during participation in
sports (p = 0.55). At the time of the two-year follow-up,
thirty-one (63%) of the forty-nine patients in the internal ro-
tation group and forty-three (72%) of the sixty patients in the
external rotation group had returned to sports (p = 0.35).
However, only ten (20%) of the forty-nine patients in the in-
ternal rotation group and twenty-two (37%) of the sixty pa-
tients in the external rotation group had returned to their
preinjury sports activity level (p = 0.064).

Complications

Six (7%) of the eighty-five patients had temporary stiffness of
the involved shoulder after immobilization in external rota-
tion. This problem resolved within a month or two through
the use of self-directed range-of-motion exercises. No other
complications related to immobilization were reported.

Subgroup Analyses

We performed additional analyses to assess compliance, the
recurrence rate stratified by the day on which the immobiliza-
tion was initiated, sports participation, and shoulder stiffness
after treatment in the subgroup of patients who were thirty
years of age or younger. The compliance rate was seventeen
(40%) of forty-two in the internal rotation group and thirty-
eight (68%) of fifty-six in the external rotation group (p =
0.007). The recurrence rate was twenty-five (60%) of forty-
two in the internal rotation group and eighteen (32%) of fifty-
six in the external rotation group (p = 0.007). Immobilization
in external rotation was associated with absolute and relative
risk reductions of 27.4% and 46.1%, respectively.

In this younger subgroup, the recurrence rates were
twenty (59%) of thirty-four when immobilization had been
initiated on day 1, one of two when it had been initiated day 2,
and four of six when it had been initiated on day 3 in the in-
ternal rotation group (p = 1.0); the respective values in the ex-
ternal rotation group were ten (25%) of forty, three of eight,
and five of eight (p = 0.11). The difference between the inter-
nal rotation and external rotation groups was significant when
the immobilization had been initiated on day 1 (p = 0.003)
but not when it had been initiated on day 2 (p = 0.75) or day 3
(p = 0.87). Thirty-nine (93%) of the forty-two patients in the
internal rotation group and fifty-three (95%) of the fifty-six in
the external rotation group had a sports-related injury (p =

0.72). At the time of the two-year follow-up, twenty-two
(56%) of the thirty-nine patients in the internal rotation
group and thirty-nine (74%) of the fifty-three in the external
rotation group had returned to sports (p = 0.085). Seven
(18%) of the thirty-nine in the internal rotation group and
twenty (38%) of the fifty-three in the external rotation group
returned to their preinjury level of sports participation (p =
0.039). Two (4%) of the fifty-six patients in the external rota-
tion group had temporary shoulder stiffness, which had re-
solved by the time of follow-up.

Discussion
Immobilization in internal rotation following shoulder dis-
location has been performed for over 2000 years™. Surpris-
ingly, there has been no evidence that this position is
optimum for the healing of the Bankart lesion. The current
study has demonstrated that immobilization in 10° of external
rotation for three weeks reduces the relative risk of recurrence
by 38.2% compared with the risk associated with conventional
immobilization in internal rotation.

The recurrence rate in the external rotation group was
significantly lower than that in the internal rotation group
when the immobilization had been started on the day of the
dislocation, but there was no difference between groups when
it had been started on day 2 or 3. This suggests that the earlier
that the immobilization is started, the better the results, al-
though the numbers of patients who were initially treated on
day 2 or 3 were quite small, perhaps too small to allow mean-
ingful comparisons.

Additional analyses of the subgroup of patients who
were thirty years of age or younger revealed that individuals
who are younger than that age would particularly benefit from
immobilization of the shoulder in external rotation after an
initial dislocation. Again, when the immobilization had been
on day 1, the recurrence rate was significantly lower in the ex-
ternal rotation group than it was in the internal rotation
group. Furthermore, the proportion of patients who returned
to their preinjury level of sports was significantly higher in the
external rotation group. Thus, the benefit of external rotation
immobilization was demonstrated in this clinically important
group of young patients.

The ideal method of immobilization in external rotation
has not yet been established. First, the best position of immo-
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bilization needs to be determined. In this study, we immobi-
lized the shoulder in approximately 10° of external rotation.
Miller et al. measured the contact force between the Bankart
lesion and the glenoid in cadaveric shoulders as the arm was
rotated from 60° of internal rotation to 45° of external rota-
tion”. The contact force started to be positive as the arm
passed through neutral rotation and became maximum at the
maximum external rotation of 45°. This study suggests that
the greater the amount of external rotation, the greater the
contact force. However, in our experience, the greater the
amount of external rotation, the less comfortable the patient.
Therefore, we chose 10° of external rotation, which according
to the study by Miller et al. creates positive contact for healing,
but we need to determine the minimum effective amount of
external rotation in future studies.

Regarding the position of immobilization, an interest-
ing study was reported from the United Kingdom. During ar-
throscopic examination, Hart and Kelly observed that external
rotation improved the reduction of a Bankart lesion after an
initial dislocation in 92% of the shoulders in their series®.
However, they found that the best reduction was achieved
with the arm in 30° of abduction and 60° of external rotation.
Thus, the best position for immobilization, particularly in the
coronal plane, needs to be studied further.

The second factor that needs to be better elucidated is
the duration of immobilization. In this study, we immobilized
the shoulder for three weeks according to conventional rec-
ommendations regarding the duration needed to achieve soft-
tissue healing””. We thought that this would be an appropriate
length of time to allow initial healing of a Bankart lesion. Kita-
mura and Ikuta reported that they immobilized the shoulder
in external rotation for four weeks followed by two weeks of
immobilization in internal rotation®. None of their thirteen
patients had experienced a recurrence at the time of a one-
year follow-up. Their report suggests that three weeks of im-
mobilization may not be long enough. Thus, the optimum
duration of immobilization also needs to be determined in a
future study.

There are several limitations of the present study. First,
the patients’ compliance with the treatment protocol was sig-
nificantly better in the external rotation group, although the
patients were randomly assigned to the groups. One might
wonder why the compliance rate was higher in the external ro-
tation group when the device was much more cumbersome.
This finding strongly suggests that there was some bias, as this
part of the study (when the surgeons instructed the patients
regarding the immobilization protocol) could not be blinded.
We and the other treating surgeons might have made a stron-
ger effort to ensure compliance with the external rotation im-
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mobilization than to ensure compliance with the internal
rotation immobilization. This is a drawback of this study and
one of the reasons why it was assigned a level of evidence of II.
Second, the occurrence of dislocation or subluxation was the
primary end point of the study. However, those without recur-
rence may or may not have been satisfied with the shoulder
because of residual symptomatic instability. We did not in-
clude a patient-based quality-of-life assessment such as the
Western Ontario Shoulder Instability Index (WOSI)*. Third,
this was a two-year follow-up study. According to Rowe’,
70.5% of all recurrent shoulder dislocations occur within the
first two years and 18.7% occur from two to five years. Further
evaluation at five years or later would be valuable.

In conclusion, immobilization in 10° of external rota-
tion for three weeks reduces the relative risk of recurrence of a
first-time traumatic anterior shoulder dislocation when com-
pared with the risk associated with conventional immobiliza-
tion in internal rotation. This treatment is particularly
beneficial for those who are thirty years of age or younger. m
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