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Abstract

The aim of the present study is to evaluate the prevalence of subclinical systemic lymphedema
in patients with lymphedema following treatment for breast cancer and the association with
the body mass index (BMI). A cross-sectional study was conducted to determine the prevalence
of subclinical systemic lymphedema using bioelectrical impedance analysis in patients with
lymphedema following treatment for breast cancer. One hundred women with lymphedema of
the upper limbs resulting from treatment for breast cancer were evaluated at the Godoy

Clinic in 2019. Fisher's exact test demonstrated a significant association between BMI higher

than 30 kg/mZ and subclinical systemic lymphedema (p=0.01). The prevalence of subclinical
systemic lymphedema is high among patients with lymphedema following treatment for breast
cancer and is associated with the increase in BMI.
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Introduction

Lymphedema of the upper limbs following treatment for breast cancer is highly prevalent in
developed countries, affecting from 30% to 60% of patients submitted to the removal of axillary
lymph nodes. Physiopathological processes, such as infection of the surgical wound,
radiotherapy, obesity, and inadequate exercises/activities are aggravating factors associated
with an increase in the prevalence of lymphedema and greater difficulty in terms of treatment
[1-3].

Therapeutic techniques that affect physiopathological processes should be employed, such as
those that lead to the significant mobilization of macromolecules. Manual lymphatic therapy
adapted to physiopathology, mechanical lymphatic therapy, and compression mechanisms
combined with lymphomyokinetic exercises or activities constitute the basis of treatment for
lymphedema [4, 5]. The identification of risk factors and the establishment of preventive
measures are fundamental to avoid the aggravation of lymphedema.

The diagnosis is performed based on measures of volume and circumference of the affected
limb as well as bioelectrical impedance analysis. Volumetric analysis is the gold standard, but
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bioimpedance devices that measure water content in different parts of the body are quite useful
due that the possibility of repeating the analysis as many times as necessary. The determination
of circumferences is the most widely used exam due to the low cost and ease of use. However,
there is no well-established prophylactic approach and each service uses what is considered to
be the most suitable [5, 6].

Obesity is an aggravating factor of both lymphedema and venous disease and can be an isolated
cause of edema [7, 8]. Therefore, obesity constitutes a physiopathological factor to consider in
patients with lymphedema following treatment for breast cancer.

The aim of the present study is to evaluate the prevalence of subclinical systemic lymphedema
in patients with lymphedema following treatment for breast cancer and the association with
the body mass index (BMI).

Materials And Methods

One hundred women with lymphedema of the upper limbs resulting from treatment for breast
cancer were evaluated at the Godoy Clinic in 2019. A cross-sectional study was conducted to
determine the prevalence of subclinical systemic lymphedema using bioelectrical impedance
analysis (InBody S10 analyzer; InBody Co., Seoul, Korea) in patients with lymphedema
following treatment for breast cancer. Patients with a history of treatment for breast cancer
who developed lymphedema of the upper limbs were included in the study. Patients with other
causes of clinically diagnosed edema not associated with the treatment of breast cancer were
excluded from the study. Patients were selected consecutively until reaching 100 participants.

Descriptive statistics were performed for the determination of prevalence values. Fisher's exact
test was used for comparisons between groups, considering an alpha error of 5%. This study
received approval from the human research ethics committee of the Sao José do Rio Preto
School of Medicine (FAMERP) # 3.503.675.

Results

One hundred consecutive patients were evaluated. Their age ranged from 32 to 80 years (mean:
61.01 years; median: 62 years). BMI ranged from 21 to 43.4 kg/m2 (mean: 31.01 kg/mz).
Fourteen patients had a BMI of less than 25 kg/mz, 35 patients had a BMI between 25 and
30kg/m2, and 51 had a BMI higher than 30 kg/m 2. None of the 14 patients with a BMI of less
than 25 kg/m2 had subclinical systemic lymphedema. In contrast, six of the 35 patients with

BMI between 25 and 30 kg/m? and 20 of the 51 patients with a BMI higher than 30 kg/m 2 had
subclinical systemic lymphedema (see Table I). Fisher's exact test demonstrated a significant

association between BMI higher than 30 kg/m? and subclinical systemic lymphedema (p=0.01).
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Patients Subclinical systemic lymphedema Prevalence (%)
BMI < 25 14 0 0
BMI 25 to 30 35 6 17.14
BMI > 30 51 20 39.21

TABLE 1: Prevalence subclinical systemic lymphedema and BMI range

BMI - body mass index

Thirteen (26.53%) of the 49 patients with BMI < 30 kg/m 2 and 20 (39.21%) of the 51 patients

with BMI > 30 kg/m? had bilateral lymphedema of the upper limbs. However, this difference did
not achieve statistical significance (Fisher's exact test, p=0.1). Regarding subclinical systemic

lymphedema, 18 (36.73%) of the 49 patients with BMI < 30 kg/m2 and 46 (90.01%) of the 51

patients with BMI > 30 kg/m2 had edema of the trunk. This difference was statistically
significant (Fisher's exact test, p=0.001).

Discussion

The present study shows that patients with lymphedema following treatment for breast cancer
can exhibit an increase in body liquid that involves the entire body. Current bioimpedance
devices enable the analysis of liquids in the trunk and limbs.

A novel concept of lymphedema, denominated subclinical systemic lymphedema, has recently
been described and is characterized by the increase in the intracellular and extracellular liquid
above normal values in the trunk and limbs [9, 10]. This abnormality has been seen in patients
over the years. However, obesity studies using animal models have revealed that the increase in
weight is accompanied by changes in the lymphatic pump, capillary permeability, and the
inflammatory process [9]. The generalized edema found with the increase in BMI in the present
investigation is compatible to that seen in animal studies. Therefore, an increase in BMI
constitutes another physiopathological mechanism of lymphedema. Indeed, weight loss is
associated with an improvement in lymphedema [5].

Bioelectrical impedance analysis enables the identification of body liquids, the determination
of edema in the trunk and limbs, and the monitoring of the dynamics of body liquids over time
[9-11]. Normally, the lower limbs and the arm with lymphedema are the first to swell. In the
present study, edema was associated with BMI, as none of the patients with BMI less than 25

kg/m2 had lymphedema, whereas the occurrence of this type of edema increased significantly
with the increase in BMI.

Such findings indicate a new line of research addressing the physiopathological processes of
edema in these patients. Each additional physiopathological process increases the probability
of lymphedema, increasing the difficulty of treatment, and the maintenance of the results.
More than half of these patients have edema throughout the body beyond the arm affected by

surgery.

Conclusions
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The prevalence of subclinical systemic lymphedema is high among patients with lymphedema
following treatment for breast cancer and is associated with the increase in BMI.

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. Human research
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subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure
form, all authors declare the following: Payment/services info: All authors have declared that
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relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the
submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. 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. Eur |
Oncol Nurs. 2019, 40:22-35. 10.1016/j.ejon.2019.02.006

2. Johnson AR, Granoff MD, Lee BT, Padera TP, Bouta EM, Singhal D: The impact of taxane-
based chemotherapy on the lymphatic system. Ann Plast Surg. 2019, 82:173-178.
10.1097/SAP.0000000000001884

3. Pereira de Godoy JM, Guerreiro Godoy MF: Evaluation of a new approach to the treatment of
lymphedema resulting from breast cancer therapy. Eur ] Intern Med. 2013, 24:59-62.
10.1016/j.€jim.2012.08.008

4. Keo HH, Gretener SB, Staub D: Clinical and diagnostic aspects of lymphedema. Vasa. 2017,
46:255-261. 10.1024/0301-1526/a000622

5. Pereira de Godoy JM, Pereira de Godoy LM, Pereira de Godoy AC, Guerreiro Godoy MF:
Bariatric surgery and the evaluation of subclinical systemic lymphedema . ] Surg Case Rep.
2019, 2019:rjz028. 10.1093/jscr/rjz028

6. Jammallo LS, Miller CL, Singer M, et al.: Impact of body mass index and weight fluctuation on
lymphedema risk in patients treated for breast cancer. Breast Cancer Res Treat. 2013, 142:59-
67.10.1007/s10549-013-2715-7

7. Belczak CE, Pereira de Godoy JM, Belzack SQ, Ramos RN, Caffaro RA: Obesity and worsening
of chronic venous disease and joint mobility. Phlebology. 2014, 29:500-504.
10.1177/0268355513492510

8. Seidel AC, Belczak CE, Campos MB Campos RB, Harada DS: The impact of obesity on venous
insufficiency. Phlebology. 2015, 30:475-480. 10.1177/0268355514551087

9. Pereira de Godoy JM, Guerreiro Godoy MF: Diagnostic criteria and clinical evolution of
systemic lymphedema caused by obesity: bioimpedance analysis. Ann Med Health Sci Res.
2019, 9:420-421.

10. Pereira de Godoy JM: Systemic subclinical lymphedema due to obesity as the cause of clinical
lymphedema: a new concept. Med Hypotheses. 2019, 131:109312.
10.1016/j.mehy.2019.109312

11. Dylke ES, Alsobayel H, Ward LC, Liu M, Webb E, Kilbreath SL: Use of impedance ratios to
assess hand swelling in lymphoedema. Phlebology. 2014, 29:83-89.
10.1258/phleb.2012.012073

2020 Pereira de Godoy et al. Cureus 12(3): €7291. DOI 10.7759/cureus.7291 4 0of4


https://dx.doi.org/10.1016/j.ejon.2019.02.006
https://dx.doi.org/10.1016/j.ejon.2019.02.006
https://dx.doi.org/10.1097/SAP.0000000000001884
https://dx.doi.org/10.1097/SAP.0000000000001884
https://dx.doi.org/10.1016/j.ejim.2012.08.008
https://dx.doi.org/10.1016/j.ejim.2012.08.008
https://dx.doi.org/10.1024/0301-1526/a000622
https://dx.doi.org/10.1024/0301-1526/a000622
https://dx.doi.org/10.1093/jscr/rjz028
https://dx.doi.org/10.1093/jscr/rjz028
https://dx.doi.org/10.1007/s10549-013-2715-7
https://dx.doi.org/10.1007/s10549-013-2715-7
https://dx.doi.org/10.1177/0268355513492510
https://dx.doi.org/10.1177/0268355513492510
https://dx.doi.org/10.1177/0268355514551087
https://dx.doi.org/10.1177/0268355514551087
https://www.semanticscholar.org/paper/Diagnostic-Criteria-and-Clinical-Evolution-of-by-Godoy-Godoy/b98d4ca6baefcaa02de8d77f77b364814e54ccd6
https://dx.doi.org/10.1016/j.mehy.2019.109312
https://dx.doi.org/10.1016/j.mehy.2019.109312
https://dx.doi.org/10.1258/phleb.2012.012073
https://dx.doi.org/10.1258/phleb.2012.012073

	Prevalence of Subclinical Systemic Lymphedema in Patients Following Treatment for Breast Cancer and Association with Body Mass Index
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Prevalence subclinical systemic lymphedema and BMI range

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


