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ABSTRACT

Objectives: This study aims to evaluate the influence of complex decongestive therapy (CDT) on patients with breast cancer-related 
lymphedema (BCRL) in terms of reducing volume, improving functional capabilities, and enhancing the quality of life and analyze the 
effect of obesity on their recovery process.
Patients and methods: This retrospective study was conducted between January 2018 and March 2020. The investigation comprised 
individuals with unilateral BCRL who received CDT during the previous year. The participants were split into two classifications: those 
with a normal or overweight status (Group 1) and those classified as obese or morbidly obese (Group 2). Each participant engaged in 
CDT sessions five times weekly for three weeks. The groups were compared regarding their functional status and quality of life scores as 
measured by the Quick Disabilities of the Arm, Shoulder, and Hand and Lymphedema Quality of Life (LYMQOL)-Arm questionnaires.
Results: This study included 81 female patients (mean age: 53.6±10.4 years; range, 28 to 87 years) with BCRL. Half of the participants 
were identified as obese and the mean body mass index (BMI) was 30.32±4.63 kg/m2. The median lymphedema duration was 12 months. 
After treatment, there was a notable reduction in both the mean initial limb volume and excess volumes (3183±681 cm3 vs. 2912±599 cm3 
and 30.1% vs. 19.3%, respectively; p<0.001). Both groups showed substantial and similar enhancements in volumes, functional scores, and 
all subscores of the LYMQOL-Arm questionnaire following CDT. When the patients with a BMI below and above 30 were compared, the 
improvement in function and appearance scores of LYMQOL-Arm was substantially distinct between the two categories. We also indicated 
a substantial negative relationship between the enhancement of LYMQOL-Arm function and appearance subscores and BMI (p=0.005, 
r=–0.486 and p=0.042, r=–0.361).
Conclusion: The influence of CDT on decreasing volume and improving functionality was comparable between obese and nonobese 
patients with BCRL; however, obesity may negatively impact CDT outcomes concerning quality of life issues.
Keywords: Breast cancer-related lymphedema, complex decongestive therapy, obesity.

Lymphedema is an abnormal buildup of protein-
rich f luid within the interstitial tissue resulting 
from diminished capacity for lymphatic drainage 
or elevated lymphatic load. Upper extremity 
lymphedema may manifest at any given time 
following surgery or radiation therapy for breast 
cancer. It is regarded as a severe and exhausting 
illness. In lymphedema, macromolecules, proteases, 
and proinf lammatory molecules may result in 
chronic inf lammation, fibrosis, adipose deposition, 

hardening of the skin, and increased susceptibility 
to infections. If left untreated, breast cancer-related 
lymphedema (BCRL) may bring about functional 
impairments, psychological challenges, and 
diminished quality of life (QoL).[1-12] 

Several studies have evaluated the association 
between obesity and lymphedema, as well as the 
impact of dietary or exercise treatments.[6-17] Previous 
research has demonstrated that obesity may raise 
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the probability of BCRL.[1,6-15,17] Ridner et al.[15] found 
that patients whose body mass index (BMI) is greater 
than 30 kg/m2 had approximately 3.6 times higher 
risk of experiencing BCRL six months or more after 
their diagnosis, in comparison to those with a BMI 
below 30 kg/m2. Prior research has documented that 
people with a BMI over 30 kg/m2 are 2.9 times more 
likely to develop upper extremity lymphedema than 
individuals with a BMI lower than 25 kg/m2.[8] It 
has been reported that individuals suffering from 
lymphedema exhibit higher baseline and current 
BMI levels compared to those who do not have the 
condition, as evidenced by findings from another 
clinical trial.[14] However, they indicated that weight 
gain was not significantly associated with the 
emergence of lymphedema. Greene et al.[17] reported 
that obese individuals suffering from lymphedema 
had a greater risk of contracting infections, requiring 
hospitalization, and experiencing moderate to severe 
limb enlargement compared to those with a normal 
BMI. Some investigations have demonstrated that 
severe obesity may lead to marked impairment of 
lymphatic function and primary lymphedema.[6,16,18,19]

Complex decongestive therapy (CDT) is widely 
recognized as the recommended protocol for 
individuals diagnosed with lymphedema. Its efficacy 
and comprehensive approach make it a prominent 
treatment option in this field.[1-4,12,18,19] In practice, 
the effectiveness of CDT varies among patients. 
Research on the impact of obesity on CDT outcomes 
in BCRL cases is quite scarce.[3,9,20,21] These studies 
have concentrated on how obesity impacts only 
the volume reduction in the affected extremities. 
However, none have evaluated the inf luence of 
obesity on functional impairment and QoL following 
CDT. This investigation sought to analyze the impact 
of CDT in obese and nonobese patients with BCRL 
regarding the volume reduction, functional status, 
and QoL and investigate the effect of obesity on 
recovery.

PATIENTS AND METHODS

The study retrospectively gathered data from 
individuals diagnosed with unilateral BCRL 
who received CDT within the past 12 months at 
the Hacettepe University Faculty of Medicine, 
Department of Physical Medicine and Rehabilitation 
between January 2018 and March 2020. Patient 
records were examined to collect information on 
various demographic and clinical characteristics, 
such as age, BMI, educational background, 

marital situation, job, exercise routine, smoking 
habits, dominant hand, and location of the lesions. 
Information regarding breast cancer therapies, 
surgical methods, histopathological evaluations, 
stage of cancer, and adjuvant treatments, such as 
radiation, chemotherapy, or hormone therapy, was 
also recorded from the data. In our lymphedema 
unit, limb volume was routinely computed based on a 
simplified truncated cone formula, which depended 
on circumferential measurements of the limbs by 
4-cm intervals. The presence and clinical diagnosis of 
lymphedema were routinely conducted by evaluating 
the volume difference between limbs and BCRL 
defined as an interlimb volume difference exceeding 
10% or demonstrating an excess volume of more 
than 200 mL. We routinely used the International 
Society of Lymphology criteria to determine the 
stage of lymphedema and record the stages of the 
patients.[2] Within grades 1 to 3, the level of severity 
was determined by the differences in volume, 
categorized as mild (less than a 20% increase), 
moderate (a 20 to 40% increase), or severe (more 
than a 40% increase). The features of lymphedema 
encompassing its duration and the initial location 
on the limb (whether proximal or distal), which were 
all routinely recorded in patient files, were included 
in the data analysis. Written informed consent was 
obtained from all participants. The study protocol 
was approved by the Hacettepe University Non-
Interventional Clinical Research Ethics Committee 
(date: 05.11.2014, no: GO-14-554). The study was 
conducted in accordance with the principles of the 
Declaration of Helsinki.

The classification of BMI was divided into three 
ranges: normal (18.5 to 24.9 kg/m2), overweight 
(25 to 29.9 kg/m2), and obese, which encompassed 
both obese and morbidly obese individuals 
(30 kg/m2 or higher). Patients were categorized 
into two groups: Group 1 was normal/overweight, 
and Group 2 was obese/morbid obese. Due to the 
small number of participants with normal weight 
and morbid obesity, the effect of obesity severity 
on volume reduction and other treatment outcomes 
was evaluated by grouping participants as either 
normal/overweight or obese/morbidly obese. All 
data were obtained from patients participating in 
the combined phase 1 CDT. This phase included 
a comprehensive program comprising skin care, 
manual lymphatic drainage, multilayer bandaging, 
and supervised exercises, conducted five times each 
week for three weeks, amounting to 15 sessions 
in total. Excess limb volumes were assessed using 
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serial circumference measurements obtained at the 
baseline and the conclusion of the third week. 
The enhancement in functionality and QoL scores, 
assessed through the Quick Disabilities of the Arm, 

Shoulder, and Hand (Q-DASH) and the Lymphedema 
Quality of Life Questionnaire (LYMQOL)-
Arm questionnaires, was compared across the 
groups based on routine documentation in the 

TABLE 1
 The demographic and clinical variables of the patients (n=81)

n % Mean±SD Median
Age (year) 53.6±10.4
Body mass index (kg/m2) 30.32±4.63
Education 

Illiterate 
Primary school
High school 
University

1
40
20
20

1.2
49.4
24.7
24.7

Marital status
Married
Single
Widow

68
8
5

84
9.9
6.1

Occupation
Housewife
Officer
Retired

47
12
22

58
14.8
27.2

Exercise habit
Yes
No

23 
58

28.4
71.6

Smoke
Yes
No

9
72

11.1
88.9

Type of surgery
Radical mastectomy
Modified radical mastectomy
Lumpectomy

1
68 
12

1.2
83.9
14.8

Breast cancer stage
1
2
3
4

9 
42 
22 
1

11.1
51.9
27.2
1.2

Histopathologic diagnosis
Infiltrative ductal
Infiltrative lobular
Others

58
7
16

71.6
8.6
19.8

Adjunctive therapies
Chemotherapy 
Radiation therapy
Hormonal therapy

71
57
57

87.7
70.4
70.4

Duration of lymphedema (month) 31.84±40.98 12
Dominant side involvement 43 53.1
Initial site of lymphedema 

Proximal
Distal

29
52

35.8
64.2

Stemmer sign
Positive
Negative

51
30

63
37

Stage of lymphedema
1
2

28
53

34.6
65.4

SD: Standard deviation.
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TABLE 2
The outcome measures before and after the phase 1 CDT and the difference of the groups in regard to 

the improvements in outcome measures
Before therapy After therapy

Mean±SD Mean±SD p

Volumes (cm³) 
Group 1
Group 2

3066±669.8
3276±683.9

2759±537.7
2979±609.6

<0.001a

<0.001a

Excess volume (%) 
Group 1
Group 2

31.48±14.36
28.98±12.77

18.66±10.11
18.07±8.13

<0.001a

<0.001a

Q-DASH
Group 1
Group 2

40.34±18.24
44.54±22.15

34.32±18.64
37.34±20.62

0.043a

0.008a

LYMQOL-Arm

Function
Group 1
Group 2

Appearance
Group 1
Group 2

Symptom 
Group 1
Group 2

Group 2 emotion 
Group 1
Group 2

Overall
Group 1
Group 2

1.88±0.62
2.30±0.71

2.47±0.73
2.69±0.97

2.11±0.58
2.30±0.87

1.89±0.70
1.97±0.74

6.50±1.62
5.25±2.07

1.53±0.67
1.66±0.64

1.75±0.73
1.78±0.74

1.56±0.53
1.81±0.68

1.47±0.53
1.63±0.54

7.92±1.24
7.65±1.35

0.002a

<0.001a

<0.001a

<0.001a

0.001a

0.001a

0.008a

0.037a

<0.001a

<0.001a

Improvement detected in volumes (cm³)
Group 1
Group 2

307±237
297±185

0.865b

Improvement detected in excess volumes (%)
Group 1
Group 2

12.82±7.62
10.91±7.32

0.337b

Improvement detected in Q-DASH
Group 1
Group 2

-6.02±22.29
-7.2±20.49

0.664b

Improvement detected in LYMQOL-arm function
Group 1
Group 2

-0.35±0.16
-0.64±0.16

0.025b

Improvement detected in LYMQOL-arm appearance
Group 1
Group 2

-0.72±0.19
-0.91±0.13

0.032b

Improvement detected in LYMQOL-arm symptom
Group 1
Group 2

-0.55±0.15
-0.49±0.21

0.650b

Improvement detected in LYMQOL-arm emotion
Group 1
Group 2

-0.42±0.18
-0.34±0.53

0.055b

Improvement detected in LYMQOL-arm overall
Group 1
Group 2

1.42±0.22
2.4±0.58

0.732b

CDT: Complex-decongestive therapy; SD: Standard deviation; Q-DASH: Quick Disabilities of the Arm, Shoulder and Hand; LYMQOL: Arm 
Lymphedema QoL-Questionnaire-Arm; a: paired sample t-test; b: independent samples t-test.
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files.[22,23] The Turkish LYMQOL-Arm questionnaire 
demonstrated good internal consistency and 
reliability, with Cronbach’s alpha values between 
0.88 and 0.90 and a test-retest intraclass correlation 
coefficient ranging from 0.45 to 0.71.[23]

Statistical analysis

Statistical analysis was conducted using 
IBM SPSS version 22.0 software (IBM Corp., 
Armonk, NY, USA). Continuous variables were 
represented using the mean ± standard deviation 
(SD) or median, whereas categorical variables were 
presented in frequency and percentage. A normal 
distribution was analyzed with the utilization of the 
Kolmogorov-Smirnov test. Repeated measurements 
of outcome variables were analyzed using paired 
sample t-test. The detected improvements were 
compared with the independent samples t-test. 
The relationship between variables was assessed 
using Pearson’s correlation. A p-value <0.05 was 
considered statistically significant.

RESULTS

The study encompassed 81 female participants 
(mean age: 53.6±10.4 years; range, 28 to 87 years), 
with 36 in Group 1 and 45 in Group 2. Table 1 displays 
the patient’s demographic and clinical features. 
The lymphedema duration was detected to be 
approximately 12 months. A total of 28 individuals 
were in Stage 1, while 53 patients were in Stage 2. 
Table 1 also illustrates the patients’ lymphedema 
features. The mean age, median lymphedema 
duration, and distribution of participants according 
to lymphedema stage revealed no statistically 
significant differences among the groups. Table 2 
compares the outcome data collected before the CDT 
was implemented with the results observed afterward. 
We observed a substantial decrease in volumes 
(3183±681.6 cm3 vs. 2912±599.9 cm3, p<0.001) and 
excess volume (30.1±13.5% vs. 19.31±9.42% p<0.001) 
in all patients after the CDT. Furthermore, all 
patients showed improvement in functional scores 
and all subscores of LYMQOL-Arm questionnaires 
following CDT. Both groups demonstrated notable 
enhancement following CDT in several key areas, 
including limb volumes (Group 1, 3066±669 cm3 
vs. 2759±537 cm3; Group 2, 3276±683 cm³ vs. 
2979±609 cm³; p<0.001), functional assessments 
(Group 1, 40.34 vs. 34.32; Group 2, 44.54 vs. 37.34; 
p<0.05) and LYMQOL-Arm questionnaire subscores 
(overall QoL; Group 1, 6.5±1.6 vs. 7.9±1.2; Group 2, 
5.3±2.1 vs. 7.7±1.3; p<0.001). The improvement in 

both categories was comparable to excess volumes 
and functional status; however, the functional 
and appearance subscores of LYMQOL-Arm were 
statistically better in Group 1 than in Group 2, 
indicating that obesity negatively affected QoL 
(Table 2).

A substantial negative correlation was 
identified between the enhancement of function 
and appearance subscores of LYMQOL-Arm and 
BMI (p=0.005, r=–0.486 and p=0.042, r=–0.361; 
Table 3). These results demonstrated that obesity had 
a detrimental effect on QoL, independent of volume 
reduction and disability.

DISCUSSION

Lymphedema, characterized by abnormal 
gathering of f luid high in protein content in the 
interstitial areas, is a complication following 
breast cancer treatment. It may cause physical 
and psychological morbidity and impair QoL.[1-12] 
The gold standard treatment of lymphedema is 
CDT, with robust scientific evidence.[1-5,12,18,19,24-26] 
A meta-analysis conducted by Shamoun and 
Ahmad[24] concluded that patients should have CDT 
to enhance their upper extremity function, QoL, and 
reduce pain and edema volume. In a review, Donahue 
et al.[25] indicated that evidence supporting the 
efficacy of CDT varied. Another systematic review 
emphasized the improvement of QoL subscales with 
CDT in BCRL patients.[26]

In our study, we observed substantial 
enhancements in extremity volumes, functional 
scores, and QoL subscores after CDT within 
both patient groups. While the enhancements in 
volume reduction and functional status showed 
no significant difference for obese and nonobese 
patients, the LYMQOL-Arm scores related to 
functionality and appearance were statistically 
lower in obese individuals. This indicates that 
obesity negatively impacts CDT outcomes. 
Additionally, our analysis revealed a notable inverse 
relationship between BMI and the improvement 
of the LYMQOL-Arm function and appearance 
subscores, underscoring the negative implications of 
obesity on CDT concerning QoL issues.

Previous studies have established a connection 
between obesity and an increase in the risk of 
BCRL.[1,6-15,17] Body mass index, at the moment of 
being diagnosed with breast cancer, appears to 
be a more important risk element for the onset of 
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lymphedema compared to weight gain occurring 
after therapy.[11,13] Patients with obesity might 
have limited lymphatic capacity prior to receiving 
treatment for breast cancer, and this could result 
in CDT not being as effective as in nonobese 
patients. Chronic interstitial f luid accumulation 
results in fibrosis, persistent inf lammation, and 
adipose tissue deposition, reducing the potential 
for response to therapies.[6] The prediction of 

improvement after CDT is difficult due to unknown 
affecting factors. In a retrospective study involving 
107 patients with BCRL, Liao et al.[3] noted that the 
severity of lymphedema at baseline was the most 
crucial predictor of the effectiveness of CDT. Duyur 
Cakit et al.[9] carried out a prospective clinical 
trial comparing CDT’s long-term effectiveness in 
obese and nonobese patients with BCRL. They 
found that while CDT effectively reduced volume 

TABLE 3 
The correlation coefficients between demographic variables and the improvements in outcome measures

Improvement 
detected in  

volumes

Improvement 
detected in 

excess volumes

Improvement 
detected in 

LYMQOL-Arm 
function

Improvement 
detected in 

LYMQOL-Arm 
appearance

Age

r NS NS NS NS

p NS NS NS NS

Body mass index

r NS NS –0.486 –0.361

p NS NS 0.005 0.042

Stage of lymphedema

r NS 0.303 NS NS

p NS 0.006 NS NS

Duration of lymphedema

r NS NS NS NS

p NS NS NS NS

Improvement detected in Q-DASH

r NS NS NS NS

p NS NS NS NS

Improvement detected in LYMQOL-Arm function

r –0.387 NS - 0.398

p 0.029 NS - 0.024

Improvement detected in LYMQOL-Arm appearance

r NS NS 0.398 -

p NS NS 0.024 -

Improvement detected in LYMQOL-Arm symptom

r NS NS NS NS

p NS NS NS NS

Improvement detected in LYMQOL-Arm emotion

r NS NS NS NS

p NS NS NS NS

Improvement detected in LYMQOL-Arm overall

r NS NS NS NS

p NS NS NS NS
LYMQOL-Arm:Lymphedema QoL-Questionnaire-Arm; Q-DASH: Quick Disabilities of the Arm, Shoulder and Hand; NS: Not statistically significant (p>0.05).
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in both groups, its efficacy was lower in obese 
patients. After one year, the extremity volumes 
in the obese group returned to their initial levels, 
whereas the nonobese group maintained their 
volume reduction. Eyigör et al.[20] reported a notable 
negative association between the posttreatment arm 
volume affected by lymphedema and the weight gain 
observed after the surgical procedure. According to 
Vignes et al.,[21] two factors that predict an absolute 
reduction of lymphedema volume following CDT 
were lymphedema duration and BMI. None of 
these previous studies considered the effect of 
obesity beyond extremity volume as an outcome 
measure. We investigated the effects of obesity not 
only on volume reduction but also on functional 
disability and QoL. In our study both obese and 
nonobese patients had comparable improvement 
in volume and functional disability. However, 
the scores in the appearance and functional 
subgroups of the specific QoL instrument were 
lower in nonobese patients with BCRL, indicating 
a better QoL compared to obese patients. It is 
important to emphasize that obesity negatively 
impacts QoL, regardless of volume reduction and 
functional improvement. The findings highlight 
the significant impact of obesity, which may be 
greater than previously thought.

This study’s limitations include its retrospective 
design and the short-term evaluation of outcome 
measures. Additionally, we were unable to assess 
patients’ weight changes at the time of cancer 
diagnosis and during the treatment process, 
which may be another limitation. However, the 
relatively large study group, the homogeneity of the 
included patients (Stage 1 and 2), and the detailed 
demographic and clinical features, along with 
specific functional and QoL assessments routinely 
recorded in patient files, add value to this study 
and contribute to the literature on QoL issues in 
obese BCRL patients. We included the total scores 
of the subgroups in the LYMQOL-Arm dataset. 
Consequently, we could not calculate the internal 
consistency of the LYMQOL-Arm for each new 
sample.

In conclusion, the impact of CDT on volume 
reduction and functional improvement was 
comparable between obese and nonobese patients 
with BCRL. However, obesity may negatively 
impact CDT outcomes concerning QoL issues. We 
recommend that healthcare providers be conscious 
of this condition and emphasize the importance 

of weight control education to improve the QoL in 
managing BCRL.

Data Sharing Statement: The data that support the 
findings of this study are available from the corresponding 
author upon reasonable request.

Author Contributions: Concept, design, analysis and/or 
interpretation, literature review, critical review: A.Y., P.B.; 
Supervision: P.B.; Data collection and/or processing, 
materials, manuscript writing: A.Y., P.B., F.K.

Conflict of Interest: The authors declared no conf licts 
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. Tandra P, Kallam A, Krishnamurthy J. Identification and 

management of lymphedema in patients with breast cancer. 
J Oncol Pract 2019;15:255-62. doi: 10.1200/JOP.18.00141. 

2. Zuther JE, Norton S. Pathology. In: Zuther JE, Norton S, 
editors. Lymphedema management: The comprehensive 
guide for practitioners. 3rd ed. Sttuttgard: Thieme Verlag; 
2013. p. 45-126.

3. Liao SF, Li SH, Huang HY, Chen ST, Kuo SJ, Chen DR, et 
al. The efficacy of Complex Decongestive Physiotherapy 
(CDP) and predictive factors of lymphedema severity 
and response to CDP in Breast Cancer-Related 
Lymphedema (BCRL). Breast 2013;22:703-6. doi: 10.1016/j.
breast.2012.12.018.

4. Michelotti A, Invernizzi M, Lopez G, Lorenzini D, Nesa 
F, De Sire A, et al. Tackling the diversity of breast cancer 
related lymphedema: Perspectives on diagnosis, risk 
assessment, and clinical management. Breast 2019;44:15-23. 
doi: 10.1016/j.breast.2018.12.009. 

5. Anbari AB, Wanchai A, Armer JM. Breast cancer-related 
lymphedema and quality of life: A qualitative analysis over 
years of survivorship. Chronic Illn 2021;17:257-68. doi: 
10.1177/1742395319872796. 

6. Mehrara BJ, Greene AK. Lymphedema and obesity: Is there 
a link? Plast Reconstr Surg 2014;134:154e-60. doi: 10.1097/
PRS.0000000000000268. 

7. Ugur S, Arıcı C, Yaprak M, Mescı A, Arıcı GA, Dolay K, 
et al. Risk factors of breast cancer-related lymphedema. 
Lymphat Res Biol 2013;11:72-5. doi: 10.1089/lrb.2013.0004. 

8. Helyer LK, Varnic M, Le LW, Leong W, McCready D. 
Obesity is a risk factor for developing postoperative 
lymphedema in breast cancer patients. Breast J 2010;16:48-
54. doi: 10.1111/j.1524-4741.2009.00855.x. 

9. Duyur Cakıt B, Pervane Vural S, Ayhan FF. Complex 
decongestive therapy in breast cancer-related lymphedema: 
Does obesity affect the outcome negatively? Lymphat Res 
Biol 2019;17:45-50. doi: 10.1089/lrb.2017.0086. 

10. DiSipio T, Rye S, Newman B, Hayes S. Incidence of unilateral 
arm lymphoedema after breast cancer: A systematic review 
and meta-analysis. Lancet Oncol 2013;14:500-15. doi: 
10.1016/S1470-2045(13)70076-7. 



55The impact of obesity on CDT outcomes

11. Roberts SA, Gillespie TC, Shui AM, Brunelle CL, Daniell 
KM, Locascio JJ, et al. Weight loss does not decrease 
risk of breast cancer-related arm lymphedema. Cancer 
2021;127:3939-45. doi: 10.1002/cncr.33819. 

12. He L, Qu H, Wu Q, Song Y. Lymphedema in survivors of 
breast cancer. Oncol Lett 2020;19:2085-96. doi: 10.3892/
ol.2020.11307. 

13. Boyages J, Cave AE, Naidoo D, Ee CCL. Weight gain and 
lymphedema after breast cancer treatment: Avoiding the 
catch-22? Lymphat Res Biol 2022;20:409-16. doi: 10.1089/
lrb.2020.0048. 

14. McLaughlin SA, Wright MJ, Morris KT, Giron 
GL, Sampson MR, Brockway JP, et al. Prevalence of 
lymphedema in women with breast cancer 5 years after 
sentinel lymph node biopsy or axillary dissection: 
Objective measurements. J Clin Oncol 2008;26:5213-9. 
doi: 10.1200/JCO.2008.16.3725. 

15. Ridner SH, Dietrich MS, Stewart BR, Armer JM. Body mass 
index and breast cancer treatment-related lymphedema. 
Support Care Cancer 2011;19:853-7. doi: 10.1007/s00520-
011-1089-9. 

16. Arngrim N, Simonsen L, Holst JJ, Bülow J. Reduced 
adipose tissue lymphatic drainage of macromolecules in 
obese subjects: A possible link between obesity and local 
tissue inflammation? Int J Obes (Lond) 2013;37:748-50. doi: 
10.1038/ijo.2012.98.

17. Greene AK, Zurakowski D, Goss JA. Body mass index 
and lymphedema morbidity: Comparison of obese versus 
normal-weight patients. Plast Reconstr Surg 2020;146:402-7. 
doi: 10.1097/PRS.0000000000007021. 

18. Lasinski BB, McKillip Thrift K, Squire D, Austin MK, Smith 
KM, Wanchai A, et al. A systematic review of the evidence 
for complete decongestive therapy in the treatment of 
lymphedema from 2004 to 2011. PMR 2012;4:580-601. doi: 
10.1016/j.pmrj.2012.05.003. 

19. Torgbenu E, Luckett T, Buhagiar MA, Phillips JL. Guidelines 
relevant to diagnosis, assessment, and management of 
lymphedema: A systematic review. Adv Wound Care (New 
Rochelle) 2023;12:15-27. doi: 10.1089/wound.2021.0149. 

20. Eyigör S, Cinar E, Caramat I, Unlu BK. Factors influencing 
response to lymphedema treatment in patients with 
breast cancer-related lymphedema. Support Care Cancer 
2015;23:2705-10. doi: 10.1007/s00520-015-2633-9. 

21. Vignes S, Porcher R, Champagne A, Dupuy A. Predictive 
factors of response to intensive decongestive physiotherapy 
in upper limb lymphedema after breast cancer treatment: 
A cohort study. Breast Cancer Res Treat 2006;98:1-6. doi: 
10.1007/s10549-005-9021-y. 

22. Koldas Dogan S, Ay S, Evcik D, Baser O. Adaptation of 
Turkish version of the questionnaire Quick Disability of the 
Arm, Shoulder, and Hand (Quick DASH) in patients with 
carpal tunnel syndrome. Clin Rheumatol 2011;30:185-91. 
doi: 10.1007/s10067-010-1470-y.

23. Borman P, Yaman A, Denizli M, Karahan S, Özdemir O. 
The reliability and validity of lymphedema quality of life 
questionnaire-arm in Turkish patients with upper limb 
lymphedema related with breast cancer. Turk J Phys Med 
Rehabil 2018;64:205-12. doi: 10.5606/tftrd.2018.2843.

24. Shamoun S, Ahmad M. Complete decongestive therapy 
effect on breast cancer related to lymphedema: A systemic 
review and meta-analysis of randomized controlled trials. 
Asian Pac J Cancer Prev 2023;24:2225-38. doi: 10.31557/
APJCP.2023.24.7.2225. 

25. Donahue PMC, MacKenzie A, Filipovic A, Koelmeyer L. 
Advances in the prevention and treatment of breast cancer-
related lymphedema. Breast Cancer Res Treat 2023;200:1-
14. doi: 10.1007/s10549-023-06947-7. 

26. Fish ML, Grover R, Schwarz GS. Quality-of-life outcomes 
in surgical vs nonsurgical treatment of breast cancer-
related lymphedema: A systematic review. JAMA Surg 
2020;155:513-9. doi: 10.1001/jamasurg.2020.0230.


