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Abstract 
 

Background: Lymphedema is a highly prevalent condition in women who have undergone treatment for breast cancer. Lymphedema 

negatively affects the quality of life. 

Objective: The aim of this study was to identify the clinical presentation of lymphedema associated factors in women treated for breast 

cancer. 

Methods:The study is an interventional prospective study. It was accomplished in the period from May 2013 to April 2014. Patients 

having breast cancer ipsilateral arm lymphedema were selected for the study. 

Results: A total of 34 patients were included in the study.73.5% of patients have a body mass index (BMI) of 25 or more at diagnosis. 

70.6% of the patients underwent axillary clearance. All the patients did not undergo breast reconstruction. 52.4% had <10 lymph nodes 

removed from their axillae. 47% received radiotherapy. All patients presented with arm swelling, additionally, 70.6 % presented with 

arm heaviness 26.5% presented with arm pain. Elevation was effective in 90.5% of the compliant patients, while exercise was effective 

in 84.2% of the compliant patients.  

Conclusion: Breast cancer- related lymphedema continues to be a significant problem following breast cancer therapy. Presence of co-

morbid conditions axillary radiation significantly increases the risk of lymphedema. A combination of axillary dissection axillary radia-

tion should be avoided whenever feasible to avoid lymphedema. 
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1. Introduction 

Breast cancer continues to be the most frequently occurring cancer 

in women (Ahmed, 2014). With the advent of multimodality 

treatment early detection methods, there is an overall improve-

ment in survival. With this transformation of the disease into a 

chronic condition the focus of attention is recently being directed 

towards late post treatment sequelae like lymphedema. 

Lymphedema in patients with breast cancer is caused by interrup-

tion of the axillary lymphatic channels by surgery /or radiation 

therapy (Monleon et al., 2014). Axillary dissection radiation ther-

apy has a synergistic effect on lymphedema risk which results in 

the accumulation of fluid in subcutaneous tissue in the arm, with 

decreased distensibility of tissue around the joints increased 

weight of the extremity. Lymphedema may present immediately 

or years after axillary dissection (Marcos et al., 2012). It has been 

reported as late as 30 years after treatment. Although the incidence 

is generally accepted at approximately 20%, reported rates vary 

greatly, ranging between 6 - 30% (van der Veen et al., 2004). 

Lymphedema is regarded as a progressive, disfiguring, disabling 

disorder that is difficult to treat; therefore it is essential to prevent 

or minimize this condition. The aim of this study is to determine 

patient- treatment-related risk factors of lymphedema in breast 

cancer patients. 

2. Patients and methods 

The study is an interventional prospective study. It was accom-

plished in the period from May 2013 to April 2014 at Khartoum 

oncology centre. Patients with breast cancer ipsilateral arm 

lymphedema were selected for the study. Arm circumference was 

measured in two points; one at the wrist the other at the elbow 

joints. Measurement was done using tape was done by the re-

searcher herself. Lymphedema was diagnosed if there was in-

crease by 2 cm or more at one point at least in excess of the af-

fected arm. If it was less than 2 cm, patient was excluded from the 

study. 

Patients were inquired about the treatment modalities received 

before, if any, whether they were effective. Arm elevation, exer-

cise, skin care instructions were discussed with the patient in de-

tails. Patients were advised regarding modulation of home activi-

ties tight finger rings bracelets avoidance. Arm elevation was 

achieved during sleep by putting the arm over a pillow during the 

day time by arm sling application. Application effects of crepe 

bandaging were discussed with all patients. 

Patients who were compliant to crepe bandage application were 

taught about it the first application was done by the researcher. 

The crepe bandage was used in addition to the exercise elevation. 

There were no restrictions regarding timing of application. 

After a period ranging from four to forty three days, the majority 

of patients were followed up regarding the subjective response. 

For patients who came for the follow up, new arm circumference 
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measurement were taken compared with the previous readings. If 

patient died or didn’t come back this was recorded. 

Data were entered into a Microsoft Excel spreadsheet the statisti-

cal analysis was conducted using SPSS (Version 17). Statistical 

analysis was carried out using descriptive analytical statistics. 

Simple frequencies cross tabulation were done. Chi square test 

was used for proportions. Stratification for the patient’s sex educa-

tional level was done when relevant. P value of less than 0.05 was 

considered statistically significant.  

The consent of the patients was obtained. A full explanation of the 

purposes nature of the study was conveyed to them. The potential 

participants were clearly assured that their participation in this 

study is voluntary any data obtained would be treated confidential-

ly for the purpose of the research only.Results 

A total of 34 patients were seen during the period May 2013 – 

April 2014. It was found that 38.2% of patients are 40-49 years 

old that only 14.7% of them are 60 years or above. 38.2% of pa-

tients (n=13) are living in rural areas while 61.8% of them (n=21) 

are living in urban areas. In our study 73.5% of patients (n=25) 

have body mass index 25 or more 26.5% of them (n= 9) have BMI 

< 25 (Tab. 1). 

It was found that 44.1% of patients (n=15) have no report regard-

ing their nodal status at diagnosis; 32.4% of patients (n=11) had 

N1 status at diagnosis 8. 8% had N2 or N3 at diagnosis. We found 

that 73.5% (n=25) underwent axillary clearance; the remaining 

either did not undergo axillary operation or the operation details 

were not reported. 11.8% of patients (no=4) did not undergo 

breast operation. 588% of patients (no=20) underwent modified 

radical mastectomy. 52.4 % of our patients (n=11) had <10 lymph 

nodes removed from their axillae. 76.2% of patients (n=16) had 

<10 affected lymph nodes after the axillary operation (Tab. 2 and 

3). 44.1% of patients (n=15) did not receive radiotherapy (RT) at 

all. 

All thirty four patients presented with limb swelling, in addition 

many patients presented with heaviness /or pain. Duration of 

symptoms is ranging from 0.8 to 5.0 years with a mean of 1.24 

years. Examination of patients revealed that 33 of them have stage 

II only one has stage III lymphedema. Wrist circumference elbow 

circumference was measured bilaterally for all patients. The in-

crease in the circumference of the affected limb was calculated in 

percentage; for the wrist the increase was ranging from 0%- 70% 

the mean was 12.03. For the elbow the increase was 2-78% the 

mean was 15.39. 85.3% of patients (n=29) were taught about ele-

vation before 79.4% of patients (n=27) were taught about exercise 

before. 21 out of the 29 patients were compliant to elevation.19 

patients out of the 21(90.4%) said that it is effective two said that 

it is not effective.  19 out of the 27 patients were compliant to 

exercise.16 patients out of the 19 (84.2%) said it is effective 3 said 

it is not effective. Only four out of the thirty four patients were 

told about bandaging before, all of them used it and all of them 

claimed that it is effective. Elevation was effective in 90.5% of the 

compliant patients, while exercise was effective in 84.2% of the 

compliant patients. It was found that 100% of the compliant pa-

tients for bandaging said that it is effective, whether they were 

instructed by the researcher or somebody else. All patients who 

responded to bandaging were followed up verbally regarding its 

subjective effect; they all claimed that it is effective in swelling 

reduction. 

Only four of the patients for whom crepe bandaging was applied 

were followed up objectively, because some patients died and 

some refused to come because they are living far away or because 

they feel well and no need to come back. The four patients were 

followed up within a period ranging from four to eighty nine days. 

All of them showed reduction in the circumference for both the 

elbow and the wrist. For the wrist the reduction percentage range 

was 1.8-31% and the mean was13.9. For the elbow the reduction 

percentage range was 2.6-42.9% and the mean was 17. 

 

 

 

 

Table 1:Showing the Body Mass Index of the Patients (N=34) 

 Frequency Percent 

<20 2 5.9 

20-24 7 20.6 
25-29 13 38.2 

>30 12 35.3 

Total 34 100.0 

 
Table 2:Showing Number of Removed Lymph Nodes (N=34) 

 Frequency Percent 

<10 11 52.4 

10-19 6 28.6 

20-29 3 14.3 
>30 1 4.8 

Total 21 100.0 

 
Table 3:Showing Number of Affected Lymph Nodes (N=34) 

 Frequency Percent 

0 8 38.1 
1-9 8 38.1 

10-19 2 9.5 

20 or more 3 14.3 

Total 21 100.0 

3. Discussion 

We found that 38.2% of patients are 40-49 years old that only 

14.7% of them are 60 years or above. This does not seem to be in 

accordance with the literature because it was found that 

lymphedema (LE) incidence increases with age. However, this 

might be affected by the age of patients with breast cancer in Su-

dan (A. A. M. Alawad, 2014). Sudanese patients with breast can-

cer are younger than other country's’ patients (A. Alawad, 

Alshiekh, & Alhaj, 2014).  In our study 73.5% of patients (no=25) 

have body mass index of 25 or more. This result is in accordance 

with the reported literature; it was found that there is strong rela-

tionship between increased BMI and lymphedema incidences 

(Soran et al., 2011). Increased body weight is a modifiable risk 

factor according to Cheville et al, primary prevention of 

lymphedema remains underemphasized. Identifying modifiable 

risk factors e.g. obesity will improve primary prevention care 

(Goffman, Laronga, Wilson, & Elkins, 2004). 

We found that 44.1% of patients (n=15) have no report regarding 

their nodal status at diagnosis; this displays how deficient are our 

records. 32.4% of patients (n=11) had N1 status at diagnosis8.8% 

had N2 or N3 at diagnosis. However this result is not conclusive 

due to the deficiency of the data. The recording of the stage at 

diagnosis was much more deficient was very difficult to analyze. 

70.6% of patients (n=24) underwent axillary clearance, this is in 

accordance with the literature (van der Veen et al., 2004).  

Axillary lymph node dissection is a known major risk factor for 

lymphedema (Campisi, 2002). However, according to the reports, 

no patient underwent axillary sampling, but the histopathology for 

some patients proved that they did not undergo proper axillary 

clearance as we will discuss later. 23.5% of patients (n=8) did not 

undergo axillary operation at all  for these it might be the tumor 

infiltration or the RT are the main risk factor for lymphedema. 

Upon studying the type of breast surgery, 58.8% of patients 

(n=20) underwent modified radical mastectomy while the others 

either did not undergo surgery (n=4) or underwent simple mastec-

tomy (n=4) or underwent wide local excision (n=5); one patient 

underwent breast surgery but lost her report. This may give us 

some idea about the higher incidence of lymphedema if the patient 

undergo modified radical mastectomy, although in one studythe 

type of breast operation was not found to be a significant risk fac-

tor for lymphedema. 

No breast reconstruction was done for all the thirty four patients. 

This is in accordance with the reported studies wherein breast 

reconstruction was found to be a protective factor against 

lymphedema (Lopez Penha et al., 2014). Four patients did not 

undergo any operation the lymphedema was caused most probably 

by the tumor infiltration in this situation. 
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Upon analysis of the number of extracted affected lymph nodes, 

we excluded the patients who didn’t undergo axillary operation 

(n=8) those who lost their histopathology report (n=5). 52.4% of 

the remaining patients (n=11) had <10 lymph nodes removed dur-

ing axillary operation. Only one patient had >30 lymph nodes 

removed from her axilla while 26.4% (n=9) had 10-29 lymph 

nodes removed from their axillae (Han et al., 2012). It was found 

in the previous studies that lymphedema incidence increases with 

the increased number of removed lymph nodes, but this does not 

seem to be the case in our study. 

The number of affected lymph nodes in our study was >10 only in 

23.8% of patients (n=5), this reflects that increased no of affected 

lymph nodes does not seem to increase the LE risk. Upon review-

ing the literature two studies were found, one Iranian study found 

that the increased number of affected lymph nodes is a significant 

lymphedema risk factor; another study found it not significant risk 

factor (Kosir et al., 2001; Vignes, Arrault, & Ebelin, 2006). We 

found that 38.2% of patients (no=13) were offered only supracla-

vicular RT. The remainder have lost their records, received supra-

clavicular (SC) posterior axillary (PA) RT or received PA radio-

therapy only. RT to the axilla is a well-known risk factor. In one 

study the SC radiotherapy specifically was a major risk factor. 

This seem to be the case in our study because 47% of patients 

(no=16) received SC radiotherapy, either alone or in addition to 

PA radiotherapy. 

44.1% of the patients (no=15) did not undergo RT at all, in these 

patients it might be the ALND or tumor infiltration the major LE 

risk factor. All patients presented with arm swelling. Additionally, 

70.6% of patients (n=24) presented with arm heaviness whereas 

26.5% (n=9) presented with arm pain. Patients were offered dif-

ferent treatment modalities like exercise, limb elevation  bandag-

ing, but some patients were not offered any treatment  they do not 

know where to find help. Custom made compression garments are 

not available in Sudansome medical supplies centers are modulat-

ing lower limb garments to be used for the upper limb. These 

garments are expensive, and this is another problem which faces 

lymphedema patients. Compression using crepe bandage, with 

thin layer of cotton beneath it is another treatment option. Some 

poor patients could not even afford the crepe bandage although it 

is much cheaper than the compression garment. Most of these 

problems are found even in the developed countries; in Australia a 

study was conducted and concluded that the general practitioner 

has an important role in detecting lymphedema, advising where 

treatment can be accessed which schemes might assist financially 

(Marcos et al., 2012). Another new Canadian study pointed to the 

fact that although the number of individuals coping with chronic 

edema/ lymphedema continues to increase, the disparity between 

diagnosis, treatment funding across Canada endures (Lu, Hong, 

Chou, & Hsiao, 2015). The reasons for this include a lack of pub-

lic awareness of the condition insufficient education knowledge 

among health care providers regarding aetiology management 

limited financial coverage to support appropriate methods materi-

als. 

Only one patient was referred to a physiotherapistand this reflects 

that lymphedema is neglected by most doctors. The remainder 

patients were taught by the general nurses or the oncologists. We 

have no specialized lymphedema physiotherapists or nurses. In an 

Australian studythe authors concluded that oncology nurses are 

ideally positioned to monitor women for early signs of swelling to 

advice women on the range of treatments available (Marcos et al., 

2012). This is in contrast to our general nurses working at the 

oncology clinics and even though, only a minority of them is giv-

ing advice to the LE patients. Upon analysis of the effect of eleva-

tionit was effective in 90.5% of the compliant patients, while ex-

ercise was effective in 84.2% of the compliant patients. All treat-

ment options were offered to patients after development of the LE. 

Elevation and exercise education can be started after operation for 

the patients at high risk for LE development or even preoperative-

ly. In a prospective study there was a lower incidence of arm mor-

bidity, including reduction in arm circumference after preoperative 

education and early physiotherapy.  It was found that 100% of the 

compliant patients for bandaging said that it is effective, whether 

they were instructed by the researcher or somebody else. This may 

reflect that bandaging is more effective than exercise and eleva-

tion, although in a previous studyit was stated that management of 

LE is extremely variable, currently there are no standard recom-

mendations. This lack of information results in inadequate or de-

layed management. The reduction in the arm circumferences was 

really appreciable although only four patients were followed up; 

that seems to be a quite small number but we can understand more 

that it is effective when we know that most of patients did not 

come back for the follow up because they felt better and no need 

to come back. Most of our compliant patients said bandaging is 

more effective than elevation or exercise alone. 

4. Conclusions 

Lymphedema following breast cancer treatment continues to be a 

significant long-term morbidity in the current era. Postoperative 

radiotherapy to axilla, presence of comorbid conditions are signif-

icant risk factors for lymphedema development. Since there is no 

ideal treatment available for established lymphedema future ef-

forts should be focused on optimizing treatment combinations, 

evolving minimally invasive methods like sentinel node biopsy for 

staging axilla. In most of our patients, bandaging is more effective 

than elevation or exercise alone. 
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