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Abstract   
This study aimed to investigate the relationship of hand grip strength on upper extremity functionality, activities of daily 

living, and physical activity level in female patients with lymphedema who have undergone breast cancer surgery. A total of 

15 female patients with a diagnosis of lymphedema associated with breast cancer treatment were included in the study. The 

presence and severity of lymphedema were determined by circumference measurement. A hand dynamometer was used to 

evaluate the hand grip strength. Disabilities of Arm, Shoulder and Hand Questionnaire (DASH); Milliken Activities of Daily 

Living Scale (MAS);and the long form of the International Physical Activity Questionnaire(IPAQ) were used to evaluate upper 

extremity functionality, daily living activity, and physical activity level, respectively. The mean age of the patients was 

51±10.6 years. DASH score was significantly related with age (r:0.639; p:0,010). The relationship between the hand grip 

strength of the affected side and the hand grip strength of the unaffected side was statistically positively significant (r:0.756; 

p:0.001).It was determined that hand grip strength was related to the total MAS value and the DASH score (r:0.609;p:0.016 

and r:-0.624; p:0.013, respectively). The relationship between postoperative lymphedema development time with affected side 

hand grip strength and total MAS score was statistically significant (r:0.574; p:0.025 and r:0.766; p:0.001, respectively). There 

were no correlations between IPAQ score and hand grip strength, DASH, and MAS values (p>0.05). Considering these results, 

we concluded that improving hand grip strength in the early period may increase upper extremity functionality and quality of 

life for these patients. 
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INTRODUCTION 

 

Breast cancer is the most common 

malignancy in women and it has better survival 

rates than other cancers (Hayes et al. 2005). 

Lymphedema is defined as a disease that occurs as  

a result of the accumulation of water, plasma 

proteins, extravascular fluid, and parenchymal 

cells in the interstitial space due to the low 

carrying capacity of the lymphatic system in the  

report of the International Society of Lymphology 

 

 (ISL) (Orhan et al. 2019). 

In the literature, the incidence of secondary 

lymphedema after breast cancer treatment was 

16%, and when the data of the cohort studies were 

analyzed, this frequency increased to 21%. Factors 

that increase the development of lymphedema after 

breast cancer treatment are axillary lymph node 

dissection, chemotherapy, radiotherapy, and 

infection in the incision site after the operation 

(Schmitz et al. 2009). A body mass index of 30 

kg/m² and above is also a defined risk factor for 
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lymphedema associated with breast cancer. The 

increase in body mass index causes physical 

activity and exercises not to be done regularly 

(Zhu et al. 2014). 

Breast cancer-related lymphedema is one of 

the most stressful symptoms and one of the most 

common complications for individuals due to its 

prognosis (Sakorafas et al. 2006). Although 

improvements in treatment increase survival in 

breast cancer, shoulder dysfunction associated 

with upper extremity functions, upper extremity 

muscle weakness, and lymphedema are observed 

in patients after treatment (Lee et al., 2001, Radina 

et al. 2004; Gary, 2007; Büyükakıncak et al. 

2014). Voogd et al. reported that women with 

lymphedema most frequently experience problems 

with the upper extremity (Voogd et al. 2003). 

Lymphedema that develops after breast cancer 

surgery often negatively affects the glenohumeral 

joint by increasing the tension in the tendons of the 

rotator cuff muscles and disrupting the 

scapulohumeral rhythm (Herrera & Stubblefield, 

2004). Moreover, lymphedema reduces upper 

extremity muscle strength and range of motion, 

may cause symptoms such as pain and fatigue, 

resulting in activity limitations and a decrease in 

upper extremity functional level (Taghian et al. 

2014; Klernas et al. 2015). Decreases in muscle 

strength affect physical performance and decrease 

the level of independence in daily life (Khan et al. 

2012; Fu, 2014). 

There are studies in the literature examining 

the effects of lymphedema on upper extremity 

functionality, quality of life, disability, muscle 

weakness, and shoulder pain (Kwan et al. 2002; 

Beaulac et al., 2002, Ahmed et al., 2008, Atalay et 

al. 2011; Ridner, 2005). However, the effect of 

hand grip strength on activities of daily living has 

not been evaluated in studies. This study aimed to 

examine the relationship of hand grip strength with 

upper extremity functionality, activities of daily 

living, and physical activity level in female 

patients with lymphedema who had undergone 

breast cancer surgery. It was hypothesized that 

hand grip strength in lymphedema patients might 

be related to upper extremity function, activities of 

daily living, and physical activity level. 

 

 

 

MATERIALS AND METHODS  

 

Ethics Approval 

The study protocol was approved by the 

Uskudar University Non-Invasive Ethics 

Committee (Decision number: 2020-80; Date: 

29.01.2020). The participants were informed about 

the scope and procedures of the study. Written 

informed consent was obtained from all 

participants in line with the principles of the 

Declaration of Helsinki. 

Patients 

In this study, female patients between the 

ages of 30 and 70 years who were operated 

unilaterally for breast cancer and diagnosed with 

lymphedema associated with breast cancer 

treatment at Acibadem Maslak Hospital Senology 

Research Institute between February 2020 and 

December 2020, and those who volunteered to 

participate in the study were included in the study. 

Fifteen female patients who met the study criteria 

were included in the study group. Patients with 

bilateral lymphedema, patients with metastatic 

breast cancer, patients aged 70 years and older, 

patients with secondary shoulder problems in the 

affected arm, and existing upper extremity 

infections were excluded from the study.  

Participants' demographic data (age, height, 

weight, body mass index) and detailed medical 

history (dominant and affected side, type of 

surgery, other cancer-related treatments, post-

operative lymphedema onset time, and 

lymphedema duration) were recorded.  

Evaluation of Lymphedema 

For the diagnosis of upper extremity 

lymphedema on all participants, the circumference 

was measured with a standard tape measure, taking 

the anterior projection of the styloid process of the 

ulna as a reference, by marking the reference 

points at intervals of 10 centimeters (cm) up to the 

axillary region. The severity of lymphedema was 

determined according to the values accepted by the 

American Physiotherapy Association (Taylor et al. 

2006). If the difference between the extremities 

was less than 3 cm, it was accepted as mild 

lymphedema, 3-5 cm as moderate, and greater than 

5 cm as severe lymphedema (Karadibak et al. 

2009). 
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Evaluation of Hand Grip Strength 

Hand grip strength, in both hands in the 

standard position recommended by the “American 

Society of Hand Therapists”; was measured with a 

hand dynamometer (Saehan Corporation, Masan, 

Korea) with the elbow flexed to 90˚ and the 

forearm and wrist in the neutral position. Before 

the measurements, the participants were informed 

verbally. When participants were ready, they were 

asked to grip the dynamometer with all their 

strength for 3 seconds and then release it. Each 

evaluation was repeated 3 times and averaged. 

Participants rested for 1 minute between 

measurements. A difference of ≥ 10% between the 

non-lymphedema and lymphedema sides was 

considered as a decrease in hand grip strength on 

the lymphedema side (Hladiuk et al. 1992). 

Disabilities of Arm, Shoulder and Hand 

Questionnaire (DASH) 

It is a 30-item self-report questionnaire 

consisting of three parts, developed to evaluate 

upper extremity functional status and 

musculoskeletal symptoms. Each item is scored on 

a 5-point Likert (1-5) scale. According to the 

survey, the smallest number 1 indicates 'no 

difficulty' and the highest number 5 'serious 

difficulties'. The total score of this questionnaire 

ranges from 0-100. An increase in score means 

worsening of functional status. When the results 

are calculated, the number '0' is considered 'no 

disability, while the number '100' is considered the 

'most severe disability'. The total score is 

calculated as a percentage over 100 points, using 

the formula (Total score of marked items/number 

Table 1. Summary of patient characteristics  

 
Patients with lymphedema after breast cancer surgery (n=15) 

  Mean±SD  (Min-Max) 
   

Age (years) 51±10.60  35-69 

Height (m)   1.61±0.078  1,48-1,76 

Weight (kg) 74.16±13.87 55-97 

BMI (kg/m²) 28.60±5.47  21.48-36.21 

Onset time of lymphedema 

(months) 

24.33±54.07 1-216 

Duration of Lymphedema 

(months) 

25.13±73.26 1-288 

Grip affected side (kgf) 20.63±3.82 16,6-28 

Grip unaffected side (kgf) 20.55±4.71 13.6-28.1 

   n     %   

Type of surgery   

Modified Radical Mastectomy 

(MRM) 

7 46.6 

Breast Conserving Surgery (BCS) 4 26.7 

Breast Reconstruction Surgery 

(BRS) 

4 26.7 

Affected arm   

Right 5 33.3 

Left 10 66.7 

Dominant hand   

Right 13 86.7 

Left 2 13.3 

Chemotherapy  14 93.3 

Radiotherapy  13 86.7 

Lymphedema severity   

Mild (<3 cm) 7 46.7 

Moderate (3-5 cm) 5 33.3 

Severe (>5 cm) 3 20.0 
SD standart deviation; Min-Max minimum-maximum 
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of marked items – 1) × 25. (Hudak et al. 1996; 

Gummesson et al. 2006). The Turkish validity and 

reliability study of the questionnaire was 

conducted (Düger et al. 2006). 

Milliken Activities of Daily Living Scale (MAS) 

MAS is a patient-centered assessment of 

activity limitation that measures upper extremity 

impairment. The questionnaire can be used in any 

disorder that results in upper extremity activity 

limitation. MAS provides scales that 

simultaneously measure "ability" and "necessity" 

for each item. MAS is a 47-item self-report 

questionnaire designed to include bilateral and 

unilateral tasks that require both gross and fine 

motor skills, in addition to varying grip patterns 

and resistance levels. This questionnaire covers the 

three main areas of The International 

Classification of Functioning (ICF) and is divided 

into six sections for clinical utility with the 

following task groups: 

1. Preparing and eating food (8 items), 

2. Personal care (9 items), 

3. Dressing (8 items), 

4. Object manipulation (9 items), 

5. House cleaning and laundry (7 items), 

6. Other Activities (6 items). 

For each item, there is a 5-point scale to 

score the current skill level and a 3-point scale to 

score the requirement level. For each item, the 

ability level is scored first, followed by the 

requirement level. The total score for all sections is 

obtained by adding the current skill level points for 

each section. The total score ranges from 47-235. 

In the combined scoring procedure, each skill 

score is multiplied by the requirement score and 

the resulting scores are summed. This procedure 

results in 15 points for each item, with a combined 

total score of up to 705 (Seaton et al. 2005). A 

validity and reliability study of the questionnaire 

was conducted for the Turkish population (Akel et 

al. 2010). 

International Survey of Physical Activity (IPAQ) 

IPAQ is used to determine the physical 

activity levels of the patients. This questionnaire 

evaluates the severe, moderate activities and 

walking activities of the individuals in the last 

seven days. The long form evaluates activities in 

this area such as housework, gardening, work 

activity, transportation, and leisure activities in 

detail. Time spent sitting is recorded as weekdays 

and weekends. 

There are two different evaluations in 

calculating the total score. The first includes 

specific scoring (work, transportation, gardening, 

leisure), and the second includes activity-specific 

scoring (walking, moderate activity, severe 

activity). A score is obtained in “metabolic 

equation (MET)-minutes”. A MET-minute is 

calculated by multiplying the minute of activity 

performed by the MET score. MET-minute scores 

are based on kilocalories for a 60-kilogram person. 

Weekly MET-minute (min) scores are 

calculated by multiplying the metabolic equation 

(MET) values corresponding to each activity (very 

severe physical activity=8 METs, severe physical 

activity=6.0 METs, moderate-severe physical 

activity=5.5 METs, moderate physical activity=4.0 

METs, mild physical activity = 3.3 METs), the 

duration of the activities (min) and the frequency 

(number of days) (Craig et al. 2003; Committee, 

2005). The Turkish validity and reliability study of 

the questionnaire was conducted (Sağlam et al. 

2012). 

Statistical Analysis 

The data obtained in the study were analyzed 

using the Statistical Package for Social Sciences 

(SPSS) Program version 26.0. The variables used 

in the study were expressed using percentage (%), 

mean ± standard deviation (x±SD), and number. 

The normal distribution of the obtained numerical 

variable was determined visually (histogram and 

probability graphs) and analytical methods 

(Kolmogorov-Smirnov/Shapiro-Wilk Tests, 

Variation Coefficient Analysis). Numerical 

variables were shown as median and IQR (25-75), 

and categorical variables were shown as frequency 

and percentage (%). The level of relationship 

between the two variables was evaluated with 

Spearman’s correlation test. The results were 

accepted in a 95% confidence interval and 

significance was accepted as p<0.05. 

RESULTS 

The sociodemographic, physical, and clinical 

characteristics of the individuals participating in 

the study are shown in Table 1. The mean age was 

51±10.60 years and the mean body mass index 

(BMI) was 28.60±5.47 kg/m². The mean duration 

of lymphedema development after the operation of 

the study group was 24.33±54.07 months, and the 

duration of lymphedema was 25.13±73.26 months. 
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According to the lymphedema evaluation 

results, 46.7% (n=7) of the patients were classified 

as having mild lymphedema, 33.3% (n=5) as 

moderate lymphedema, and 20.0% (n=3) as severe 

lymphedema. 

The upper extremity functionality, activities 

of daily living, and physical activity levels of the 

participants are shown in Table 2. The mean value 

of the upper extremity functionality level of the 

patients was 39.33±19.11. The mean total score of 

daily living activity was 493.13±57.48. The mean 

total score of the physical activity levels of the 

patients was 681.06±538.85. 

 

Table.2. Mean scores of the scales 

 
 Mean±SD Median (min-max) 

The upper extremity functionality 
DASH score 

  

39.33±19.11 39.16 (2.77-73.33) 

Activities of daily living 
Total MAS score 

  

493.13±57.48 488 (420-640) 

Physical activity levels   

IPAQ moderate activity 57±66.16 0 (0-180) 

IPAQ walking 554.4±499.45 462 (0-1848) 

Total IPAQ score 681.06±538.85 568.5 (0-1848) 
             SD standart deviation; DASH: The Arm, Shoulder, and Hand Problems Questionnaire MAS: Milliken Activities of Daily Living  

             Scale; IPAQ: International Physical Activity Questionnaire 

 

Table 3 shows the correlation of hand grip 

strength with arm, shoulder, and hand problems, 

activities of daily living, and physical activity level 

in patients with lymphedema after breast cancer 

surgery. When the relationship between the scales 

was examined; there was no statistically 

significant difference between DASH score, total 

MAS score, and IPAQ scores (p>0.05). A good 

positive correlation was found between the hand 

grip strength of the affected side and the total 

MAS score (r: 0.609; p: 0.016). A negative 

correlation was found between the hand grip 

strength of the affected side and the DASH score 

(r: -0.624; p: 0.013).  

A positive correlation was found between the 

development time of lymphedema after the 

operation and the coarse hand grip strength of the 

affected side (r: 0.574; p: 0.025). A weak positive 

correlation was found between the duration of 

postoperative lymphedema and the total MAS 

score (r: 0.766; p: 0.001). The relationship between 

the hand grip strength of the affected side and the 

hand grip strength of the unaffected side was 

statistically positively significant (r: 0.756; p: 

0.001). 

 

 

 

DISCUSSION 

 

This study aimed to evaluate the relationship 

of hand grip strength with upper extremity 

functionality, daily living activities, and physical 

activity level in female patients who were operated 

on for unilateral breast cancer and developed 

secondary lymphedema. The primary finding of 

this study is that the affected side hand grip 

strength is associated with activities of daily living 

and upper extremity function.  

Upper extremity dysfunctions after breast 

cancer surgery cause difficulties in the daily 

activities of individuals and negatively affect their 

quality of life. The most important of the upper 

extremity problems is lymphedema (Quiron, 2010; 

Beaulac et al. 2002). In a study, 30-50% of breast 

cancer survivors had persistent arm and shoulder 

disorders, defined as limited shoulder mobility, 

lymphedema, and arm/shoulder pain (Lee et al. 

2008). These problems encountered after breast 

cancer treatment mostly limit the activities of daily 

living in which the upper extremity is used (Brach 

et al. 2004). It has been reported in the literature 

that the prevalence of lymphedema in patients who 

underwent axillary dissection after breast cancer 

surgery varies between 6-30% (Sclafani et al. 

2008; DiSipio et al. 2013).  
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Table 3. Correlation of hand grip strength with age(years), post-op lymphedema onset time, arm, 

shoulder, and hand problems and activities of daily living and physical activity level in patients with 

lymphedema after breast cancer 

r: Spearman’s correlation coefficient, *p<0.05, **p<0.01.  

BMI, body mass index; MAS, Milliken Activities Of Daily Living Scale; DASH, Disabilities of Arm, Shoulder and Hand; IPAQ, 

International Physical Activity Questionnaire 

 

Lymphedema results in decreased shoulder 

range of motion (12-32%), pain (12-51%), and 

muscle weakness (18-23%) (Shamley et al. 2012; 

Collins. 2004). Lymphedema, which is a chronic 

and progressive disease, causes a significant 

decrease in the quality of life due to its prognosis 

(Karki et al. 2005; Schmitz et al. 2012). Thus, the 

incidence of chronic upper extremity morbidity 

increases (Keramopoulos et al. 1993). 

The prevalence of impaired hand grip 

strength in the arm with lymphedema was 

investigated in several studies (Liu et al., 2009, 

    

Age 

Postop 

lymphedema 

duration 

Hand grip 

strength 

affected 

side(kg) 

Hand grip 

strength 

unaffected 

side(kg) 

Total 

MAS 

Score 

DASH 

Score 

IPAQ- 

moderate 

intensity 

activities 

IPAQ-

walking 

IPAQ 

Score 

Age(years) r 1 -0,008 -0,431 -,641** 0,391 ,639* -0,226 -0,28 0,292 

p   0,977 0,109 0,010 0,149 0,010 0,418 0,312 0,291 

Postop 

lymphedema 

duration  

r 0,008 1 ,574
*
 0,429 ,766

**
 -0,465 -0,171 0,165 0,133 

p 0,977   0,025 0,111 0,001 0,081 0,543 0,558 0,637 

Hand grip 

strength 

affected 

side(kg) 

r 0,431 ,574
*
 1 ,756

**
 ,609

*
 -,624

*
 -0,225 0,109 0,012 

p 
0,109 0,025   0,001 0,016 0,013 0,421 0,698 0,966 

Hand grip 

strength 

unaffected 

side(kg) 

r ,641
**

 0,429 ,756
**

 1 ,580
*
 -0,464 -0,222 0,305 0,264 

p 
0,010 0,111 0,001   0,023 0,082 0,427 0,269 0,342 

Total MAS 

score 

r 0,391 ,766
**

 ,609
*
 ,580

*
 1 -,575

*
 0,103 0,025 0,105 

p 0,149 0,001 0,016 0,023   0,025 0,714 0,930 0,710 

DASH score r ,639
*
 -0,465 -,624

*
 -0,464 -,575

*
 1 -0,210 -0,157 0,176 

p 0,010 0,081 0,013 0,082 0,025   0,453 0,577 0,529 

IPAQ-

moderate 

intensity 

activities 

r 0,226 -0,171 -0,225 -0,222 0,103 -0,210 1 -0,145 0,192 

p 
0,418 0,543 0,421 0,427 0,714 0,453   0,606 0,493 

IPAQ-walking r 0,280 0,165 0,109 0,305 0,025 -0,157 -0,145 1 ,918
**

 

p 0,312 0,558 0,698 0,269 0,930 0,577 0,606   0,000 

IPAQ Score r 0,292 0,133 0,012 0,264 0,105 -0,176 0,192 ,918
**

 1 

p 0,291 0,637 0,966 0,342 0,710 0,529 0,493 0,000   
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Rietman et al. 2006; Kootstra et al. 2010; Ververs 

et al. 2001). It is very important to consider the 

inherent difference (about 10%) between the 

dominant and non-dominant extremity when 

assessing hand grip strength (Petersen et al. 1989). 

In one study, muscle weakness was found in the 

arm with lymphedema compared to the unaffected 

side in 36% of the subjects (Petersen et al. 1989). 

In a prospective study involving 2.5 years of 

follow-up after breast cancer surgery, a significant 

reduction in hand grip strength (11%) was 

observed on both the affected and unaffected sides 

(Sagen et al. 2014). It has been reported that the 

hand dynamometer is reliable and evaluates the 

general function in breast cancer patients 

(Cantarero- Villanueva et al. 2012; Kim et al. 

2014). In the study of Rietman et al., it was 

reported that there was a significant decrease of 

3.4 kg in hand grip strength two years after 

sentinel lymph node biopsy of the patients 

(Rietman et al. 2006). In another study, axillary 

lymph node dissection was found to cause more 

weakness than sentinel lymph node biopsy (Sagen 

et al. 2014). Research findings in our study support 

the literature. Patients were found to have lower 

hand grip strength on the affected arm. Many of 

our patients are hesitant to use their affected arm, 

which often results in muscle atrophy, weakness, 

and functional limitations (Lee et al. 2015). 

In the study of Korucu et al., published in 2020, in 

which 107 patients who underwent breast cancer 

surgery and axillary lymph node dissection were 

evaluated, the DASH score of patients with 

lymphedema was 35.83, while this value was 

found 26.66 in patients without lymphedema 

(Korucu et al. 2020). In our study, it was found 

that patients with MRM had higher DASH scores 

than the ones that underwent other types of surgery 

and therefore, they had less upper extremity 

function. In this article, the relationship between 

the hand grip strength of the affected side, 

activities of daily living, and upper extremity 

functionality was found to be significant. 

Decreased hand grip strength on the affected side 

causes a decrease in the level of physical activity 

in the upper extremity and limitations in daily 

living movements. In our study, a significant 

correlation was found between the DASH score 

and another variable, age.  In a study, it was found 

that older patients had a decrease in shoulder range 

of motion and hand grip strength (Swenson et al. 

2002; Fleissig et al. 2006). In our study, it was 

found that the hand grip strength of the affected 

side was better in patients with a later development 

time of lymphedema after the operation. In our 

cases, it was thought that the quality of life and 

upper extremity functionality increased due to the 

decrease in the side effects of chemotherapy and 

radiotherapy over time. 

In many studies in the literature, it has been 

found that a body mass index higher than 25 kg/m² 

increases the difficulty of daily living activities in 

patients (Kootstra et al. 2010; Karki et al. 2005). In 

our study, it was found that all patients with severe 

lymphedema had a BMI higher than 25 kg/m². 

This result supports the literature. Therefore, post-

operative weight control is important. 

Regular physical activity and exercise have 

positive effects on breast cancer patients during 

and after treatment. These include treatment-

related side effects, such as fatigue (Kangas et al. 

2008), gastrointestinal symptoms (Winningham & 

MacVicar, 1988), and emotional problems (Duijts 

et al. 2011). In addition, regular exercise has 

positive effects such as increased cardiopulmonary 

capacity, muscle strength (Furmaniak et al. 2016), 

improved immune function (Fairey et al. 2002), 

and improved survival rates (Chen et al. 2011). 

Despite these beneficial effects, a decrease in 

physical activity level has been reported in patients 

with breast cancer after diagnosis (Irwin et al. 

2003). Regular exercise has become an important 

approach to alleviate these side effects. In one 

study, it was reported that exercise improved the 

use of muscle pumps in patients with lymphedema 

after breast cancer surgery and, accordingly, 

increased the stimulation of lymphatic transport 

(Gebruers et al. 2017). In addition, physical 

activity level was found to be a risk factor in the 

increase of functional problems in daily living 

activities in patients who developed lymphedema 

after breast cancer surgery (De Vrieze et al. 2020). 

Therefore, it is important to encourage patients to 

reach an adequate level of physical activity. In our 

study, more than half of the patients were at the 

inactive level (<600 MET-min/week), and there 
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were no moderate or severe activities in the 

sufficiently active category. In addition, no 

relationship was found between hand grip strength 

and physical activity level. Further studies with 

more patients may be needed to investigate this 

relationship. 

In conclusion, hand grip strength, upper 

extremity functionality, and physical activity 

levels should be evaluated in the early follow-up 

and treatment planning of patients undergoing 

breast cancer surgery. In a study, it was stated that 

it benefited the development of hand grip strength 

capacity, general muscle strength, endurance and 

flexibility (Kümmel et al. 2016; Dourado et al. 

2006). In the literature, studies on exercise are 

becoming more common in patients who develop 

lymphedema due to breast cancer. It is known that 

exercise improves the quality of life, general 

physical fitness, and upper extremity function and 

reduces fatigue (Kilbreath et al. 2012; Herrero et 

al. 2006; Hayes et al. 2013). The effects of 

exercise on reducing the volume of lymphedema 

have also been reported in a few studies (Kim et al. 

2010). In a study evaluating scapular dyskinesia 

after breast cancer surgery, it was stated that there 

were significant differences between the upper 

extremities of patients with shoulder pain after 

treatment and that starting exercises that increase 

scapular control may be effective in preventing 

shoulder pain and/or dysfunction (Sayaca and 

Simsek, 2020).  Considering these results, it was 

concluded that improving hand grip strength in the 

early period and adding hand grip strength 

exercises to the treatment program would increase 

upper extremity functionality and quality of life in 

these patients. Finally, it is thought that there is a 

need for studies comparing the effectiveness of 

exercises for hand grip strength before and after 

surgery. 

This study has some limitations: (i) the low 

number of patients, (ii) the lack of normal 

distribution on lymphedema onset time and 

duration of lymphedema measurements, (iii) the 

absence of a control group, and (iv) the lack of the 

evaluation of different sides of the hands 

(dominant and non-dominant). Also, the fact that 

the patients were not evaluated before surgery may 

be a limitation. There is a need for new studies in 

which more patients are evaluated before and after 

surgery and followed up for a longer-term. 
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