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The effects of complex decongestive therapy on pain and 
functionality in individuals with breast cancer who developed 
adhesive capsulitis due to lymphedema: an evaluation by an 
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Background: This study aimed to determine the impact of complex decongestive 
therapy applications on upper extremity function in breast cancer patients who de-
veloped adhesive capsulitis after lymphedema. 
Methods: Thirty patients who developed adhesive capsulitis due to lymphedema 
were divided into two groups as study (n = 15) and control (n = 15) groups. Both 
groups received 20 minutes of exercise five days a week for three weeks using a 
Biodex isokinetic dynamometer, as well as a hot pack and TENS (Transcutaneous 
Electrical Nerve Stimulation) treatment to the shoulder joint. The study group re-
ceived 45 minutes of intensive decongestive therapy along with the adhesive capsu-
litis treatment. The visual analogue scale was used to assess pain, circumference, 
and volumetric measurements were used to assess edema, and the Arm, Shoulder, 
and Hand Problems Questionnaire (DASH: Disabilities of the Arm, Shoulder, and 
Hand) was used to assess upper extremity functionality. The shoulder range of mo-
tion was evaluated. 
Results: Both groups had improvements in pain (P < 0.001), shoulder joint range 
of motion (P < 0.001), and upper extremity functionality (P < 0.001) after the treat-
ment. There was a significant decrease in circumference and volumetric measure-
ments in the study group (P < 0.001). However, no differences were seen in mea-
surements in the control group. 
Conclusions: The results showed that complex decongestive therapy was beneficial 
in reducing lymphedema in breast cancer patients who acquired adhesive capsulitis 
due to lymphedema. Consequently, the authors believe that supplementing conven-
tional physiotherapy with complex decongestive therapy will benefit patients.
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INTRODUCTION
Lymphedema is a chronic disorder caused by a buildup of 
protein-rich tissue fluid in the intercellular space due to 
a developing region or injury to the lymphatic system [1]. 
While advancements in the field of radiotherapy, which 
plays a critical role in cancer treatment today, reduce mor-
tality and increase disease-related life expectancy in the 
majority of breast cancer cases, they also increase the risk 
of developing a severe complication such as lymphedema 
at a rate of 5%–42% following breast cancer treatment [2]. 
Lymphedema is a chronic condition that requires lifelong 
care. In the literature, risk factors for lymphedema, ap-
proaches to prevent these factors, evaluation methods, 
and treatment options are still discussed. However, com-
plex decongestive therapy (CDT) is considered the gold 
standard for the treatment of lymphedema. The therapy 
concept consists of four basic components: manual lymph 
drainage (MLD), skin care, compression therapy, and 
therapeutic exercises. Studies have shown that if patients 
do not continue complex degongestive therapy or exercise 
treatment, their lymphedema worsens [3,4].

The most significant problems affecting patients’ ev-
eryday activities and often occurring after breast cancer 
treatment are those involving upper extremity functions 
[5]. According to Bosompra et al. [6], 13%–15% of women 
with lymphedema had pain, 35% experienced edema, 
36% experienced upper extremity numbness, and 1%–4% 
experienced difficulty with abduction and flexion mo-
tions of the shoulder throughout the day. However, it has 
been reported that they struggle with daily activities. It 
has been reported that 87.5% of patients with breast sur-
gery and axillary dissection experience at least one upper 
extremity-related issue [7]. In addition, upper extremity 
problems that emerge from breast cancer treatment result 
in functional impairment, psychological morbidity, and 
impaired quality of life in patients [8]. Conditions such as 
pain, numbness in the extremity, and shoulder restriction 
may arise independently or in conjunction with one an-
other, or as a result of lymphedema [9]. Voogd et al. [10] re-
ported that many patients had restricted shoulder motion 
and problems with everyday activities after mastectomy 
for breast cancer. In a study examining shoulder morbid-
ity and the impact of radiotherapy, it was discovered that 
17% of patients who had radiotherapy after breast cancer 
surgery developed shoulder problems, compared to 2% of 
patients who did not get radiotherapy [11].

Adhesive capsulitis is a condition that results in acute 
pain and restriction of joint mobility in all planes of the 
shoulder joint during active and passive motions [12]. 
Shoulder joint range of motion (ROM) limits associated 
with essential breast cancer treatment have a detrimental 

effect on the patient’s quality of life by impairing function-
ality. For example, in a study comparing the extremities of 
the operated side to the healthy side of patients after breast 
cancer surgery, a substantial restriction in shoulder ROM 
was discovered on the side of the operation [13]. 

This study aims to examine the effects of CDT tech-
niques on pain and upper extremity results and the effica-
cy of the treatment in patients with lymphedema second-
ary to breast cancer who are later diagnosed with adhesive 
capsulitis.

MATERIALS AND METHODS
1. Ethical approval

The randomized-controlled study was conducted between 
July 2020 and December 2020 at Baskent University Adana 
Practice and Research Center, Department of Physical 
Therapy and Rehabilitation. Non-Interventional Research 
approved the study protocol of the Faculty of Health Sci-
ences, Hasan Kalyoncu University, on December 24, 2019 
(Decision no: 2019/129). Informed consent was obtained 
from the patients. Participants have been allocated into 
two groups using a research randomizer (www.random-
izer.org). 

2. Participants

The study included 30 patients aged 30 to 60 with unilat-
eral breast cancer who developed adhesive capsulitis after 
lymphedema and satisfied the inclusion criteria. Individu-
als who underwent mastectomy surgery at least one year 
before were diagnosed with stage II adhesive capsulitis, 
had the visual analogue scale (VAS) score of 4 or above, 
and Disabilities of the Arm, Shoulder, and Hand (DASH) 
score of 40 or greater were included in the study. Individu-
als with abnormal blood pressure during exercise or CDT, 
those who did not participate in the study consistently, 
those who ceased volunteering, and those who had under-
gone bilateral breast cancer surgery were excluded from 
the study. A total of 35 patients were evaluated. Two of 
them were excluded due to not meeting the requirements 
for inclusion. Due to the COVID-19 epidemic, two patients 
opted out of volunteering. One patient’s treatment had to 
be halted due to a burn sustained during radiotherapy. 
The final study group of 30 subjects (study group = 15, con-
trol group = 15) (Fig. 1).

We documented the subjects’ demographic and clini-
cal characteristics. Circumference measurements in the 
lymphedema and intact extremities, pain, joint ROM in 
the extremity with adhesive capsulitis, and difficulties 
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with upper extremity use in daily life were all recorded as 
part of the authors’ evaluation at the start of the treatment 
program and after three weeks of treatment. 

3. Pain assessment

The VAS is important and recommended for evaluation 
because of its high reliability. The severity of pain was 
evaluated using a VAS ranging from 0 (no pain) to 10 (in-
tolerable pain). Patients marked the level at which they felt 
pain. A ruler was used to measure the specified distance 
from the left end (cm) [14].

4. Functionality

The rapid questionnaire of arm-shoulder-hand disability 
(Q-DASH) is a self-report instrument with Turkish valid-
ity and reliability that assesses physical functionality and 
symptoms in patients with upper extremity problems. It 
has eleven subjects drawn from the DASH survey. At least 
10 of 11 questions must be answered in order to calculate 
the Q-DASH score. Each title contains 5 answer options, 
the score of the scale is calculated from the title scores. 
Additionally, a high score suggests a significant level of 
impairment [15].

5. ROM

Shoulder motions were made passively on an isokinetic 
dynamometer manufactured by Biodex (Biodex Medical 
Systems, Shirley, NY). Using the isokinetic dynamometer 
is an accurate, highly reliable method. It allows quantita-
tive measurement of the musculoskeletal system in terms 
of performance. The ROM of the joint can also be evalu-
ated with goniometry. However, the goniometric mea-

surement may not give precise, reliable, and clear results. 
Therefore, the authors evaluated the ROM with this ob-
jective method. The dynamometer adapts to the patient’s 
resistance during movement due to reasons such as pain 
and contracture. In this way, the risk of muscle pain and 
injury after exercise is very low [16,17]. This system in-
cludes isokinetic, isometric, isotonic, passive, and reactive 
eccentric exercise modes, as well as procedures for mea-
suring proprioceptive sensory information. Concentric 
speeds range between 30° and 500° per second, whereas 
eccentric speeds range between 10° and 300° per second. 
The maximum torque values for concentric contraction 
are 500 ft-lbs, and for eccentric contraction are 300 ft-lbs. 
The range of rotation is 330 degrees. The Biodex isokinetic 
system can measure concentric activity at fast speeds and 
can be configured to strengthen diagonal planes. Addi-
tionally, it generates a thorough report after an isokinetic 
examination. Previous investigations have shown the Bio-
dex system’s reliability and validity [18]. The patients were 
seated with a 90° seatback angle during the measurement. 
The patients were instructed to grasp the handles on the 
side of the chair throughout the motions. Bands were used 
to support the patient’s pelvis and trunk. The patient’s 
shoulder, elbow, and wrist were stabilized with the help of 
an adjustable lever arm and support device with pads. The 
dynamometer arm’s axis was aligned with the humeral 
head. The torque concerning gravity was established and 
verified using the computer’s software at 90°, 120°, 150°, 
and 180°.

6. Edema assessment

Circumference measurement is a manual technique for 
determining the volume of the limb. It is a method that 
utilizes intermittent measurements of the extremity by 
choosing specific reference locations. A non-stretchable 
tape measure is used to make the measurement. It may 
be used to assess treatment progression before and after 
MLD [19]. The volumetric measurements were taken on 
the patients without jewelry or compression clothing on 
the extremity, in a container filled with room temperature 
water that did not overflow, with the subject in full exten-
sion from distal to proximal, and the arm sank to the axilla 
level. The volume of the arm was determined in milliliters 
by collecting the spilling water in a graduated cup [20].

7. Treatment protocol

For the treatment of adhesive capsulitis in both groups, for 
3 weeks, 5 days a week, (a) 20 minutes of heat was applied 
to the shoulder joint with a hot pack, (b) 20 minutes of ex-
ercise was performed with the Biodex isokinetic exercise 

2 patients lost to follow up
Because of COVID-19 pandemic

3-weeks

1 patient lost to follow up
Because of burns during radiotherapy

Analyzed
(n = 15)

Analyzed
(n = 15)

35 patients evaluated

Study group
(n = 17)

Control group
(n = 16)

Excluded
participants (n = 2)

Randomization

Fig. 1. Flow chart diagram.
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system, and (c) 20 minutes conventional TENS (Transcu-
taneous Electrical Nerve Stimulation) as applied to the 
shoulder joint and the painful points around it. Planned 
evaluations were made before and after the 3-week adhe-
sive capsulitis treatment program [21,22].

For adhesive capsulitis treatment, 45 minutes of CDT 
was applied to the study group’s patients. Neck and ab-
dominal drainage were performed using this application 
as part of the MLD treatment. Ventral and dorsal axillo-
inguinal/axillo-axillary anastomoses were created, as well 
as dorsal axillo-inguinal/axillo-axillary anastomoses. 
Finally, MLD was finished with the application of arm 
drainage. Simple neck drainage and abdominal drainage 
were performed on the patient while he was supine with 
his legs f lexed. Intense grips were used in conjunction 
with breathing on the significant lymph nodes in the ab-
dominal region. Ventral and dorsal axillo-axillary and ax-
illo-inguinal anastomosis paths were created, and lymph 
fluid was drained based on the surgery location of the 
patient. In patients with intact skin integrity, the thinned 
skin was taken care of with the help of pH-neutral, water-
based, and low-fat creams. Wound care was performed on 
patients with compromised skin integrity using suitable 
medicinal creams.

Compression treatment for lymphedema was applied 
with the use of an inelastic, multilayered bandage. When 
multilayer bandaging is applied vigorously at a submaxi-
mal tension (e.g., 60 mmHg), edema develops and declines 
[23]. Bandaging was performed by placing a 100% cotton 
stockinet (under the plaster stocking) on the patient’s up-
per extremity, wrapping the fingers with elastomole (a 
finger bandage), wrapping organic cotton to absorb pres-
sure, and wrapping short tension bandages from distal to 
proximal from high to low pressure.

Both groups performed passive shoulder flexion, exten-
sion, abduction, internal, and external rotation exercises 
using the Biodex isokinetic system. Patients in the study 

group were operated on while wearing a compression 
bandage. Thus, it was intended to improve the compres-
sion bandage’s treatment response (Fig. 2). Both groups re-
ceived ROM exercises for the upper extremities and pump-
ing exercises as a home exercise program. According to the 
patients’ testimony, they were followed whether they did it 
during the day or not.

Four minutes of flexion, 4 minutes of extension, 4 min-
utes of abduction, 4 minutes of internal rotation, and 4 
minutes of external rotation were programmed into the 
isokinetic system as exercises. Each movement was per-
formed passively at a 90° angle per second, with a 2-min-
ute rest period. 

8. Data analysis and sample size calculation 

Type I error (alpha) was taken as 0.05. The power of the 
test (1-beta) was found as 0.8 when the minimum sample 
size required for a significant difference in the resting VAS 
score was calculated as 10 in each group based on a previ-
ous study [24]. IBM SPSS Statistics 23.0 (IBM Co., Armonk, 
NY) was used for statistical analysis. Numerical data were 
expressed as arithmetic mean and standard deviation. For 
non-numerical data, frequency values were calculated as 
percentages (%). The Mann–Whitney U-test was used to 
compare non-parametric and non-normally distributed 
data across groups (pain, normal ROM, volumetric mea-
surements, DASH scores). The independent sample t-test 
was used to compare parametric data (age, circumference 
measures) among groups. In intergroup comparisons, the 
paired t-test was used where the data were normally dis-
tributed and the Wilcoxon signed-rank test was utilized 
when the data were not normally distributed. A P value ≤ 
0.05 was considered statistically significant.

Fig. 2. Combined shoulder isometric exer-
cises.
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RESULTS
1. Baseline characteristics

The mean age of the patients was 46.3 ± 9.2 years. The body 
mass index (BMI) of the control group and the study group 
were 28.8 ± 5.7 kg/m2 and 28.5 ± 5.2 kg/m2 respectively. As 
shown in Table 1, the age and BMI findings of the groups 
were similar. The dominant sides of most patients were the 
right side. It was determined that the affected side was the 
left side with a 60% ratio. While 40% of the patients did not 
have a comorbid disease (diabetes, hypertension, hypo-
tension), 60% did. It was determined that the most crucial 
accompanying complaint of 93.3% of the patients, who had 
50% mastectomy and 50% lumpectomy, was pain.

2. Outcomes of individuals 

1) Pain

A decrease was found in both groups in the pre-treatment 
and post-treatment VAS scores of pain at rest, activity, and 
night pain (Fig. 3). However, there were no significant dif-
ferences between the groups. All findings are summarized 
in Table 2.

2) Functionality

In the DASH questionnaire in which upper extremity 
problems were evaluated, there was a significant decrease 
in the scores of both groups (Fig. 4). The ROM assessment 
values showed increases in both groups when compared 
to pre-treatment values in all aspects (P = 0.520). Initial as-
sessments were given in Table 3.

3) Volumetric results

There was no significant change in the volumetric mea-
surements of the control group when compared to pre-
treatment values (P = 0.655). However, there was a signifi-
cant improvement in the study group’s post-treatment 
volumetric measurement values (P = 0.001). There was no 
significant difference in the post-treatment values of the 
individuals in the control group when the findings of the 
edema assessment using circumference measurements 
were compared to the pre-treatment values. All circumfer-
ence measures of participants in the study group showed 
significant improvements when compared to pre-treat-
ment values (Table 4).

4) Intergroup assessments results 

The DASH scores were compared between the groups after 
the treatment and it was seen that both groups had simi-
lar scores. It was established that both groups improved 
similarly in terms of pain when the values for night pain, 
activity pain, and rest pain were compared between the 
pre- and post-treatment values. Table 2 summarizes the 
results.

In the pre-treatment values of the groups, there was no 
difference in any circumference measurements except the 
elbow circumference. Wrist and forearm circumference 
measurements across the groups revealed an improve-
ment in favor of the study group (P = 0.005, P = 0.035, re-
spectively), although elbow and arm circumference mea-
surements after treatment revealed no difference between 
the groups (P = 0.982, P = 0.967) (Table 2).

When the joint ROM values of the two groups were com-
pared after treatment, no difference in flexion, extension, 

Table 1. Baseline characteristics for both groups

Characteristic Control group (n = 15) Study group (n = 15) t P value

Age (yr) 43.5 ± 9.6 49.1 ± 8.2 –1.681 0.104
Body mass index (kg/m²) 28.8 ± 5.7 28.5 ± 5.2    0.153 0.880
Dominant side (right/left) 14/1 12/3 26/4
Effected side (right/left)     4/11   8/7 12/18

Values are presented as mean ± standard deviation or number only.
P < 0.05 is statistically significant, independent sample t-test.
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Fig. 3. Healing in pain scores of groups. VAS: visual analogue scale, CG: 
control group, SG: study group, BT: before treatment, AT: after treatment.
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and abduction movements was seen between the groups (P 
= 0.166, P = 0.110, P = 0.901, respectively). All findings are 
given in Table 3. The study group improved more rapidly 
than the control group in external and internal rotation 
movements (P = 0.001). 

DISCUSSION
This study investigated the effects of CDT applications 
on pain and upper extremity function in patients with 
breast cancer who developed adhesive capsulitis follow-
ing lymphedema. It was found that the applications and 
isokinetic exercises performed on this patient group de-
creased pain, and improved shoulder ROM and function-
ality.

In the previous studies, higher lymphedema risk in 
patients with breast cancer was stated as being at around 
50 years [25,26]. Haydaroğlu et al. [27] stressed the impor-
tance of advanced age as a risk factor for lymphedema. De 
Vrieze et al. [28] reported that advanced age is a risk factor 

for lymphedema, owing to reduced physical activity. This 
study was likewise conducted in the age group identified 
by De Vrieze et al. [28] as having a higher level of physical 
activity. The mean age of the patients in this study was 46 
years, which is consistent with the literature.

The standard of care for lymphedema is a multimodal 
decongestive therapy regimen that includes MLD, sk-
incare, compression bandaging, and exercise. The CDT 
has been shown to improve extremity volume, pain, and 
quality of life in patients who develop lymphedema due to 
breast cancer [29]. Kim et al. [30] reported a reduction in 
lymphedema volume with CDT. The present study found 
a significant reduction in edema and an increase in func-
tionality in patients who received CDT over pre-treatment, 
which is consistent with the literature. Increased func-
tionality may be an increase of a reduction in the edema 
burden on the extremity.

In a study by Yesil et al. [31], which examined the effec-
tiveness of CDT and other treatment modalities in patients 
with lymphedema, it was reported that therapies coupled 
with CDT may considerably decrease extremity volume. 
Although isokinetic exercises performed with the Biodex 
isokinetic system resulted in significant improvements in 
pain, functionality, and joint ROM in both the control and 
study groups in this study, that the significant improve-
ment in edema was found only in the study group empha-
sizes the inclusion of CDT in the treatment protocol.

Oh et al. [32] investigated the effectiveness of compres-
sion bandages in patients who developed lymphedema 
due to breast cancer and found a significant improvement 
in DASH scores after CDT. In line with the study of Oh et al. 
[32] the authors found significant improvements in DASH 
scores in the study group after 3 weeks of CDT. Smoot et 
al. [2] evaluated the shoulder functions of patients with 
and without lymphedema in the post-breast cancer period 

Table 2. Comparison of the groups and intergroups in terms of DASH scores and pain levels before and after treatment

Score
Control group (n = 15) Study group (n = 15) BT AT

BT AT BT AT z P value z P value

VAS (R) 7.6 ± 1.1 3.7 ± 1.7    7.6 ± 1.5 3.2 ± 1.7 –0.085 0.932a –0.842 0.400a

P value < 0.001b < 0.001b

VAS (A) 8.4 ± 1.0 3.5 ± 2.2    8.6 ± 1.3 3.4 ± 1.8 –0.644 0.688a –0.401 0.932a

P value < 0.001b < 0.001b

VAS (N) 8.3 ± 1.8 4.7 ± 2.0   8.0 ± 1.9 3.6 ± 1.7 –0.780 0.780a –1.731 0.084a

P value < 0.001b < 0.001b

DASH 114.0 ± 8.3 70.9 ± 9.7  110.9 ± 12.2 68.1 ± 12.1 –0.478 0.633a –0.644 0.520a

P value 0.001b 0.001b

Values are presented as mean ± standard deviation.
DASH: Disability of the Arm, Shoulder and Hand Questionnaire, BT: before treatment, AT: after treatment, VAS: visual analogue scale, R: resting, A: activ-
ity, N: night.
P < 0.05 is statistically significant, aMann–Whitney U-test, bWilcoxon signed-rank test.
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Fig. 4. Range of motion. DASH: Disability of the Arm, Shoulder and Hand 
Questionnaire.
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using the DASH questionnaire and found that the DASH 
score was significantly higher in the lymphedema group 
than in the non-lymphedema group. In the study by Park 
et al. [33], the impact of CDT on upper extremity function 
in lymphedema was evaluated using the DASH question-
naire. According to the DASH questionnaire scores, the 
lymphedema patient’s upper extremity functions were 
impaired with increasing age. After CDT, circumference 
measurements of limbs with lymphedema decreased sig-
nificantly [33]. However, significant improvements in both 
groups’ DASH scores were seen in this study. This boost in 
shoulder functionality may have been achieved by raising 
ROM values and significantly reducing VAS scores.

Magens discovered that the volumetric measurement 
employed in the diagnosis and follow-up of lymphedema 
had an extremely high degree of reliability [34]. Morgan 

et al. [35] reported that after four weeks of CDT treat-
ment, the volume decreased by more than 50% in the first 
two weeks in 78 female patients who had lymphedema 
owing to breast cancer. In addition, volumetric analysis 
was compared to volumetric measurement utilizing the 
circumference measurement technique in patients with 
and without lymphedema after breast cancer surgery in a 
study by Meijer et al. [36]. They reported that the water dis-
placement technique was the gold standard for evaluating 
lymphedema. In addition, Johansson et al. [37] reported in 
their randomized controlled study on the efficacy of com-
pression garments in patients having breast cancer sur-
gery that a 7% decrease in volumetric measurements taken 
in all patients during the first two weeks improved upper 
extremity functioning. Cormier et al. [38] discovered that 
even a 5% reduction in volume improved upper extremity 

Table 3. Comparison of the groups and intergroups in terms of joint range of motion

Motions
Control group (n = 15) Study group (n = 15) BT AT

  BT AT BT AT Z P value Z P value

Flexion 71.93 ± 16.09 158.66 ± 19.31 76.13 ± 14.29 167.26 ± 14.79 –0.668 0.504 –1.385 0.166
P value 0.001b 0.001b

Abduction 31.86 ± 3.97 43.33 ± 2.43 25.66 ± 7.50 43.00 ± 4.03 –2.371 0.058 –0.125 0.901
P value 0.001b 0.001b

Extension 82.80 ± 11.57 167.86 ± 13.61 79.26 ± 9.27 172.53 ± 12.28 –1.045 0.296 –1.600 0.110
P value 0.001b 0.001b

External rotation 26.40 ± 7.88 40.53 ± 2.85 26.80 ± 8.81 63.86 ± 13.14 –0.212 0.851 –3.445 0.001a

P value 0.001b 0.001b

Internal rotation 27.06 ± 8.86 44.93 ± 5.39 27.66 ± 8.97 65.06 ± 13.44 –0.188 0.832 –4.040 0.001a

P value 0.001b 0.001b

Values are presented as mean ± standard deviation.
BT: before treatment, AT: after treatment.
P < 0.05 is statistically significant, aMann–Whitney U-test, bWilcoxon signed-rank test.

Table 4. Comparison of the groups and intergroups in terms of volumetric measurements

Measurement
Control group (n = 15) Study group (n = 15)  BT AT

BT AT BT AT z P value z P value

Wrist circumference (cm) 21.66 ± 3.73 21.46 ± 3.52 19.88 ± 2.74 17.95 ± 2.79 1.494 0.147 3.025 0.005a

P value 0.189 0.001c

Forearm circumference (cm) 27.80 ± 3.72 27.60 ± 3.68 27.98 ± 3.99 24.64 ± 3.61 –0.132 0.896 2.218 0.035a

P value 0.189 0.001c

Elbow circumference (cm) 30.33 ± 4.20 30.20 ± 4.07 34.35 ± 4.86 30.16 ± 4.08 –2.422 0.022a 0.022 0.982
P value 0.334 0.001c

Arm circumference (cm) 33.63 ± 4.63 33.40 ± 4.27 37.06 ± 5.61 33.46 ± 4.46 –1.826 0.079 –0.042 0.967
P value 0.264 0.001c

Upper extremity circumference (mL) 224.26 ± 26.64 221.73 ± 26.90 338.66 ± 81.29 249.80 ± 43.08 –3.989 0.001b –1.941 0.045b

P value 0.655 0.001d

Values are presented as mean ± standard deviation.
BT: before treatment, AT: after treatment.
P < 0.05 is statistically significant, aIndependent sample t-test, bMann–Whitney U-test, cPaired t-test, dWilcoxon signed-rank test. 
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functionality and a decrease in lymphedema symptoms in 
their prospective study. In this study, the authors used vol-
umetric measurement to determine volume changes while 
adhering to cleanliness standards. The findings indicate 
that volumetric decrease is associated with an increase in 
functionality in both groups.

In their literature review on quality of life questionnaires 
in patients with breast cancer-related lymphedema, the 
VAS is critical in assessing the person since it has a broad 
range of scores, is extensively used in pain evaluation, and 
is subjective [38]. Ha et al. [39] compared patients with 
mastectomy-induced lymphedema and ROM limitation 
in the study group (MLD and exercise) to patients in the 
control group (MLD). While both groups saw a significant 
drop in the VAS score, the MLD and exercise groups expe-
rienced a higher decline. The present study also utilized 
VAS to assess pain, since it has been used before and has a 
low error rate. 

In a study conducted by Sezgin Ozcan et al. [40], they 
examined the effects of CDT on upper extremity function-
ing, pain intensity, and quality of life. They discovered 
that VAS scores reduced significantly after CDT. In addi-
tion, Mobarakeh et al. [41] identified significant decreases 
in VAS severity in their study, which sought to assess the 
effectiveness of CDT and the minimal number of ses-
sions necessary to significantly reduce pain in patients 
with breast cancer-related lymphedema. In their two-
group study, Melam et al. [42] found significant improve-
ment in both groups’ VAS scores at the 4th and 6th weeks 
after treatment using CDT and MLD solely. In addition, 
the researchers reported that the CDT group saw a more 
significant reduction in pain than the group treated with 
MLD alone. In contrast to the general literature, the au-
thors evaluated the VAS score in three distinct ways in 
this study: at rest, during exercise, and at night. During 
the post-treatment examination, it was noticed that both 
groups had a significant reduction in pain during activity, 
rest, and sleep. 

Upper extremity functionality diminishes, and certain 
limits occur due to physiological issues such as pain, 
muscular weakness, and lymphedema after breast cancer 
surgery [43]. Limitations in shoulder ROM after breast can-
cer surgery resulted in a loss of functionality and became 
issues affecting the patient’s quality of life [8]. According 
to Beaulac et al. [44], ROM problems, which effect upper 
extremity functions, are caused by lymphedema. When 
the studies were analyzed, it was shown that most shoul-
der ROM was in the abduction direction and that ROM 
restriction was related to upper extremity impairment 
[2]. Levangie and Drouin [45] evaluated the long-term ef-
fects of breast cancer treatment on shoulder function and 
discovered that axillary lymph node removal and radio-

therapy influenced the pectoral muscles. They discovered 
that this condition significantly limits shoulder flexion 
and abduction directions. Smoot et al. [2] evaluated shoul-
der ROM in their study and found no reduction in abduc-
tion or flexion ROM, as well as no significant difference in 
external and internal rotation angular values. According 
to the literature, there were primarily restrictions in the 
present study’s flexion and abduction components of the 
pre-treatment values. While both groups improved signifi-
cantly after treatment, the study group improved signifi-
cantly more in exterior and internal rotation movements. 
When shoulder movements are compared internally, it is 
clear that internal and exterior rotation movements are 
more sophisticated and harder to execute [46]. The authors 
believe that the reduction of lymphedema caused by CDT 
treatment improved internal and exterior rotation move-
ments in the study group.

Isokinetic dynamometers are very reliable instruments 
that provide doctors with measurement data [47]. Abd 
Elhameed et al. [48] examined changes in impacted and 
unaffected shoulder movements in various age groups af-
ter unilateral mastectomy using the isokinetic system. Ac-
cording to Fong et al. [49], the reduction in flexion, adduc-
tion, and internal rotation after breast cancer surgery may 
be related to nerve injury to the pectoral and latissimus 
dorsi muscles, which are responsible for these movements. 
Additionally, they claimed that it might result from ma-
nipulation of the pectoral muscles and possibly harm the 
pectoral nerves during mastectomy. In their study, Fong et 
al. [49] found a reduction of strength in the flexion, exten-
sion, abduction, as well as internal and exterior rotation 
directions after breast cancer surgery; however, no signifi-
cant difference in the ROM assessments was found. This 
study assessed limitations in shoulder movements in the 
flexion, extension, abduction, as well as internal and ex-
ternal rotation directions using joint ROM tests performed 
prior to treatment. Passive shoulder ROM exercises in both 
directions was performed using the isokinetic system, 
which responds to the shoulder joint’s mechanical quali-
ties. Following treatment, biodex isokinetic dynamometer 
studies revealed a significant improvement in the limita-
tions. Liszka and Samborski [22] demonstrated in their 
study that dynamic shoulder assessment findings in pa-
tients who had undergone breast cancer surgery showed 
a decline in the features of the muscle groups responsible 
for shoulder joint function. Following treatment with the 
Biodex isokinetic system, a significant improvement in the 
internal and exterior rotation ROM was seen. After treat-
ment with exercises performed in the Biodex isokinetic 
system, the authors saw a significant improvement in all 
elements of ROM assessments. The study group achieved a 
more significant increase in internal and external rotation 
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using isokinetic exercises coupled with CDT, consistent 
with Liszka and Samborski [22].

As a result, the authors discovered that CDT and iso-
kinetic exercises enhance pain, ROM, and function. For 
example, the authors found that the number of studies 
evaluating the isokinetic properties of the shoulders in 
patients who develop lymphedema after breast cancer 
treatment is highly restricted. In this study, passive exer-
cises were performed with the Biodex isokinetic system at 
a constant angular velocity of 90 degrees. The aim was to 
provide a more objective method to exercise at the “same 
speed and time” for everyone. This study is unique in 
that it uses original and objective assessments, and it may 
serve as a model for future research in this area. 

The current study has some limitations. First, it was a 
single-center study with a small sample size. Second, the 
authors could not determine exactly when the limita-
tion developed in the shoulder joint ROM after surgery in 
the participants of the study group. Third, because of the 
COVID-19 pandemic there was a small volunteer patient 
group who wanted to receive treatment. The fourth one is 
related to the pharmalogical treatment differences of pa-
tients. They had been receiving different doses of different 
medicines. The DASH questionnaire was not developed 
specifically for the shoulder problems after breast cancer 
treatment. It is a general questionnare for shoulder func-
tionality and symptoms in patients with upper extremity 
problems.

In conclusion, this study emphasizes the relevance 
of isokinetic exercises in preventing joint limitations in 
breast cancer patients by demonstrating that upper ex-
tremity dysfunction may be connected with breast cancer 
and its treatment. Exercises performed in an isokinetic 
system might also be advised to motivate patients by re-
quiring their active involvement. According to the study’s 
findings, CDT applications effectively reduce lymphedema 
in patients with breast cancer who develop adhesive cap-
sulitis due to lymphedema. Therefore, the authors believe 
that including CDT in addition to standard physiotherapy 
will be beneficial.
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