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Abstract: Breast cancer related lymphedema is the most common side 
effect that occurs after the treatment. There are four stages of evolution of 
the lymphedema and the most frequent treatment used is complete 
decongestive therapy (CDT). The aim of this study is to analyse the 
effectiveness of CDT in the treatment of breast cancer related lymphedema. 
After the final assessment, the data were processed statistically and we 
found that the evaluated circumferences decreased, which demonstrated the 
effectiveness of the CDT.  
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1. Introduction 
 

The treatment applied for breast cancer 
consists of surgery and adjuvant 
treatment (chemotherapy and local 
radiation). Although the adjuvant 
treatment is designed to minimize the risk 
of cancer recurrence and reduce 
mortality, it has negative effects on the 
human body such as: cardiotoxicity, 
pneumonia, pain, lymphedema, decreased 
mobility of the shoulder, 
myelosuppression, peripheral neuropathy, 
infertility, weight gain, anxiety, 
depression, fatigue [1].   

The most common side effect is 
lymphedema, which is classified into 3 
forms: mild, moderate and severe [9]. 
Lymphedema is characterized by an 
accumulation of lymph liquid, resulting from 

the removal of the lymph nodes during 
mastectomy [8]. We can act on 
lymphedema through all specific and non-
specific physical therapy means, including 
hydrotherapy. 

Tretbar [13] differentiate 4 lymphedema 
development stages: stage 0 (it’s 
reversible, it occurs after physical activity 
and decreases after rest), stage 1 
(lymphedema doesn’t disappear after rest, 
but can be reduced with proper 
treatment), stage 2 (lymphedema persists 
after treatment because the tissue 
fibroses) and stage 3 (also known as 
elephantiasis, it is an irreversible form).  

According to Hayes et al. [5] breast 
cancer related lymphedema is an issue of 
public concern that has detrimental 
effects on quality of life. It needs special 
consideration and systematic surveillance 
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for an early diagnosis. The authors 
concluded through a study that 33% of 
patients developed lymphedema 6 
months after surgery. The clinical signs 
used to identify lymphedema are the 
pitting sign and the Stemmer sign [3].  

The perimeter test is the most popular 
technique for determining lymphedema, 
but there are also some paraclinical 
investigations used: MRI, perometry, 
bioelectrical impedance, 
lymphoscintigraphy [10,11].  

Performing low-intensity exercises, 
manual lymph drainage and using the 
compression sleeves during and after the 
adjuvant treatment can prevent the 
appearance of lymphedema and decrease 
the upper limb volume [4].  

The most popular and successful 
treatment for managing lymphedema is 
complete decongestive therapy (CDT) 
[2,6]. It includes low-intensity physical 
activity, manual lymph drainage and 
multi-layered compression bandages. 
Early CDT treatment has beneficial long-
term outcomes [7].  

Lymphedema management requires 
manual lymph draining. The techniques 
applied include: fixed circular movements 
(figure 1), pumping technique (figure 2), 
pressures applied with the palmar face of 
the hands placed in a bracelet position 
(figure 3). 

 

 Fig.1. Stationary circular movements 
 

 
 
 
 
 
 
 
 
 

Fig.2. Pumping technique 
 
 
 
 
 
 
 
 
 
 
Fig.3. Pressures applied with the palmar 
face of the hands placed in a bracelet 

position 
 
Lymphedema self-management is a very 

important factor in the prophylaxis and 
treatment [12]. Thus, we consider that the 
patient should be taught different 
techniques of lymphedema self-
management, such as: massage, exercises, 
dry brushing, hydration, diet.  

This study aims to evaluate CDT’s 
efficacy in treating breast cancer related 
lymphedema, in order to lessen its 
volume. 

 
2. Material and Methods 

 
10 subjects between the ages of 33 and 

55 years old made up our sample. All the 
subjects underwent radical mastectomy, 
chemotherapy and local radiation therapy.  

We evaluated the circumferences at the 
following points: metacarpophalangeal 
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joints, distal radio-ulnar junction, 10 cm 
distal of the lateral epicondyle, 5 cm 
proximal to the elbow joint and 10 cm 
proximal to the lateral epicondyle. The 
assessment was performed on both upper 
limbs, before and after applying the CDT, 
in order to obtain comparable 
measurements.  

CDT includes manual lymph drainage, 
multi-layered compression bandage and 
low-intensity exercises. It has been 
applied for 10 straight days, then twice a 
week for 2 months. 

In order to effectively treat lymphedema 
caused due to breast cancer, manual 
lymph drainage is crucial. The techniques 
considered are: 
 Make stationary circular motions 

with the fingers on the limbs and 
the ganglion station; 

 Light upward pressures are used 
with the palmar faces of the fingers 
as part of the pumping technique; 

 Thumb and index fingers pressures 
applied while holding a bracelet 
position; pressure is applied is 

upward in a distal to proximal 
manner.  

The aim of multi-layered compression 
bandage is to maintain the effects 
obtained after performing the manual 
lymph drainage. 

Low-intensity exercises are performed 
after the manual lymph drainage and their 
role is to activate the upper limb muscles.  

 
3. Results 

 
Measuring the metacarpophalangeal 

joint revealed that the average value 
decreased by 1 cm from the first 
assessment, which was 18.7 cm, to 17.7 
cm at the final evaluation. From 19 to 
17.8, the median value decreased. The 
averages of the two evaluations differed 
statistically significantly distinct, according 
to the bilateral t-test; the t value was 5.74 
and the p value was less than 0.000 <0.05. 
The impact size value of 0.66 confirmed 
the therapeutic protocol's effectiveness 
(table 1). 

 
Statistic indicators – perimetry of the metacarpophalangeal joint        Table 1 

Assessment Mean Median Standard 
deviation Amplitude Variaton 

Coefficient 
T test (t 
value) 

P 
value 

Effect 
size 

Initial 18.7 19 0.97 3 5% 
5.74 <0.000 0.66 

Final 17.7 17.8 1.01 3 5% 
         

The average value was reduced by 1.7 
cm at the distal radioulnar joint, from 18.8 
cm in the first evaluation to 17.1 cm in the 
last evaluation. When compared to the 
average measurement taken in the other 
limb, which is 16.7 cm, this number is 
lower by 0.4. The variance coefficient 
dropped from 8% to 6%, a 2% decrease. 
Additionally, the standard deviation fell  

 

from 1.43 to 1.05. The t test 
demonstrates a statistically significant 
difference between the averages of the 
two scores, with p=0.006<0.05 and the t 
value is 3.18.  The size of the effect (0.66) 
as indicated in table 2, is closely 
proportional to the advancement made 
after implementing the treatment 
procedure.  

The average value for measurements 
taken 10 cm away from the laterally 
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epicondyle dropped by 2.9 cm, from 26.1 
cm during the first assessment to 23.2 cm 
during the final assessment. The average 
at the final evaluation was 1.5 cm higher 
than the average value for measurements 
taken in the other limb (unoperated), 
which is 21.7 cm. The amplitude 
decreased from 6.5 to 5.5. The variation 
coefficient remained constant at 8%. 
According to the findings of the bilateral t-
test, with a p value of 0.003 and a t value 
of 6.64, the averages of the two 
evaluations were statistically significantly 
different. The therapy schedule is 
effective, as evidenced by the effect size’s 
value of 0.97 (table 3). 

       From 32.1 cm at the initial assessment 
to 29.2 cm at the final assessment, we 
noticed a drop in the average of 2.9 cm 
when the measures were taken 5 cm near 
the lateral epicondyle. The average of the 
results from the final evaluation is 1.1 cm 
greater than the average of the values 
obtained from the measurements made in 
the opposite limb, which is 28.1 cm. The 

amplitude reduced by 2.2 while the 
median shrank by 3.5. From 2.39 to 2.38, 
the standard deviation fell. A statistically 
significant difference is revealed using the 
t test. p = 0.0002<0.05 for the difference 
between the two evaluation averages for t 
= 4.92. Table 4’s data illustrates how the 
size of the effects (0.73) is related to the 
progress made after adhering to the 
therapy plan. 
 The arm's circumference, measured at a 
point 10 cm from the lateral epicondyle, 
decreased on average by 2 cm from 34 to 
32 at the time of the final assessment. The 
final evaluation's average is 0.4 cm greater 
than the 31.6 cm average of the data 
measured in the other leg. From 3.60 to 
4.13, the standard deviation increased. 
The variance coefficient increased by 2% 
while the median dropped from 32 to 
31.8. According to results of the bilateral t 
test, with a p value of 0.001<0.05 and a t 
value of 4.07, the averages of the two 
evaluations were statistically significantly 
distinct (table 5).   

 
Statistic indicators – perimetry measured at the distal radio-ulnar joint  Table 2 

Assessment Mean Median Standard 
deviation Amplitude Variaton 

Coefficient 

T test 
(t 

value) 

P 
value 

Effect 
size 

Initial 18.8 18.5 1.43 4.5 8% 3.18 0.006 0.66 
Final 17.1 17 1.05 4 6% 

 
Table 3 

Statistic indicators – perimetry measured 10 cm distal to the lateral epicondyle 

Assessment Mean Median Standard 
deviation Amplitude Variaton 

Coefficient 

T test 
(t 

value) 

P 
value 

Effect 
size 

Initial 26.1 26.3 1.98 6.5 8% 6.64 0.003 0.97 
Final 23.2 23 1.76 5.5 8% 
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Table 4 
Statistic indicators – perimetry measured 5 cm proximal to the lateral epicondyle  

Assessment Mean Median Standard 
deviation Amplitude Variaton 

Coefficient 

T test 
(t 

value) 

P 
value 

Effect 
size 

Initial 32.1 32.5 2.39 9.2 7% 4.92 0.002 0.73 
Final 29.2 29 2.38 7 8% 

 

Table 5 
Statistic indicators – perimetry measured 10 cm proximal to the lateral epicondyle  

Assessment Mean Median Standard 
deviation Amplitude Variaton 

Coefficient 

T test 
(t 

value) 

P 
value 

Effect 
size 

Initial 34 32 3.60 13 11% 4.07 0.001 0.34 
Final 32 31.8 4.13 14.5 13% 
         
4. Conclusions 
 
 Since treating lymphedema treatment is 
of the utmost priority, we think it’s crucial 
to start using manual lymph drainage as 
soon as possible following surgery since it 
helps to stimulate the removal of extra 
lymphatic fluid.  
 The lymphatic capillaries’ pumping 
mechanism is activated by engaging the 
upper limb muscles, which is something 
we advise doing in addition to light 
exercise.  
 We saw that the circumferences shrank 
after the assessment was carried out at 
the upper limb next to the surgical area. 
This fact shows how effective the CDT is, 
and statistically speaking, the results are 
significant because the significance level 
(p) was set as less than 0.05. 
 
Acknowledgements 

 
All authors made equal contributions to 

the study. 
 

 

References 
 
1. Benchiha, N. N., Chama, Z., Saddek, S., 

Matmour, D., Berrahal, C., Hachemi, 
B., et al.: Prognostic Factors, Survival 
and Benefit of Neoadjuvant 
Chemotherapy in Operable Breast 
Cancer in Women from Northwest 
Algeria. In: Egyptian Academic Journal 
of Biological Sciences. C, Physiology 
and Molecular Biology, Vol. 15,2023, 
p. 73-83, 

2. Buragadda, S., Alhusaini, A. A., Melam, 
G. R., Arora, N.: Effect of complete 
decongestive therapy and a home 
program for patients with post 
mastectomy lymphedema. In: Journal 
of physical therapy science, Vol. 27, 
2015, p. 2743-2748, https://doi.org 
/10.1186/s12905-016-0303-9 
DOI: 10.21608/eajbsc.2023.282289  

3. Greene, A. K., & Goss, J. A.: Diagnosis 
and staging of lymphedema. 
In: Seminars in plastic surgery, Vol. 32, 
2018, p. 12-16, DOI: 10.1055/s-0038-
1635117 
 



Bulletin of the Transilvania University of Braşov. Series IX • Vol. 16(65) No. 2 - 2023 
 
146 

4. Harris, S. R., Hugi, M. R., Olivotto, I. A., 
Levine, M.: Clinical Practice Guidelines 
for the Care and Treatment of Breast 
Cancer. Clinical practice guidelines for 
the care and treatment of breast 
cancer: 11. Lymphedema. In: Canadian 
Medical Association journal, Vol. 164, 
2001, p. 191–199. 

5. Hayes, S. C., Janda, M., Cornish, B., 
Battistutta, D., Newman, B.: 
Lymphedema after breast cancer: 
incidence, risk factors, and effect on 
upper body function. In: Journal of 
clinical oncology, Vol. 26, 2008,                       
p. 3536-3542. 

6. Janavlekar, M. G., Verma, C. V., 
Mistry, H. M.: Effect of Complete 
Decongestive Therapy on 
Lymphoedema, Sleep Quality and 
Quality of Life in Metastatic Breast 
Cancer Patient–A Case Study. In: 
Indian Journal of Palliative Care, Vol. 
28, 2022, p. 439-442, doi:10.25259/ 
IJPC_78_2022 

7. Keswani, S., Kalra, S., Kanupriya, H. K.: 
Utilizing Complete Decongestive 
Therapy and Pneumatic Compression 
on Patients with Breast Carcinoma for 
Treatment of Postoperative Arm 
Lymphedema. In: Journal of 
Physiotherapy & Occupational 
Therapy, Vol. 13, 2019, p.66-82. DOI: 
10.5958/0973-5674.2019.00013.3 

8. Letellier, M. E., Towers, A., Shimony, 
A., Tidhar, D.: Breast cancer-related 
lymphedema: a randomized controlled 
pilot and feasibility study. In: 
American journal of physical medicine 
& rehabilitation, vol. 93, 2014,                             
p. 751–761,  https://doi.org/ 
10.1097/PHM.0000000000000089 

9. Norman, S.A., Localio, A.R., Potashnik, 
SL., Simoes, H.A., Kallan, M.J., 
Demichele A., Solin, L.J.: Lymphedema 
in breast cancer survivors:  incidence, 
degree, time course, treatment, and 
symptoms. In: Journal of Clincal 
Oncology,vol. 27, 2009, p. 390-397, 
DOI: 10.1200/JCO.2008.17.9291 

10. O'Donnell Jr, T. F., Rasmussen, J. C., 
Sevick-Muraca, E. M.: New diagnostic 
modalities in the evaluation of 
lymphedema. In: Journal of Vascular 
Surgery: Venous and Lymphatic 
Disorders, Vol. 5, 2017, p. 261-273, 
https://doi.org/10.1016/j.jvsv.2016.10
.083 

11. O'Donnell Jr, T. F., Rasmussen, J. C., 
Sevick-Muraca, E. M.: New diagnostic 
modalities in the evaluation of 
lymphedema. In: Journal of Vascular 
Surgery: Venous and Lymphatic 
Disorders, Vol. 5, 2017, p. 261-273, 
https://doi.org/10.1016/j.jvsv.2016.10
.083 

12. Temur, K., Kapucu, S.: The 
effectiveness of lymphedema self-
management in the prevention of 
breast cancer-related lymphedema 
and quality of life: A randomized 
controlled trial. In: European Journal 
of Oncology Nursing, Vol. 40, 2019,                 
p. 22-35. https://doi.org/10.1016/ 
j.ejon.2019.02.006  

13. Tretbar, L., Morgan, C.L., Lee, B.B., 
Simonian, S.J., Blondeau, B.:  
Lymphedema Diagnosis and 
Treatment. In: Springer, 2008,                        
p.21-31. 

 

 

  
 

https://doi.org/%2010.1097/PHM.0000000000000089
https://doi.org/%2010.1097/PHM.0000000000000089
https://doi.org/10.1200/jco.2008.17.9291
https://doi.org/10.1016/j.jvsv.2016.10.083
https://doi.org/10.1016/j.jvsv.2016.10.083
https://doi.org/10.1016/j.jvsv.2016.10.083
https://doi.org/10.1016/j.jvsv.2016.10.083
https://doi.org/10.1016/%20j.ejon.2019.02.006
https://doi.org/10.1016/%20j.ejon.2019.02.006

