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Manual therapy is an effective treatment for frozen shoulder in diabetics:
An observational study

Manuel terapi diyabetli hastalarda donmus omuz igin etkili bir tedavidir: Gézlemsel bir calisma
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Objectives: This study aims to compare the efficacy of
manual therapy in the frozen shoulder patients with or without
diabetes mellitus.

Patients and methods: Between May 2006 and January
2008, 50 patients (10 males, 40 females; mean age 52+10
years; range 40 to 65 years) orthopedic surgeons referred to
the Sports Physiotherapy Unit were included in the study. The
patients were divided into two groups, including patients with
primary frozen shoulder with type II diabetes mellitus (n=12)
and non diabetics (n=38). All patients underwent a rehabilita-
tion program including cold application, manual therapy and
exercises twice a week. A total of 16 treatment sessions were
performed. The most important part of the manual therapy
included scapular mobilization and posterior capsule stretch-
ing. The range of motion was measured by goniometry.
Functional activity status was assessed by Constant’s score.
The pain level was evaluated by visual analog scale, while
muscle strength was evaluated by hand-held dynamometer.
Student t-test was used to compare between the parameters of
groups, while Paired sample t-test was used to compare pre-
and post-treatment parameters of the patients.

Results: The range of motion, functional activity status
and muscular strength were improved and the pain level
was reduced after rehabilitation in all of the patients in both
groups (p<0.05). There was no difference in duration of the
treatment between the groups (p>0.05). There were no differ-
ences in range of motion, functional activity status, pain level,
and muscle strength before and after rehabilitation between
the groups (p>0.05).

Conclusion: Manual therapy approaches may be safely
applied in diabetic patients with frozen shoulder.
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Amagc: Bu calismada diabetes mellitusu olan ve olmayan
donuk omuz hastalarinda manuel terapinin etkinligi karsi-
lagtirild.

Hastalar ve yontemler: Mayis 2006 - Ocak 2008 tarih-
leri arasinda ortopedik cerrahlar tarafindan Sporcu Sagligi
Unitesi'ne sevk edilen 50 hasta (10 erkek, 40 kadin; ort.
yas 52+10 yil; aralik 40-65 yil) calismaya dahil edildi.
Hastalar iki gruba ayrildi: tip II diabetes mellitusu olan
(n=12) ve olmayan (n=38) primer donuk omuzlu hastalar.
Tum hastalar haftada iki kez soguk uygulama, manuel
terapi ve egzersiz iceren rehabilitasyon programina alindi.
Hastalara ortalama 16 tedavi seansi uygulandi. Manuel
terapinin en Onemli kismini skapular mobilizasyon ve
posteriyor kapsul germe egzersizi olusturmaktaydi. Eklem
hareket acikligi, gonyometre ile dlculdu. Fonksiyonel akti-
vite duzeyi Constant skoruna gore degerlendirildi. Agr1
duzeyi gorsel analog olcegi ile ve kas kuvveti el dinamo-
metresi kullanilarak degerlendirildi. Gruplarin paramet-
relerinin karsilagtirilmasinda Student t-testi; hastalarin
tedavi Oncesi ve sonrast degerlerinin karsilastirilmasinda
ise, iki grup t-testi kullanild1.

Bulgular: Iki gruptaki hastalarin timiinde eklem hareketi
agiklig1, fonksiyonel aktivite duizeyi ve kas kuvveti rehabi-
litasyon sonrasinda gelisti ve agr1 duzeyi azaldi (p<0.05).
Gruplarin tedavi suresi arasinda bir farklilik bulunmadi
(p>0.05). Rehabilitasyon oncesi ve sonrasinda gruplarin
eklem hareketi acikligi, fonksiyonel aktivite seviyesi,
agr1 duzeyi ve kas kuvveti arasinda farklilik bulunmadi
(p>0.05).

Sonug: Manuel terapi yaklasimlari, donuk omzu olan diya-
betli hastalarda guivenle uygulanabilir.

Anahtar sézciikler: Diabetes mellitus; donuk omuz; muskuloskeletal
manipuilasyonlar.
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Primary frozen shoulder refers to the idiopathic
form of a painful, stiff shoulder." Possible causes
include immunologic, inflammatory, biochemical, and
endocrine alterations.P!

The frozen shoulder in patients with diabetes
mellitus (DM) is reported to be more persistent
than an idiopathic frozen shoulder and is difficult
to treat. Multiple interventions have been studied
in rehabilitation including corticosteroid injections,
exercisel™ and joint mobilization.”1*!

Joint mobilization techniques are assumed to induce
various beneficial effects including neurophysiological,
biomechanical and mechanical effects.'12% Some
researchers have suggested manual therapy techniques
for shoulder problems.™!

The published literature has shown mobilization to
have a positive effect on treatment of frozen shoulder®'”!
but is unclear if there are any differences in patients
with or without DM. The aim of this study was to
compare the effects of manual therapy and exercise on
frozen shoulder in patients with or without DM.

PATIENTS AND METHODS

Fifty patients with frozen shoulder between
the ages of 40-65 were included in the study.
Patients were referred for rehabilitation by a single
orthopedic surgeon to the sports physiotherapy
unit at Hacettepe University between May 2006 and
January 2008 were enrolled in this study.

They were not admitted to the study if any of
the following criteria were present: (i) a painful
stiff shoulder after a trauma, (i) the presence of
osteoarthritis or signs of bony damage due to trauma
on the radiographs of the affected shoulder, (iii) any
local or systemic disease aside from DM. Inclusion
criteria were (i) must be in frozen stage (stage III),' (i1)
having a painful stiff shoulder for at least three months,
(iii) having restriction of passive and active shoulder
abduction and external rotation in comparison with
the opposite side, (iv) DM when present, was diagnosed
by a general practitioner at least two years prior to this
study. All patients read and gave written informed
consent on a University approved consent form.

Patients were classified into two groups: group 1
included those who had primary frozen shoulder with
type 2 DM (n=12) and group 2 included those who had
primary frozen shoulder alone (n=38) (Table I). All
evaluations were performed by a single physiotherapist
with 23 years experience. A single physiotherapist
who had 10 years experience and was blinded to the
patients” DM status did all treatments.

Before treatment, the following information was
obtained: age, height, weight, gender and DM status
(Table I). The number of treatments was recorded.

The rehabilitation program was given as in table II.
We did not permit resistive activities (such as cleaning
and vacuuming) for their shoulder.

Patients were evaluated before and after treatment
protocol average in eight weeks. Pain experienced at
rest, at night and during activity was indicated by a
vertical mark on visual analogscale (VAS).' Functional
activity level was determined using the Constant-
Murley score system.'”! Shoulder flexion, abduction,
external rotation, and internal rotation range of motion
were determined by goniometry."® Muscle strength of
shoulder flexion, abduction, external rotation and
internal rotation™! and supraspinatus muscle strength
during full can testing position were determined with
a hand-held dynamometer (JTECH Medical, Salt Lake
City, Utah, USA).”T All tests were determined with
manual muscle test positions.

Statistical analysis

Statistical analysis was performed using SPSS-PC+
(SPSS, Inc., Chicago, IL, USA) 15.0 version software.
Student t-test was used to test the significance of
the difference of changing between the parameters
of groups in the study. In addition, paired sample
test was used to determine between pre and post
treatment parameters values of patients. The level of
significance for all statistical analysis was set at a p
value of <0.05.

RESULTS

Based on Student t-test there was no significant
difference in descriptive characteristics between the
two groups of patients volunteering for this study
(Table I).

There were no complications for patients in either
group and no adverse responses reported by patients
throughout the duration of the rehabilitation protocol
for the period of study. There were no significant
differences between groups pain levels, range of
motion, muscle strength, and functional status on

TABLE |

Physical characteristics of subjects

Diabetes mellitus Non-diabetes mellitus p

(n=12) (n=38)
Mean+SD Mean+SD
Age (years) 5419 529 0.545
Height (m) 1.6+0.1 1.6£0.1 0.512
Weight (kg) 6919 7310 0.328

SD: Standard deviation.
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TABLE Il

Rehabilitation program
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Weeks

Exercises protocol

Frequency

First

Second

Scapular mobilization

Manual posterior capsule stretching
Posterior capsule stretching exercise
Cold application

Continue 1%t week

Glenohumeral joint mobilization

Scapular retraction with elbow flexed

Scapular retraction with elbow extension

Shoulder flexion and abduction stretching near the table
Shoulder flexion and abduction stretching on the wall

By physiotherapist
By physiotherapist
20 seconds/hour

20 min/4 times/day

10 rep/4 times/day
10 rep/4 times/day
10 rep/4 times/day
10 rep/4 times/day

Wand exercises
Third
Continue 2" week

Shoulder external rotation stretching on the wall
Shoulder internal rotation stretching near the table

Fourth
Continue 3 week
Shoulder flexion with theraband

Shoulder abduction with theraband
Shoulder external and internal rotation with theraband
Supraspinatus strengthening during full can with theraband

10 rep/4 times/day

10 rep/4 times/day
10 rep/4 times/day

10 rep/4 times/day
10 rep/4 times/day
10 rep/4 times/day
10 rep/4 times/day

pre-treatment (p>0.05). Muscle strength, functional
activity level and duration of treatment results are
shown in table III. Range of motion results are shown
in figure 1 and pain results in figure 2.

DISCUSSION

This study showed that manual therapy is an effective
approach of physiotherapy for rehabilitation in diabetic
and non-diabetic patients with frozen shoulder. We

did not find any adverse effect on progression of
rehabilitation in diabetic patients.

This study also showed no difference in range of
motion, functional activity level, pain and muscular
strength between diabetic and non-diabetic patients
before treatment. It could be because our patients’
diabetic levels were under control with medication by
general practitioner.

TABLE Il

Muscle strength, functional activity level and duration of treatment

Diabetes mellitus

Non-diabetes mellitus

Before After* Before After*
Mean+SD MeantSD Mean+SD Mean+SD

Muscle strength (kg)

Flexor 82.4+48.3 103.3+47.0 78.2+48.3 111.3+48.0

Abductor 56.5+47.1 91.5£54.0 72.0+48.5 106.9+50.4

External rotator 49.51+27.6 71.3£27.0 61.7£31.0 79.61£24.0

Internal rotator 84.8+47.2 123.74£38.0 101.4147.0 128.4+40.8

Supraspinatus 68.3£52.8 89.7£52.4 65.6+£49.3 88.6+£49.9
Constant score 42+11 68+11 41+11 73112
Number of session 177 1617

SD: Standard deviation; * p<0.05.
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Figure 1. At rest and night, and during activity pain level of patients. DM: Diabetes mellitus; * p<0.05.

In our rehabilitation protocol we preferred cold
application, which is indicated for the inflammatory
response of soft tissue around the shoulder. Most of
the patients had night pain, and some manual therapy
techniques could be painful. Hence, cold application
was aimed to decrease the pain and inflammatory
response.”!

Shoulder movement in most planes involves
scapulothoracic mobility (not affected by adhesive
capsulitis) to a highly variable degree.”? Some studies
have shown that abnormal scapular movement patterns
need to be normalized to restore glenohumeral range of
motion.22?% In this study we used scapular mobilization
techniques for the improvement of range of motion.
It is known scapular movement is based on upper

extremity movement.” When the physiotherapist
is applying some mobilization techniques on the
glenohumeral joint before scapula mobilization in
rehabilitation protocol, this can be very painful for
patients and range of motion could not improve so
much because of scapula restriction.

Physiotherapists should follow increasing scapular
movement with scapula stabilization exercises for
the middle and lower trapezius and serratus anterior
muscles. Celik”! showed better results for pain and
range of motion (ROM) with scapula stabilization
exercises in frozen shoulder patients than with
glenohumeral exercises alone.

Other signs in patients with frozen shoulder
were thickness and lack of flexibility of the posterior

180

1

150

|

120

90 A

Degrees

60

30 A

0 4

ATE ' Flexion

m Before treatment with DM
Before treatment non DM

Abduction ER IR

u After treatment with DM
After treatment non DM

Figure 2. Active total elevation, flexion, abduction, external and internal rotation range of motion of subjects
before and after treatment. DM: Diabetes mellitus; ATE: Active total elevation; ER: External rotation; IR: Internal rotation; * p<0.05.
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capsule. Increasing posterior capsule flexibility
supported normal scapula-humeral rhythm and
increased range of shoulder motion especially internal
rotation.””! This tightness could be solved by the
application of manual therapy techniques for the
posterior capsule. Vermeulen et al.l¥ concluded that
in subjects with adhesive capsulitis of the shoulder,
high-grade mobilization techniques (HGMT) appear to
be effective in improving glenohumeral joint mobility
and reducing disability. We also found the same
positive effects on pain and activity level by using
the HGMT techniques including manual posterior
capsule stretching. Our clinical experience showed that
stretching of the posterior capsule in most shoulder
problems would be an important step of rehabilitation.
Although the number of therapy sessions in our study
(17 sessions in approximately 2 months) was shorter
than in Vermeulen’s study®! (3 months), our results
were better than the results of Vermeulen’s study in
ROM. These could be related to the positive effect of
manual posterior capsule stretching.

On the other hand Tanaka et al® defended that
there were no differences between joint mobilization
techniques and self-exercise programs. They suggested
early intervention and a self-exercise program in
the home setting are more important factors than
session frequency of joint mobilization. However,
their group was in early stage in frozen shoulder.
Other studies found improvement in functional level
by using a shoulder stretching exercise program
for adhesive capsulitis®! Our patients were in the
frozen phase of frozen shoulder and needed joint
mobilization techniques. Our study added stretching
and strengthening exercises to the exercise program
as an important part of treatment to protect the gained
range of motion. We recommend that mobilization
techniques could be supported with exercises.

Ogilvie-Harris et al.?! explained that patients
with diabetes did worse initially, but the outcome
was similar to patients without diabetes. We found
no difference between diabetic and non-diabetic
shoulder parameters both before and after treatment.
The cause of this might be related to good control
of diabetes by the endocrinology department in our
diabetic patients.

Among the limitations of this study was the
difference in subject numbers of our two groups.
Further, we did not determine the relationship between
the effect of management and the glucose level of all
patients.

In conclusion, manual therapy has a positive effect
on pain, range of motion, muscular strength and level

Eklem Hastalik Cerrahisi

of the functional activity on frozen shoulders following
intervention by physiotherapist to a similar extent on
patients with and without diabetes.

Declaration of conflicting interests

The authors declared no conflicts of interest with
respect to the authorship and/or publication of this
article.

Funding

The authors received no financial support for the
research and/or authorship of this article.

REFERENCES

1. Donatelli RA. Physical therapy of the shoulder. 4th ed. New
York: Churchill Livingstone; 2004.

2. AkarS, Comlekci A, Onen F. Musculoskeletal abnormalities
in patients with diabetes mellitus Turkiye Klinikleri J
Endocrin 2008;3:14-22.

3. Hazleman BL. The painfull stiff shoulder. Rheumatol
Rehabil 1972;11:413-21.

4. Yilmaz C, Golpinar A, Oztuna V. The efficacy of subacromial
corticosteroid injections in impingement syndrome. Eklem
Hastalik Cerrahisi 2008;19:24-6.

5. Griggs SM, Ahn A, Green A. Idiopathic adhesive capsulitis.
A prospective functional outcome study of nonoperative
treatment. ] Bone Joint Surg [Am] 2000;82:1398-407.

6. Celik D. Comparison of the outcomes of two different
exercise programs on frozen shoulder Acta Orthop
Traumatol Turc 2010;44:285-92.

7. Tyler TE, Nicholas SJ, Roy T, Gleim GW. Quantification of
posterior capsule tightness and motion loss in patients with
shoulder impingement Am J Sports Med 2000;28:668-73.

8. Tanaka K, Saura R, Takahashi N, Hiura Y, Hashimoto
R. Joint mobilization versus self-exercises for limited
glenohumeral joint mobility: randomized controlled
study of management of rehabilitation. Clin Rheumatol
2010;29:1439-44.

9. Chambler AFW, Carr AJ. Aspects of current management:
The role of surgery in frozen shoulder. ] Bone Joint Surg
2003;85:789-95.

10. Vermeulen HM, Rozing PM, Obermann WR, Cessie S,
Vlieland TPM. Comparison of high-grade and low grade
mobilization techniques in the management of adhesive
capsulitis of the shoulder: Randomized controlled trial. Phy
Ther 2006;86:355-68.

11. Kelley M]J, McClure PW, Leggin B. Frozen Shoulder:
evidence and proposed model guiding rehabilitation J
Orthop Sports Phys Ther 2009;39:135-48.

12. Frank C, Akeson WH, Woo SL, Amiel D, Coutts RD.
Physiology and therapeutic value of passive joint motion.
Clin Orthop Relat Res 1984;185:113-25.

13. Noel G, Verbruggen LA, Barbaix E, Duquet W. Adding
compression to mobilization in a rehabilitation program
after knee surgery: a preliminary clinical observational
study. Man Ther 2000;5:102-5.

14. Baltaci G, Besler A, Tunay VB, Ergun N. The effect
of manual therapy in the conservative management
of impingemet syndrome in shoulder. Eklem Hastalik
Cerrahisi 2002;13:27-33.



Manual therapy is an effective freatment for frozen shoulder in diabetics 99

15.

16.

17.

18.

19.

20.

21.

22.

Hannafin JA, Chiaia TA. Adhesive capsulitis. A treatment
approach Clin Orthop Relat Res 2000;372:95-109.

Clark P, Lavielle O, Martinez H. Learning from pain scales:
patient perspective. ] Rheumatology 2003;30:1584-8.
Constant CR, Murley AHG. A clinical method of functional
assessment of the shoulder. Clin Orthop Relat Res
1987;214:160-4.

Hayes K, Walton JR, Szomor ZL, Murrel GAC. Reliability of
five methods for assessing shoulder range of motion. AustJ
Physiother 2001;47:289-94.

Hayes K, Walton JR, Szomor ZL, Murrel GAC. Reliability of
three methods for assessing shoulder strength. J Shoulder
Elbow Surg 2002;11:33-9.

Itoi E, Kido T, Sano A, Urayama M, Sato K. Which is
more useful, the ‘full can test’ or the ‘empty can test, in
detecting the torn supraspinatus tendon? Am J Sports Med
1999;27:65-8.

Singh H, Osbahr DC, Holovacs TF, Cawley PW, Speer KP.
The efficacy of continuous cryotherapy on the postoperative
shoulder: A prospective, randomized investigation J
Shoulder Elbow Surg 2001;10:522-5.

Thomas SJ, McDougall C, Brown IDM, Jaberoo MC, Stearns
A, Ashraf R, et al. Prevalence of symptoms and signs of

23.

24.

25.

26.

27.

28.

shoulder problems in people with diabetes mellitus. J
Shoulder Elbow Surg 2007;16:748-51.

DePalma AF. The Classic Loss of Scapulohumeral Motion
(Frozen Shoulder). Clin Orthop Relat Res 2008;466:552-60.
Hallaceli H, Cimbiz A, Cavlak U, Giinal I. Ranges of
scapular elevation and depression in healthy male subjects.
Eklem Hastalik Cerrahisi 2006;17:85-8.

Vermeulen HM, Stokdijk M, Eilers PH, Meskers CG, Rozing
PM, Vliet Vlieland TP. Measurement of three dimensional
shoulder movement patterns with an electromagnetic
tracking device in patients with a frozen shoulder. Ann
Rheum Dis 2002;61:115-20.

Yang J, Chang C, Chen S, Wang SF, Lin ]. Mobilization
techniques in subjects with frozen shoulder syndrome:
Randomized multiple-treatment trial. Physical Therapy
2007;87:1307-15.

Vermeulen HM, Obermann WR, Burger BJ, Kok GJ, Rozing
PM, Ende CHM. End-range mobilization techniques in
adhesive capsulitis of the shoulder joint: A multiple- subject
case report Phys Ther 2000;80:1204-13.

Ogilvie-Harris DJ, Biggs DJ, Fitsialos DP, MacKay M. The
resistant frozen shoulder: manipulation versus arthroscopic
release. Clin Orthop Relat Res 1995;319:238-48.



