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Review Article

 This study aimed to analyze, through a systematic literature 
review with meta-analysis, the success rates of the use of 
autologous lymph node transplantation for the management of 
upper limb lymphedema in mastectomized patients, regarding 
the reduction of excessive volume in the affected limb. The 
most relevant studies originally published and indexed in any 
language until August 2019 were analyzed, in the US National 
Library of Medicine, Cochrane Central Register of Controlled 
Trials, Web of Science, and Scientific Electronic Library Online 
databases. The sample consisted of 10 publications that met 
the established inclusion and exclusion criteria, including 194 
patients with 50.0 years average age, being followed up for 31.7 
months average. Most patients had the right upper limb affected 
by lymphedema (58.1%), with symptoms that started more than 
a year before lymph node transplant surgery (86.4%). Only 
four patients (2.6%) did not undergo lymphadenectomy during 
the treatment of breast cancer. Lymph node transplantation 
provided an average reduction of 52.18% in the excessive 
volume presented by patients in the limb due to lymphedema. 
Most of the patients surveyed had a volume reduction 
higher than 50%. It is concluded that autologous lymph 
node transplantation is a good option for the management of 
lymphedema related to breast cancer, providing a considerable 
reduction in the excessive volume of the affected limb.

■ ABSTRACT
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autologous transplantation of vascularized lymph 
nodes has been used, aiming to restore the function 
of the lymphatic system and interrupt the vicious 
cycle that causes its destruction and the progression 
of lymphedema14-19,21,23-26. However, the literature is still 
scarce about research that shows the success rates 
of using this technique in patients who developed 
lymphedema after mastectomy.

OBJECTIVE

This study aimed to analyze, through a systematic 
literature review with meta-analysis, the success rates 
of the use of autologous lymph node transplantation 
for the management of upper limb lymphedema in 
mastectomized patients, regarding the reduction of 
excessive volume in the limb affected.

METHODS

A methodology based on the Preferred Reporting 
Items for Systematic Review and Meta-Analysis 
(PRISMA)22 was used for systematic reviews. The most 

INTRODUCTION

Breast cancer is one of the leading public 
health problems in Brazil1, and, very often, it requires 
the surgical procedure as one of the methods for 
its treatment2. However, one of the most frequent 
complications in the postoperative period of breast 
cancer is lymphedema, a chronic condition caused 
by the accumulation of fluid rich in proteins in the 
interstitial space3-6, whose development can occur 
immediately after surgery, in rare cases, or years after 
the treatment6-10.

The main risk factors for the development of 
lymphedema after mastectomy are lymphadenectomy 
and/or axillary radiation therapy, obesity, and invasive 
procedures performed on the limb homolateral to 
breast cancer11,12. Scientific evidence has shown that 
mastectomy performance associated with immediate 
breast reconstruction can be a safe and effective 
method to reduce the risk of developing lymphedema13.

However, the occurrence of lymphedema related 
to breast cancer is still a reality in the routine medical 
clinic13-25. To solve this occurrence, the technique of 

Este estudo teve o objetivo de analisar, por meio de uma 
revisão sistemática da literatura com metanálise, os índices 
de sucesso do uso do transplante autólogo de linfonodos para 
o manejo do linfedema de membros superiores em pacientes 
mastectomizadas, quanto à redução do volume excessivo no 
membro acometido. Foram analisados os mais relevantes 
estudos publicados originalmente em qualquer idioma até 
agosto de 2019, indexados às bases de dados US National 
Library of Medicine, Cochrane Central Register of Controlled 
Trials, Web of Science e Scientific Electronic Library Online. A 
amostra foi composta por 10 publicações que se adequaram 
aos critérios de inclusão e exclusão estabelecidos, incluindo 
194 pacientes, as quais apresentaram idade média de 50,0 
anos, sendo acompanhadas por, em média, 31,7 meses. A 
maioria das pacientes apresentou o membro superior direito 
acometido pelo linfedema (58,1%), iniciando os sintomas 
há mais de um ano prévio à cirurgia de transplante de 
linfonodos (86,4%). Apenas quatro pacientes (2,6%) não 
foram submetidas à linfadenectomia durante o tratamento 
do câncer de mama. O transplante de linfonodos foi capaz de 
prover uma redução média de 52,18% no volume excessivo 
apresentado pelas pacientes no membro em decorrência 
do linfedema, sendo que, a maior parte das pacientes 
pesquisadas apresentaram redução de volume maior do que 
50%. Conclui-se que o transplante autólogo de linfonodos se 
apresenta como uma boa opção para o manejo do linfedema 
relacionado ao câncer de mama, proporcionando considerável 
redução no volume excessivo do membro acometido.

■ RESUMO

Descritores: Mastectomia; Transplante autólogo; Linfonodos; 
Linfedema relacionado a câncer de mama; Metanálise.
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relevant studies originally published and indexed in 
any language until August 2019 were analyzed in the 
US National Library of Medicine (PubMed), Cochrane 
Central Register of Controlled Trials (CENTRAL), Web 
of Science and Scientific Electronic Library Online 
databases ( SciELO).

To select quality scientific evidence studies, 
publications were sought for meta-analysis and 
randomized controlled trials (RCT) in humans without 
restriction on publication year. The following keywords 
were used, in different combinations: “lymph node 
transfer”, “lymph node transplantation”, “lymph node 
graft”, “lymphedema”, “mastectomy”, “breast cancer 
surgery”, “postmastectomy” and “cancer.”

The inclusion and exclusion criteria were 
applied, according to Chart 1.

lymphedema. Studies like the one by Gharb et al., in 201118, 
were excluded because, despite having a similar 
objective to this research, the percentages of reduction 
in circumference, perimeter, or volume in the limb 
affected by lymphedema in patients were not defined.

The collected data were submitted to a meta-
analysis to formulate the results of this research, 
using the SPSS for Windows 15 software (IBM SPSS 
Software, New York, USA)

RESULTS

Searches in different databases resulted in 
2,490 publications, which were reduced to 57 after 
the first stage of analysis (title and summary), 26 after 
the second stage (removal of duplicates) and, finally, 
10 publications after the third stage (analysis of the 
full content of the articles), which fit the established 
inclusion and exclusion criteria.

Regarding the ten studies included in this 
meta-analysis sample, eight are specifically related to 
the results of autologous lymph node transplantation 
for the management of post-mastectomy upper limb 
lymphedema14,15,19-21,23-26, while one compared these 
findings with the findings of patients undergoing only 
physical therapy17.

The publications included in this sample 
included 194 patients, who had 50.0 years average age, 
being followed up for 31.7 months average (Table 1).

As shown in Table 2, most patients presented 
the right upper limb affected by lymphedema (58.1%), 
beginning the symptoms more than a year before the 
lymph node transplantation surgery (86.4%). Only four 
patients (2.6%) did not undergo lymphadenectomy 
during the treatment of breast cancer.

Chart 1. Inclusion and exclusion criteria for publications.

Inclusion criteria

Design

• RCT

• Meta-analysis

• Case series

Sample • Human

Intervention
• Autologous lymph node transplan-
tation in mastectomized patients 
who developed lymphedema

Publication period • Not specified

Language • Not defined

Exclusion criteria

Design

• Methodology poorly explained 
and/or incomprehensible

• Case report

• Literature review

Publication form • Only abstract

At first, the selection of publications was made 
by analyzing the title, and summary of studies obtained 
as search results (step 1), followed by the elimination 
of duplicate results obtained in the different databases 
searched (step 2). Subsequently, the full version of the 
publications was read, and the inclusion and exclusion 
criteria were applied (step 3), aiming to establish the 
final selection of publications to be included in this 
research sample, according to the method used in 
Ribeiro’s study in 201913.

In the publications that were part of the sample 
of this study, data were collected regarding sample 
size, mean age and patient follow-up, limb affected 
by lymphedema, previous period of presentation of 
symptoms, whether or not lymphadenectomy was 
performed during cancer treatment, in addition to the 
reduced volume percentage in the limbs affected by 

Table 1. General characteristics of the sample.

Study
Sample 

(n)
Average age 

(years)
Average follow-

up (months)

Becker et al.26 24 58.7 99

Becker et al.14 6 60.5 21

Lin et al.20 13 50.7 56.3

Saaristo et al.25 9 50 6

Cheng et al.15 10 53.3 39.1

Nicoli et al.24 10 54.6 6

Dionyssiou et al.17 18 47.7 18

Gratzon et al.19 50 12 -

Liu et al.21 30 60 22.1

Montag et al.23 24 52.8 18

Total 194 - -

Average - 50.0 31.7
Legend: n = number; - = data not specified in the publication.

RCT: Randomized Controlled Trials.
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In general, lymph node transplantation was able to 
provide an average reduction of 52.18% in the excessive 
volume presented by patients in the limb as a result of 
lymphedema; in fact, most of the patients surveyed had 
a volume reduction higher than 50% (Table 3).

DISCUSSION

One of the factors that have motivated new 
research involving women undergoing breast cancer 
treatment is the occurrence of lymphedema in 
patients who undergo mastectomy4-6,11,27,28, not yet 
being established all the etiological factors for such 
occurrence. Anyway, it is recognized that axillary lymph 
node dissection is a risk factor for the development 
of lymphedema after mastectomy6,11-13,29, regardless of 
the surgical technique (simple mastectomy associated 
with axillary lymph node dissection or modified 

radical mastectomy)29. In this study, it was found 
that the majority of patients included in the sample 
underwent lymphadenectomy (97.4%), which may 
have contributed to the development of upper limb 
lymphedema after treatment for breast cancer.

Therefore, even though many experts have 
sought risk and preventive factors, the occurrence 
of lymphedema after a mastectomy is still a reality 
in clinical practice13-21,23-26, causing a loss in patients’ 
quality of life who develop it. Thus, lymph node 
transplantation has been used as one of the forms 
of treatment, improving lymphatic drainage from an 
affected limb in patients with damaged lymph nodes 
or hypoplastic lymphatic vessels16. Therefore, this 
study aimed to identify the rates of excessive volume 
reduction caused by lymphedema in the upper limbs of 
mastectomized patients submitted to autologous lymph 
node transplantation.

Table 2. Characteristics related to lymphedema presented by the patients.

Study
Affected limb Symptoms Lymphadenectomy

Right Left ≤ 1 year > 1 year Yes No

Becker et al.26 14 10 6 18 24 0

Becker et al.14 3 3 6 0

Lin et al.20 9 4 4 9 11 2

Saaristo et al.25 - - 2 7 9 0

Cheng et al.15 - - 0 10 - -

Nicoli et al.24 - - - - - -

Dionyssiou et al.17 - - - - - -

Gratzon et al.19 27 23 - - 48 2

Liu et al.21 - - 0 30 30 0

Montag et al.23 15 9 3 21 24 0

Total %
68 49 15 95 152 4

58.1% 41.9% 13.6% 86.4% 97.4% 2.6%
Legend: ≤ = less than or equal to; > = greater than; % = percentage; - = data not specified in the publication.

Table 3. General characteristics of patients undergoing mastectomy associated with immediate reconstruction.

Study
Reduction of abnormal limb volume

Total > 50% ≤ 50% No reduction Average (%)

Becker et al.26 10 6 6 2 -

Becker et al.14 2 3 0 1 -

Lin et al.20 0 9 3 1 50.55

Saaristo et al.25 0 3 4 2 -

Cheng et al.15 0 4 6 0 40.4 

Nicoli et al.24 - - - - 91.5 

Dionyssiou et al.17 0 13 5 0 57

Gratzon et al.19 - - - - 58.68 

Liu et al.21 0 15 6 9 47.06 

Montag et al.23 - - - - 20.1

Total 12 53 30 15 -

% 10.9% 48.2% 27.3% 13.6% 52.18
Legend: ≤ = less than or equal to; > = greater than; % = percentage; - = data not specified in the publication.
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Finally, the need to conduct further research with 
the focus on the success rates of lymph node transplants 
for the management of lymphedema related to breast 
cancer is emphasized, especially with standardized 
methodologies and testing the associations with 
methods and technologies that can favor the results 
and improve the patients’ quality of life.

CONCLUSION

Considering the systematic review and meta-
analysis carried out, it is concluded that autologous 
lymph node transplantation is a good option for the 
management of lymphedema related to breast cancer, 
providing a considerable reduction (52.18%) in the 
excessive volume of the affected limb.

It is recognized that the association of mastectomy 
with immediate breast reconstruction can prevent the 
occurrence of post-mastectomy lymphedema13,27,30,31. 
In this context, a study was found that evaluated 
the performance of lymph node transplantation 
simultaneously with breast reconstruction, concluding 
that this is a useful technique. It caused lymphatic 
recovery in 83.3% of the patients, without the need for 
additional posterior surgery, since the procedure had 
been performed in an associated manner25.

Lymph node transplantation has been 
emphasized as a considerably effective method, 
especially when analyzing a study that compares 
patients who are treated only with physiotherapy and 
medications (reaching rates of 18% reduction in the 
volume of the affected limb), with patients undergoing 
the surgical procedure, of lymph node transplantation, 
which presented around 57%17. In general, the findings 
of this study corroborate the referred research, since 
it showed that the average percentage of reduction in 
volume was 52.18% and that most patients had more 
than half of the excessive circumference reduced after 
the transplant lymph node. Such findings encourage 
the indication of the technique since this represents 
a considerable reduction in the arms discrepancy 
presented by women with lymphedema and relief in 
the physical, social, and psychological symptoms of 
these patients.

It is important to note that, in the case of 
autologous transplants, lymph node donor sites may 
be compromised in the event of inadequate collection 
procedures, which could further aggravate patients’ 
situations for whom solutions are sought. In the 
study by Demiri et al., in 201816, 1.6% (n = 3/189) of 
the patients developed lymphedema in the lymphatic 
flap’s lower limb donor. In the study by Viitanen et 
al., in 201232, although none of the patients developed 
lymphedema at the donor site, the first post-surgical 
lymphoscintigrams indicated the need to reduce 
surgical trauma during the collection of the lymphatic 
flap. Thus, the importance of a detailed study about 
each case is mentioned here so that the decision making 
about the procedures to be adopted is duly based, in 
particular, on scientific evidence.

It is essential to mention that the technical and 
scientific evolution makes lymph node transplantation 
promising, especially when considering its association 
with other techniques. As an example, it is mentioned 
that the research presented the highest average 
percentage of excessive volume reduction in the 
limb affected by lymphedema in this study by 
Nicoli et al., in 201524 (91.5%), in which lymph node 
transplantation was associated with laser liposuction, 
enhancing the results and causing a more satisfactory 
immediate prognosis.
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