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ABSTRACT 

Aims and Objectives: To analyze the evidence available in the literature on the stages during which upper limb lym- 
phedema after mastectomy occurs. Background: Among the adverse effects of breast cancer treatment, lymphedema is 
the most prevalent. Design: Integrative literature review. Methods: The Latin American and Caribbean Literature on 
Health Sciences (Literatura Latino-Americana e do Caribe em Ciências da Saúde—LILACS), PubMed, and Cumulative 
Index to Nursing and Allied Health Literature (CINAHL) databases were used to select the pertinent studies. The iden- 
tification data for these studies were summarized, and their methodological features and results were extracted. Results: 
Regarding the time elapsed since surgery, the highest prevalence of lymphedema corresponded to the late postoperative 
period, and regarding its severity, mild lymphedema was the most prevalent form. The prevalence was also the highest 
among the women who were subjected to radical mastectomy and radiotherapy. Conclusions: Many women who are 
undergoing treatment for breast cancer use strategies for the prevention and control of lymphedema of the upper limb 
following mastectomy. Relevance to Clinical Practice: The findings of the present study might inform future studies 
aiming to assess strategies that can be started in the immediate and late postoperative stages to detect lymphedema early 
and prevent the increase of its prevalence during the late postoperative period after mastectomy. 
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1. Introduction 

Breast cancer is an important global public health prob- 
lem due to its high incidence and mortality. According to 
estimates by the World Health Organization (WHO) [1], 
1,050,000 new cases are recorded every year worldwide. 

The initial treatment is divided into primary, which is 
surgical and may be complemented with neoadjuvant 
chemotherapy, and adjuvant, which includes radiation 
and hormone therapy [2]. There are two main types of 
surgical approaches: partial and total mastectomy, both 
of which include simultaneous axillary lymph node dis- 
section. Novel surgical techniques are currently em- 
ployed, such as sentinel lymph node biopsy (SNB), 
which predicts the status of the lymph node chain in 95% 
of cases, thus allowing for the selective indication of 
lymph node dissection with the consequent reduction of 
its side effects [2]. 

Among the various surgical procedures, mastectomy is  

associated with the largest number of social, emotional, 
and physical complications. The latter include involve- 
ment of the ipsilateral upper limb, which results in 
weakness, stiffness, pain, restricted mobility, and lym- 
phedema [3]. 

Lymphedema of the upper limb is the most prevalent 
cause of morbidity during the postoperative period after 
mastectomy [4], consequent to axillary lymph node dis- 
section. The condition, which is associated with the 
limbs, is characterized by abnormal accumulation of 
proteins and fluids in the interstitial space, edema, and 
chronic inflammation [5,6]. The risk of lymphedema is 
associated with axillary dissection and radiotherapy, 
obesity, extent of the surgical technique, infection, pa- 
tient age, number of dissected lymph nodes, number of 
positive lymph nodes, and level of lymph node dissection 
[4,7]. 

Estimates of the incidence and prevalence of lymphe- 
dema exhibit wide variation in the literature due to the 
lack of standardization of the diagnostic criteria and  *Corresponding author. 
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measurement procedures, the methodological limitations 
imposed by the studies, variations in the investigated 
populations, and the length of postoperative follow-up 
[4]. 

The main objective and diagnostic techniques for as- 
sessing lymphedema are measurement of the upper limb 
circumference at several sites and volumetric measure- 
ment, which is calculated from the displacement of water, 
based on Archimedes’ principle [8]. 

Regarding the severity of post-mastectomy lymphe 
dema, the literature describes the degree of impairment 
of the affected limb as mild, moderate, and severe [9], or 
as grades I, II, and III, which are equivalent.  

When left untreated, lymphedema progressively in- 
creases in the size and degree of severity. As a chronic 
condition, its treatment is life-long, and thus, the patients 
require appropriate social support [8]. 

Because of the above-described considerations, nur- 
sing care strategies are crucial during the perioperative 
period after mastectomy. The participation of nurses as 
members of a multidisciplinary staff is not restricted to 
therapeutic procedures but, rather, mainly involves the 
prevention of lymphedema. Systematization of nursing 
care helps prevent the progression of complications in 
the corresponding upper limb, particularly progressive 
increase of the degree of lymphedema. 

The aim of the present study was to analyze the evi- 
dence available in the literature regarding the postopera- 
tive stages after mastectomy during which lymphedema 
of the upper limb occurs. 

2. Materials and Methods 

To accomplish the aim of the present study, an integra- 
tive literature review was selected, which is a technique 
that compiles and synthesizes the available scientific 
information by analyzing the results reported by studies 
[10]. 

In integrative literature reviews, the conclusions of 
studies are summarized to formulate inferences about a 
specific topic. This type of review can afford a sound 
basis for the implementation of modifications that im- 
prove the quality of nursing assistance by means of re- 
search models [11]. 

As with conventional research, integrative literature 
reviews also include six stages, namely problem identi- 
fication, a literature search, categorization of the studies, 
evaluation of the studies, interpretation of results, and 
presentation of the integrative review [12]. 

Based on the identified problem, the following guiding 
question was formulated: “What is the available scien- 
tific information on the postoperative stages after mas- 
tectomy during which lymphedema occurs?” 

To locate the relevant studies, a wide search was con- 
ducted using three databases that were selected as 
sources for data collection: the Latin American and Car-  

ibbean Literature on Health Sciences (Literatura La- 
tino-Americana e do Caribe em Ciências da Saúde), 
PubMed, and the Cumulative Index to Nursing and Al- 
lied Health Literature (CINAHL). 

The inclusion criteria were as follows: original articles 
addressing lymphedema of the upper limb during the 
postoperative period after mastectomy; and articles 
specifying the degree of severity of lymphedema, which 
were published from 1996 to 2011 in English, Portuguese, 
or Spanish. Review studies, editor letters, guidelines and 
studies which not have relation with our guiding question 
were excluded.  

The search-terms breast neoplasms, postoperative pe- 
riod, mastectomy, and lymphedema were used in differ- 
ent combinations to increase the number of possible ref- 
erences.  

The search was conducted from July to September 
2012. First, the titles and abstracts of the articles were 
examined to establish whether they corresponded to the 
guiding question. Subsequently, the full texts of the 
pre-selected articles were analyzed to establish whether 
they met the inclusion criteria.  

The selected studies were categorized, their relevant 
data were extracted, and their results were subjected to 
critical analysis.  

After application of the study strategies and following 
the inclusion and exclusion criteria, the final sample con- 
sisted of 10 articles; four of these articles were located in 
the LILACS database, five were located in PubMed, and 
one was located in the CINAHL database in Table 1.  

2.1. Categorization of the Studies 

An adapted data collection instrument was used to collect 
and summarize the data of the selected studies, which 
included information on their identification, introduction 
and aims, methodology, description of results, conclusion, 
and evidence level [13].  

The instrument was subjected to a pretest to establish 
its fit with the aims of the study and to ensure its rigor. 
Two articles meeting the inclusion criteria were used to 
identify the most appropriate manner to use the instru- 
ment and to verify the validity of its content. 

2.2. Analysis of the Included Studies 

Following categorization, the relevant aspects concerning 
the identification data from the studies and their content 
relative to the introduction, methods, results, and conclu- 
sions were analyzed.  

The synthesis of the information was presented in a 
descriptive manner, and tables were used to summarize 
the data extracted from the articles, as well as the main 
fin ings of the present study. d 
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Table 1. References resulting from the combination of search terms using the LILACS, PubMed, and CINAHL databases. 

Combinations Results References after Abstract Analysis References after Full-Text Analysis 

LILACS    

Breast Neoplasm Lymphedema Mastectomy 17 6 3 

Breast Neoplasm Lymphedema 35 7 1 

Breast Neoplasm Lymphedema Postoperative period 0 _ _ 

PUBMED    

Breast Neoplasm Lymphedema Mastectomy 575 48 5 

CINAHL    

Breast Neoplasm Lymphedema Mastectomy 163 33 1 

Breast neoplasm Lymphedema Postoperative Period 211 17 0 

Total Sample   10 

 
2.3. Interpretation of Results 

The identified data were discussed and compared to the 
theoretical knowledge, addressing the implications re- 
sulting from the present study. 

2.4. Presentation of the Integrative Review 

The review presents relevant and detailed information on 
procedures and findings, thus contributing to their critical 
analysis and to a more thorough understanding of the 
investigated subject.  

3. Results 

Ten articles were selected for full-text analysis, whereby 
their data were extracted and analyzed for categorization 
based on the data collection instrument that was used in 
the present review. Each article and its corresponding 
data collection instrument were given an identification 
number, and thus, an organized information structure was 
generated. Table 2 lists details of the studies included in 
this review. 

Of the 10 articles composing the sample, four (40%) 
were published in Portuguese. The countries of origin of 
the articles exhibited some variation, as four (40%) were 
conducted in Brazil; two (20%) were conducted in Can- 
ada; and India, the United States, and Denmark each had 
one (10%) publication.  

Four (40%) studies were found in the LILACS data- 
base, five (50%) were found in PubMed, and one (10%) 
was found in CINAHL. Regarding the journals, one 
(10%) article was published in Revista Latino-Americana 
de Enfermagem, one (10%) was published in Escola En- 
fermagem Anna Nery, one (10%) was published in Re- 
vista Brasileira Ginecologia e Obstetrícia, one (10%) was 
published in Acta Paulista de Enfermagem, one (10%) 
was published in the Indian Journal of Cancer, one (10%) 
was published in The Breast, one (10%) was published in 
the Journal of Clinical Oncology, and one (10%) was 

Table 2. Details of the studies included in the review. 

Study Experimental Design Year/Country

Meirelles, et al. [20] Case-Control 2006 Brazil 

Panobianco, et al. [2] Case-Control 2009 Brazil 

Junior, et al. [5] Case-Control 2001 Brazil 

Panobianco, Mamede [18] Case-Control 2002 Brazil 

Nesvold, et al. [21] Case-Control 2008 Norway

Deo, et al. [19] Case-Control 2004 India 

Gartner, et al. [17] Cohort 2010 Denmark

Soran, et al. [9] Cohort 
2006 United 

States 

Kwan, et al. [14] 
Randomized controlled 

clinical trial 
2002 Canada

Howell, Watson [15] 
Non-Controlled  

Randomized Clinical Trial 
2005 Canada

 
published in the International Journal of Palliative Nurs- 
ing. 

Regarding the methodological design of the studies, 
one (10%) was a randomized controlled clinical trial [14]; 
one (10%) was a non-controlled randomized clinical trial 
[15]; two (20%) were cohort studies [16,17], and six 
(60%) were case-control studies [2,5,18-21].  

Regarding the strength of the evidence, eight studies 
(80%) were at evidence level IV, one (10%) was at level 
III, and one (10%) was at level II as showed in Table 3. 

The total sample of the ten studies included 4,315 par- 
ticipants. Interviews, physical examinations, and ques- 
tionnaires were the primary data collection techniques. 
The average length of the 10 (100%) studies was 11.5 
months.  

One study classified the grade of lymphedema as 
stages II and III [20], one (10%) study described it as 
grades I and II [15], and eight (80%) studies classified 
lymphedema as mild, moderate, or severe [2,5,14,16- 
19 21]. ,  
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Table 3. Characterization of the studies according to classification of lymphedema. 

Study Study Population 
Proportion of  
Lymphedema 

Degree of  
Lymphedema 

Type of Treatment Time since Surgery

Meirelles, et al. [20] 36 36 (100%) 
30 (83.3%) Moderate

6 (16.7%) Severe 

7 (19.4%) RM 
18 (50%) MRM 
11 (30.6%) BCT 

30 (83.3%) Radiotherapy 

6 Months  
Minimum 

Panobianco, et al. [2] 65 47 (72.3%) 
32 (49.2%) Mild 

7 (10.8%) Moderate
8 (12.3%) Severe 

35 (53.8%) BCT 
21 (32.3%) MRM 

9 (13.8%) RM 
48 (73.8%) Radiotherapy 

5 to 10 Years 

Junior, et al. [5] 109 15 (14%) 
10 (67%) Mild 

4 (27%) Moderate 
1 (6%) Severe 

86 (78.8%) 
MRM Patey 
23 (21.2%) 

MRM Madden 

Follow up Visit

Panobianco,  
Mamede [18] 17 11 (64.7%) 

9 (81.8%) Mild 
2 (18.2%) Moderate

10 (58.8%) MRM 
7 (41.2%) BCT 

14 (82.3%) Radiotherapy 
14 (82.3%) 

Chemotherapy 

3 Months 

Nesvold, et al. [21] 263 43 (16.4%) 
34 (79.1) Mild 

9 (20.9%) Severe 

186 (70.7%) BCT 
77 (29.3%) RM 

93 (63%) Radiotherapy 
2 to 6 Years 

Deo, et al. [19] 299 100 (33.5%) 
83 (82.8%) Mild 

17  (17.2%) Severe

266 (89%) MRM 
12 (4%) RM 

202 (67%) Radiotherapy 
243 (81%) Chemotherapy 

234 (78%) Hormone Therapy 

2 Years  
Minimum 

Gartner, et al. [17] 3,253 1,212 (37%) 
604 (49%) Mild 

463 (38%) Moderate
145 (12%) Severe 

1105 (33.9%) MRM 
706 (21.6%) BCT 

734 (22.5%) Radiotherapy 

3 Years  
Minimum 

Soran, et al. [9] 156 52 (33%) 
43 (82.7%) Mild 

9 (17.3%) Moderate
123 (78.8%) Radiotherapy 

50 (32%) MRM 
Follow up Visit

Kwan, et al. [14] 112 14 (12.5%) 30% - 70% Mild 46 (41%) BCT and Radiotherapy 2 to 7 Years 

Howell, Watson [15] 4 4 (100%) 
2 (50%) Mild 

2 (50%) Moderate 

2 (50%) Mastectomy 
3 (75%) Chemotherapy 4 (100%) 

Radiotherapy 
1 to 4 Years 

BCT: Breast Conservation Therapy, MRM: Modified Radical Mastectomy, RM: Radical Mastectomy. 

 
4. Discussion  

Of the 10 assessed articles, four were found in the LI- 
LACS database, five were found in PubMed, and one 
was found in the CINAHL database. Of these three data- 
bases, PubMed provided the most information on the 
investigated subject.  

Some of the journals in which the articles were pub- 
lished were medical. Other journals were related to the 
physical therapy field, whereas three were nursing jour- 
nals: the International Journal of Palliative Nursing, Re- 
vista da Escola de Enfermagem Anna Nery, and Revista 
Latino-Americana de Enfermagem. 

Most of the articles were published during the last 
decade, demonstrating that the investigated subject un- 
dergoes continual updating and elicits the interest of 
healthcare professionals. Variations were found in geo- 
graphical origin of the studies on the prevalence of lym- 
phedema, and a significant number of articles were from 
Brazil. The expected frequency of lymphedema among 
the Brazilian population is high because of the need to 
apply more radical cancer treatments due to late diagno- 
sis (when the tumors are in more advanced stages of pro- 

gression), thus resulting in a significant increase in the 
morbidities associated with breast cancer [22]. 

Analysis of the methodological characteristics of the 
studies revealed that all of them applied quantitative ap- 
proaches and that the case-control design was the most 
frequently used.  

Of the ten articles included in the present review, eight 
presented level IV evidence, one presented level III evi- 
dence, and one presented level II evidence.  

The most prevalent data collection techniques were 
interviews and physical examinations, which were per- 
formed in nine (90%) studies. Questionnaires were used 
in five (50%) studies, clinical record reviews were used 
in two (20%) studies, and research forms were used in 
one (10%) study.  

The research tools used in quantitative studies include 
questionnaires, directed observations, randomized data 
from clinical records, and physical and mental diagnoses; 
furthermore, the samples are larger compared with quali- 
tative research [23]. The sample was larger than 100 par- 
ticipants in six (60%) of the articles that were analyzed in 
the present review.  
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The women who were treated for cancer varied in age 
from 18 to 80 years, with a higher prevalence of partici- 
pants who were older than 40 years.  

Advanced age correlates with the appearance of lym- 
phedema because fibrosis of the lymphatic vessels starts 
by the fourth decade of life [4]. The total number (n) of 
participants of all the studies combined was 4315, and 
lymphedema appeared in 1527 (35.3%) of the women.  

Regarding the measurement criteria adopted by the 
studies, objective methods were predominantly used in 
nine (90%) studies, whereas subjective methods were 
predominantly used in only two (20%) studies. Among 
the objective methods, eight (80%) studies used the arm 
circumference as the measurement criterion, and three 
studies (30%) used the volume of displaced water.  

Lack of standardization was found in the methods for 
measuring the arm circumference. In some studies, the 
cutoff point to define lymphedema varied from a differ- 
ence of 1 to 6 cm between the two upper limbs, whereas 
in one study, lymphedema was defined as a circumfer- 
ence of 10 to 15 cm in the arm ipsilateral to the mastec- 
tomy.  

Regarding the time elapsed since surgery, the preva- 
lence of lymphedema during the late postoperative period 
was evident in all the assessed studies; in four (40%) 
studies, lymphedema was identified zero to 12 months 
after surgery, and in six (60%) studies, it occurred 12 
months or more after surgery.  

Regarding the severity of lymphedema in all ten stu- 
dies combined, 824 (53.9%) patients exhibited mild lym- 
phedema, 517 (33.8%) exhibited moderate lymphedema, 
and 186 (12.3%) exhibited severe lymphedema. There- 
fore, the mild degree of lymphedema was the most 
prevalent among the participants who developed this 
condition during the postoperative period.  

Although lymphedema lasts for life, some of its asso- 
ciated problems might be avoided, and the quality of 
nursing care greatly affects the outcomes [24]. 

Effective communication between nurses and patients 
is necessary to ensure that the former will have sufficient 
time to assess the needs of the latter. Cultural, personal, 
and spiritual factors must be assessed to improve the 
quality of patient care [25-27]. 

Regarding surgery in all ten studies combined, 1,686 
(37.7%) participants were subjected to mastectomy, of 
whom 1,581 (35.4%) underwent modified radical mas- 
tectomy and 105 (2.3%) underwent radical mastectomy. 
Breast-conserving surgery, such as lumpectomy and 
quadrantectomy, was performed in 991 (22.1%) women. 

Regarding complementary treatments, 234 (5.2%) 
women were subjected to hormone therapy, 260 (5.8%) 
underwent chemotherapy, and 1,294 (28.9%) underwent 
radiotherapy.  

Thus, the results demonstrate that many women are 

subjected to mastectomy because surgery is still a first- 
line treatment. In addition, an increasing number of pa- 
tients are diagnosed late (with their tumors at more ad- 
vanced stages), thus requiring more radical surgical pro- 
cedures. Modified radical mastectomy was the most fre- 
quently performed surgical technique. 

Certain risk factors, including the number of dissected 
lymph nodes, are associated with an increased incidence 
of lymphedema following breast cancer treatment [28]. 

Another significant finding was the number of partici- 
pants subjected to complementary radiotherapy. In six of 
the analyzed articles, more than a half of the participants 
underwent radiotherapy.  

Radiotherapy is an important risk factor for lymphe- 
dema. Postoperative radiotherapy induces vasoconstric- 
tion of the lymph vessels due to fibrosis, causing marked 
impairment of lymph node function and changes in the 
immune response [4]. 

Based on the findings of the present review, we rec- 
ommend employing resources to explain the importance 
of patient self-care during the postoperative period. The 
use of conservative therapies should be recommended to 
reduce the occurrence of complications. The combination 
of axillaries lymph node dissection and radiotherapy, 
especially on the axillaries area, must be avoided because 
this dual treatment damages the regional lymph node 
chain [29].  

Professional nurses who are qualified to apply effec- 
tive strategies of prevention and health education might 
contribute to the treatment of upper arm lymphedema, 
thereby hindering its progression to more severe stages. 

5. Conclusions  

Analysis of the selected studies revealed that lymphe- 
dema has its highest prevalence during the late postop- 
erative period and appears from months to several years 
after breast cancer surgery.  

Regarding the degree of severity of lymphedema, the 
mild forms were the most prevalent, even in the studies 
in which follow-up was performed for many years after 
surgery.  

These findings demonstrate that many women under- 
going treatment for breast cancer adopt strategies for the 
prevention and control of lymphedema, which indicates 
their awareness of self-care techniques, knowledge about 
this morbidity, and requirement for life-long treatment.  

Nurses, as professionals who recognize the require- 
ments of care and plan, provide a wide variety of inter- 
ventions in their daily practice that may ensure the con- 
tinuity of treatment—particularly by applying strategies 
of prevention and education that emphasize the impor- 
tance of controlling lymphedema throughout the patients’ 
lives. 
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6. Relevance to Clinical Practice  

It is worth stressing that preventive care should begin as 
soon as the patients begin treatment for breast cancer. As 
revealed in the present study, such strategies could be 
started during both the immediate and late postoperative 
periods, aiming at early detection of lymphedema and 
preventing the increase of its prevalence during the late 
stages of the postoperative period after mastectomy. 
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