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Introduction
Contracture is the molecular shortening of connective 

tissue. Joint contracture is characterized by limited range of 
motion secondary to periarticular connective tissue changes 
(1). Multiple factors are associated with posttraumatic joint 
contracture most importantly occurring with pain, prolonged joint 
positioning (immobility), adhesions, heterotopic bone formation, 

joint incongruity and periarticular connective tissue changes (2). 
Upper limb joint contractures may lead to loss of ability to dress 
or to eat independently. Lower limb contractures may lead to 
imbalance and the inability to walk unaided with the consequent 
higher risk of being housebound or confined to bed (3). Also, 
joint contractures increase the risk of pain, pressure ulcers and 
fall. The main aim of improving range of motion is to reduce 
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impairments, to increase function for the daily life activities and 
work and leisure activities and to prevent long term disability 
(1,3). Therapeutic considerations in the treatment of joint 
contractures include safety, efficacy, availability, cost, and time. 
Therapy modalities for the management of joint contracture 
include passive stretching, splinting, application of serial 
plasters, joint mobilization, injection of botulinum toxin, electrical 
stimulation, and surgical manipulations (1,4). 

Joint contracture is a common problem in physical medicine 
and rehabilitation or orthopedic practices. However, there have 
been few studies which have investigated the management 
and long-term follow-up results of orthopedic joint contracture 
rehabilitation (5-7). In this retrospective study, the data on 
inpatients with joint contracture are presented and it was aimed 
to define the factors which affected rehabilitation outcomes. This 
study enlightens optimal therapy methods, therapy time, therapy 
period and other factors that can affect the outcomes in patients 
with joint contracture.

Methods
Approval of the Local Research Ethics Committee of 

our tertiary hospital was obtained before initiating the study 
(Gülhane Training and Research Hospital, January 02, 
2013, 12th session). The research protocol complies with the 
Declaration of Helsinki and written informed consent was 
obtained from all participants.

In our study, we retrospectively evaluated the medical 
records of inpatients with decreased range of motion who were 
treated between January 2009 and January 2013. Patients 
with any central or peripheral nervous system disorder, primary 
muscle disease, congenital malformation, systemic arthritis, 
systemic or metabolic disease or burn were excluded.

This study was designed as a retrospective observational 
study in our national tertiary rehabilitation center. The medical 
records of the inpatients were obtained from the electronic 
database of our hospital. The demographic and clinical 
characteristics including the patient’s age, gender, etiology of 
joint contracture, duration of disease, presence of fractures and 
fixator, range of motion before and after treatment, number of 
physical therapy sessions, use of orthotics, and type of physical 
therapy were evaluated. Passive range of motion was measured 
with a goniometer by the neutral zero method. Comparison 
between subgroups was performed. Time to the initiation of 
treatment was classified into three subgroups as follows; acute 
period (first 3 months of disease onset), subacute period (3-6 
months) and chronic period (>6 months). According to the 
number of therapy sessions, patients were divided into two 
subgroups as follows; group 1 (up to 30 sessions) and group 
2 (more than 30 sessions). Also, according to the physical 
therapy modalities, patients were divided into three subgroups. 
All patients received conventional therapy, which consisted 

of hot pack, therapeutic ultrasound, stretching exercises. In 
addition to the conventional therapy, transcutaneous electrical 
nerve stimulation (TENS) was applied to the patients in group A, 
hydrotherapy (whirlpool) to the patients in group B, and TENS 
and hydrotherapy to the patients in group C. Physiotherapists 
applied stretching exercises manually for 20 minutes per therapy 
session. The contracted joint was stretched until the patient felt 
discomfort, but not pain. Stretching was sustained for at least 
20 seconds. TENS was administered for 20 minutes in each 
therapy session. The amplitude was increased until the patient 
felt a comfortable tingling sensation without motor contraction. 
Conventional TENS mode was used at high frequency and 
low intensity. The effects of the therapy session number and 
the physical therapy modalities on the rehabilitation outcomes 
were evaluated. An assessment was also made on the benefit 
of contracture orthosis in the management of elbow contracture. 

Statistical Analysis

Statistical Package for Social Science (SPSS) version 
of 16.0 was used for analysis. (SPSS, Inc., Chicago, IL). The 
variables were investigated using visual (histograms, probability 
plots) and analytical methods (Kolmogorov-Smirnov, Shapiro-
Wilk’s test) to determine whether or not they were normally 
distributed. The Wilcoxon test was used to compare range of 
motion measurements before and after treatment. The Mann-
Whitney U test was applied in the comparison of differences in 
range of motion according to therapy sessions. The Kruskal-
Wallis test was used to compare measurements according to 
therapy groups and duration of the disease. The Mann-Whitney 
U test was performed to test the significance of pairwise 
differences using Bonferroni correction to adjust for multiple 
comparisons. While investigating the associations between non-
normally distributed variables, the correlation coefficients and 
their significance were calculated using the Spearman test. A 
value of p<0.05 was considered statistically significant. 

Results
Medical records of 423 inpatients with joint contracture were 

assessed for inclusion. Sixty-two patients were excluded due to 
concomitant peripheral nerve injury (n=24), incomplete medical 
records (n=13), traumatic brain injury (n=11), burn (n=9), and 
primary muscle disease (n=5). A total of 361 inpatients (10 
female, 351 male) who were treated for joint contracture related 
to orthopedic conditions were included in this study. There were 
130 (36%) knee, 66 (18.3%) ankle, 58 (16.1%) elbow, 49 (13.6 
%) wrist, 40 (11.1 %) shoulder, and 18 (5%) hip joint cases. The 
mean age was 27.3±8.0 years. Most of the contractures were 
due to fall (39.6%). Other etiologies of joint contracture were as 
follows; strain 80 (22.1%), motor vehicle collision (inside vehicle) 
45 (12.5%), gunshot wound 40 (11.1%), motor vehicle collision 
(outside vehicle) 26 (7.2%), crush injury 13 (3.6%), knife wound 
10 (2.8%), malignancy 3 (0.8%), infection 1 (0.3%). The median 
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therapy period was 49.0 (minimum: 7.0; maximum: 300.0) days, 
115 patients (31.9%) received up to 30 sessions therapy and 
246 patients (68.1%) received more than 30 sessions. 

According to range of motion before and after treatment, 
statistically significant improvements were determined in 
all joints with decreased range of motion (except hip internal 
and external rotation, Wilcoxon test) (Table 1). In terms of the 
number of sessions, therapy of more than 30 sessions resulted 
in significant improvements only in knee flexion and wrist 
extension (p<0.001, p=0.016 respectively, Mann-Whitney U test) 
(Table 2). Correlations between age and joint range of motion 
improvements were also assessed and a negative correlation 
was detected only between age and wrist extension (r=-0.324, 
p=0.023, Spearman test) (Table 3). No statistically significant 
difference was determined in range of motion between the 
groups in respect of the fracture and/or fixator (p>0.05, Mann-
Whitney U test). Improvements in knee flexion and elbow flexion 
in patients who initiated therapy in acute period were significantly 
better than in other groups (p=0.03, p=0.036 respectively, 
Kruskal-Wallis test). 

Twenty-three of 58 patients with elbow contracture used 
contracture orthosis. The median change in elbow flexion was 
15 degree (minimum: 0, maximum: 60) in the patient group who 
used an adjustable elbow contracture orthosis and 10 degree 
(minimum: 0, maximum: 55) in the patient group who did not 

use. The median change in elbow extension was 10 degree 
(minimum: -10, maximum: 40) in the patient group who used 
contracture orthosis and 5 degree (minimum: 0, maximum: 60) 
in the patient group who did not use. Although changes in elbow 
flexion and extension degree tended to be higher in patients 
who used an adjustable elbow contracture orthosis than who did 
not use, this difference was not statistically significant (p>0.05, 
Mann-Whitney U test). The median changes in elbow pronation 
and supination degree were 10 degree, there was no statistically 
significant difference (p>0.05, Mann-Whitney U test).

According to the therapy groups, 109 (30.2%) patients were 
in group A, 138 (38.2%) patients were in group B, and 114 
(31.6%) were in group C. There was no statistically significant 
difference among the treatment protocols of group A, B and C 
(all p>0.05, Kruskal Wallis test) (Table 4). 

Discussion
This study on 361 inpatients investigated the long-term 

results of joint contracture rehabilitation. Statistically significant 
improvement was achieved in all joints and more than 30 
treatment sessions provided beneficial effects that increased 
knee flexion and wrist extension. It has been previously 
suggested that the knee and the elbow joints are more prone 
to contracture, especially after injury or surgery (8). Concordant 
with these data, in our study, the joint most affected by 
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Table 1. Difference in range of motion
Joint Motion Before treatment After treatment p value
Shoulder (n=40) Flexion 110,0 (40.0;180,0) 160.0 (45.0;180.0) <0.001 

Abduction 90.0 (40.0;160.0) 155.0 (50.0;180.0) <0.001
Internal rotation 70.0 (10.0;90.0) 90.0 (45.0;90.0) <0.001
External rotation 60.0 (10.0;90.0) 90.0 (20.0;90.0) <0.001

Elbow (n=58) Flexion 110.0 (55.0;140.0) 130.0 (65;150.0) <0.001
Extension -30.0 (-60.0;0.0) -12.50 (-60.0;0.0) <0.001
Supination 80.0 (10.0;90.0) 90.0 (0.0;90.0) <0.001
Pronation 80.0 (10.0;90.0) 90.0 (0.0;90.0) <0.001

Wrist (n=49) Extension 40.0 (0.0;80.0) 65.0 (0.0;90.0) <0.001
Flexion 40.0 (0.0;80.0) 75.0 (0.0;90.0) <0.001

Hip (n=18) Flexion 90.0 (40.0;120.0) 115.0 (60.0;120.0) <0.001
Abduction 45.0 (45.0;45.0) 45.0 (45.0;45.0) <0.001
Internal rotation 25.0 (0.0;45.0) 27.5 (0.0;45.0) 0.619
External rotation 27.5 (10.0;45.0) 32.5 (10.0;45.0) 0.223 
Extension 15.0 (15.0;45.0) 20.0 (20.0;30.0) 0.025

Knee (n=130) Flexion 90.0 (15.0;135.0) 130.0 (5.0;140.0) <0.000 
Extension 0.0 (-30.0;130.0) 0.0 (-25.0;0.0) <0.001

Ankle (n=66) Dorsiflexion 5.0 (-20.0;20.0) 10.0 (0.0;20.0) <0.001
Plantar flexion 30.0 (5.0;50.0) 40.0 (10.0;50.0) <0.001

Data were presented as median (minimum; maximum). Wilcoxon test was used. 
n: the number of patients 



contracture in the lower extremities was the knee and that in the 
upper extremities was the elbow. 

In daily practice, joint contracture, which is defined as 
a limitation of range of motion, is one of the most frequently 
encountered disorders in clinics of orthopedic and physical 
medicine and rehabilitation. Posttraumatic joint contractures, 
which are secondary to changes in joint structures, can be 
classified as intrinsic or extrinsic contractures. Knowledge of the 
affected structure in the joint contracture is essential for good 
management of contractures (9). Joint contracture is a sequel 
of trauma and it results from a combination of injury-related, 
diagnostic-related and therapy-related factors. Rehabilitation 
programs have an important role in obtaining the optimal range 
of motion, attaining independence in daily living activities and 
back to work (10). 

In the current study, no statistically significant difference was 
found between the groups in respect of the treatment protocols. 
Therefore, the results of the current study suggest that 
conventional therapy is the most important part of the treatment. 

In a systematic review by Harvey et al. (7), it is reported that 
conventional therapy (stretching) provides an increase in joint 
range of motion. In the current study, although TENS and 
hydrotherapy results showed no statistical significance, there 
were improvements in these treatment groups but level of 
improvement did not reach a significant level. Future prospective 
studies may be helpful to assess the exact benefit of these 
traditional therapy methods. 

Stretch is widely used for the treatment and prevention 
of contractures. Stretch can be administered with splints or 
serial casting. Also, stretch can be self-administered or applied 
manually by therapists. In addition to conventional physical 
therapy for contractures, dynamic and static splinting modalities 
are frequently applied (11-14). Furia et al. (6) reviewed 
the effects of dynamic splinting and reported that dynamic 
splinting was associated with improvements in joint range of 
motion. The most used dynamic splint among the participants 
of this study was elbow contracture orthosis. These patients 
gained more elbow flexion but the difference from the patients 
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Table 2. Comparison of range of motion differences according to therapy sessions
Joint Motion ≤30 session >30 session p value
Shoulder n=17 n=23
 Flexion 40.0 (0.0;100.0) 50.0 (0.0;100.0) >0.05

Abduction 40.0 (5.0;120.0) 50.0 (0.0;130.0) >0.05
Internal rotation 10.0 (0.0;80.0) 15.0 (0.0;60.0) >0.05
External rotation 10.0 (0.0;80.0) 10.0 (0.0;60.0) >0.05

Elbow n=6 n=42
 Flexion 5.0 (0.0;40.0) 10.0 (0.0;60.0) >0.05

Extension 5.0 (0.0;10.0) 10.0 (-10.0;60.0) >0.05
Supination 7.5 (0.0;20.0) 10.0 (-90.0;60.0) >0.05
Pronation 5.0 (0.0;80.0) 10.0 (-90.0;60.0) >0.05

Wrist n=17 n=32
Extension 10.0 (0.0;50.0) 20.0 (0.0;90.0) 0.016
Flexion 20.0 (0.0;75.0) 15.0 (-5.0;70.0) >0.05

Hip n=5 n=13
Flexion 12.5 (0.0;65.0) 20.0 (0.0;60.0) >0.05
Abduction 5.0 (0.0;10.0) 5.0 (0.0;10.0) >0.05
Internal rotation 7.5 (0.0;20.0) 0.0 (-30.0;5.0) >0.05
External rotation 7.5 (0.0;10.0) 0.0 (-25.0;10.0) >0.05
Extension 5.0 (5.0;5.0) 5.0 (0.0;5.0) >0.05

Knee n=40 n=90 
Flexion 20.0 (-20.0;60.0) 40.0 (-125.0;115.0) <0.001
Extension 1.0 (0.0;10.0) 1.1 (-130.0;25.0) >0.05

Ankle n=20 n=46
 Dorsiflexion 5.0 (0.0;40.0) 5.0 (-20.0;20.0) >0.05

Plantar flexion 10.0 (0.0;40.0) 10.0 (-25.0;40.0) >0.05
Data were presented as median (minimum; maximum). Wilcoxon test was used. 
n: the number of patients 
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without contracture orthosis was not statistically significant. 
In the literature, there are studies that use different splinting 
protocols (1,15). In the literature, at least 30-60 min of splint 
use was recommended and we used splinting for at least 2 
hours (16). Some positive outcomes, including increased 
range of motion, improved patient satisfaction and reduced 
use of pain medication, were shown by some researchers 
(17-20). No significant difference in improvement in motion 
between static progressive and dynamic splinting protocols 
was reported by another prospective study (21). According to 
a recently published review, authors concluded that stretch did 
not have clinically important effects on joint mobility in people 
with or without neurological conditions if performed for less 
than seven months. In addition, stretch did not have clinically 
important short-term effects on the quality of life or pain in 
people with non-neurological conditions (22). Similarly, the 
later meta-analyses of randomised trials by the same authors 
showed that stretch did not have clinically important effects on 
joint mobility (23).

A negative correlation was determined between age and 
increasing range of motion in wrist extension in this study. This 
result seems to be expected because younger patients are 
prone to show better results due to elastic properties (24). But 
among all measured parameters, this result was present in only 
one joint and therefore this correlation should be carefully taken 
into consideration. 

In the literature, there are emerging data that recommend 
early diagnosis and treatment of contractures (25). Similarly, 
according to the current results, early initiation of treatment was 
seen to be an important factor in achieving better rehabilitation 
outcomes. The improvements in knee and elbow flexion were 
remarkable particularly in patients who started therapy in acute 
period of the disease. 

The major limitation of this study is the retrospective design. 
The number of treatment groups was not distributed equally. 
Also, there were many different etiologies, all of which could 
influence outcome. Lack of data about duration of contracture 
was another limitation of the study. However, to the best of 
our knowledge, there has been no previous study, which has 
included all joints with a long therapy duration and long follow-up 
period. Therefore, the results of this study may be of importance 
in guiding physical rehabilitation teams. 

Conclusion
In conclusion, joint contracture or decreased range of motion 

is one of the most frequently seen problems in physical medicine 
and rehabilitation practice. Also, it is one of the most frequent 
orthopedic problems to complicate back to work generally. 
However, the literature about this period has been very poor. 
Therapy of more than 30 sessions is useful for only knee flexion 
and wrist extension contracture. Adding TENS or hydrotherapy 
has no additional benefit on conventional treatment. 

18

Table 3. Correlations between age and joint range of motion differences
Joint Motion r p
Shoulder (n=40) Flexion 0.095 >0.05

Abduction 0.190 >0.05
Internal rotation 0.267 >0.05
External rotation 0.167 >0.05

Elbow (n=58) Flexion -0.168 >0.05
Extension 0.246 >0.05
Supination -0.251 >0.05
Pronation -0.174 >0.05

Wrist (n=49) Extension -0.314 0.023
Flexion -0.090 >0.05

Hip (n=18) Flexion 0.300 >0.05
Internal rotation 0.199 >0.05
External rotation -0.410 >0.05
Extension 0.118 >0.05

Knee (n=130) Flexion -0.045 >0.05
Extension -0.043 >0.05

Ankle (n=66) Dorsiflexion -0.059 >0.05
Plantar flexion -0.088 >0.05

Spearman test was used. 
n: the number of patients 
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