Online ISSN: 2581-3935
Print ISSN: 2589-7837

International Journal of Medical Science and Diagnosis Research (IJMSDR)

Available Online at www.ijmsdr.com

Volume 2, Issue 6; November-December: 2018; Page No. 11-18

Lymphedema in patients in different BMI ranges and therapeutic response to
intensive treatment

Jose Maria Pereira de Godoy, MD, PhD?, Henrique Jose Pereira de Godoy?, Ana Carolina Pereira
de Godoy, MD?, Maria de Fatima Guerreiro Godoy, OT, PhD*

!Cardiology and Cardiovascular Surgery Department of the Medicine School in S&o José do Rio Preto
(FAMERP), CNPq (National Council for Research and Development)-Brazil

2student of Medicine School of Universidade Federal do Mato Grosso-Cuiaba-UFMT and Research
Group in the Clinica Godoy, Sao Jose do Rio Preto, Brazil

*Resident of the Pediatrics Unit Intensive Therapy of Santa Casa de So Paulo, Brazil and Research
Group of Clinica Godoy, Sao Jose do Rio Preto, Brazil

*Occupational Therapist professor of the Post-Graduate Strictu Sensu in, Medicine School in S&o José
do Rio Preto (FAMERP) and Research Group in the Clinica Godoy, Sao Jose do Rio Preto, Brazil

ABSTRACT:

The aim of the present study was to evaluate the therapeutic response to intensive treatment for
lymphedema in different body mass index (BMI) ranges (25 to 30, 30 to 40 and > 40 kg/m?). A cross-
sectional study was conducted involving 59 patients with grade Il lower limb lymphedema
(elephantiasis) who arrived consecutively at the Godoy Clinic in S&o Jose do Rio Preto, Brazil. The
diagnosis was based on the clinical history, physical examination as well as intracellular and
extracellular volumes, which were determined using electrical bioimpedance analysis (InBody S10
device). Statistical analysis involved the paired t-test and Kruskal-Wallis test with the Conover-Inman
post hoc test, considering an alpha error of 5%. Results: Significant increases in intracellular and
extracellular water were detected with the increase in BMI range. Intensive treatment led to significant
reductions in intracellular and extracellular water in all BMI ranges, with the exception of intracellular
water in the 25-to-30 kg/m? range.
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Introduction

The buildup of macromolecules in the interstitial
space results in the accumulation of fluids, which
leads to a specific type of edema denominated
lymphedema. Primary and secondary alterations
of the Ilymphatic system are described. The
former denotes an abnormal lymphatic system
present from birth and the latter emerges
throughout the course of one’s life."?

A clinical history and physical examination are
generally sufficient for the diagnosis, but
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complementary exams may be requested in cases
of doubt. Lymphoscintigraphy enables a
functional and anatomic analysis, but volumetric
analyses are needed to confirm clinical
lymphedema. For such, volumetry, perimeter
measurements and electrical bioimpedance are
used.??

Among the therapeutic options, a combination of
different therapies enables faster results.
However, isolated forms may be indicated
according to each case. Intensive outpatient
therapy can lead to an approximately 50%
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reduction in edema in five days.” Therapy may
involve manual and mechanical lymphatic
drainage, compression mechanisms, exercise and
lymphomyokinetic activities.*®

The body mass index (BMI) is the most
commonly used diagnostic measure of obesity.
This index is calculated by dividing weight by
height squared (kg/m?). According to the World
Health Organization, the ideal range for BMI is
18.5 to 24.9.% Electrical bioimpedance analysis
(BIA) is a body composition assessment method
that enables the determination of intracellular and
extracellular fluids as well as fluids of the limbs
and thorax.’

The aim of the present study was to evaluate the
therapeutic response to treatment for lymphedema
in different BMI ranges (25 to 30, 30 to 40 and >
40 kg/md).

Methods
Patients

Fifty-nine patients with clinical stage Il lower
limb lymphedema were evaluated for changes in
intracellular and extracellular water volume after
five days of intensive treatment at the Godoy
Clinic in S&o Jose do Rio Preto, Brazil, in 2015
and 2016.

Design

A clinical trial was conducted involving 59
patients with clinical stage 11l lower limb
lymphedema. Changes in intracellular and
extracellular water volume were determined using
electrical bioimpedance analysis (InBody S10
device) before and after intensive treatment using
the Godoy method for five days. The participants
were divided into different groups according to
BMI range (25 to 30, 30 to 40 and > 40 kg/m?).

Inclusion criteria

Patients with clinical stage 11l lower limb
lymphedema were consecutively included in the
study independently of the cause.

Exclusion criteria

Patients with a BMI lower than 25 kg/m? and
those with other causes of edema, (heart disease,
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kidney disease or
excluded from the study.

hypoproteinemia) were

Treatment

The participants were submitted to intensive
treatment for lymphedema using the Godoy
method, which consisted of manual lymphatic
therapy, cervical lymphatic therapy, mechanical
lymphatic therapy and the use of stockings, made
of handmade with eyelets and drawstrings for
close. The treatment is approximately eight hours
a day for five days. In this period, the patients
were submitted to eight hours of mechanical
lymphatic therapy using an electromechanical
device that performs plantar flexion and
extension, combined with 15 minutes of cervical
lymphatic therapy, one hour of manual lymphatic
therapy (Godoy method-treatment) and the use of
compression stockings, made of handmade.

Statistical analysis

The paired t-test and Mann-Whitney U test were
used for the statistical analysis, considering a 5%
alpha error.

Ethical aspects

This study received approval from the human
research ethics committee of Medicine School of
Sao Jose do Rio Preto-FAMERP number
2.051.078, CAAE: 65260517.8.0000.5415.

Results

Fifty-nine patients (44 women and 15 men) were
analyzed (mean age: 48.1 years; range: 21 to 71.7
years). Fifteen patients were in the BMI range of
25 to 30 kg/m?, 24 were in the range of 31 to 40
kg/m? and 20 had BMI higher than 40 kg/mZ.
Tables 1, 2 and 3 display data on age, weight,
BMI, intracellular water and extracellular water
before and after treatment in the different BMI
ranges. Table 4 displays the mean changes in
volume of intracellular and extracellular water in
the different BMI ranges.

Table 5 shows the statistical analysis using the
paired t-test comparing the changes in volume
after treatment for lymphedema. Significant
reductions in both intracellular and extracellular
water were found in the two higher BMI ranges
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(p < 0.000, paired t-test). In the 25-to-30 kg/m?
range, however, a significant reduction in
extracellular water was found (p < 0.0001), but
the difference in intracellular water was non-
significant (p = 0.32). Greater reductions in
extracellular water compared to intracellular
water were found in all groups (25-to-30 kg/m?: p
= 0.001; 31-to-40 kg/m*: p = 0.01; > 40 kg/m?: p
=0.04) (Table 5).

In the inter-group analysis, no significant

differences were found in the reduction of
extracellular water between 25-t0-30 kg/m? range

and either the 31-to-40 kg/m® range (p = 0.48,
Mann-Whitney U test) or > 40 kg/m? range (p =
0.20, unpaired t-test) or between the 31-to-40
kg/m? range and > 40 kg/m’ range (p = 0.41).
Likewise, no significant differences were found
in the reduction of intracellular water between 25-
t0-30 kg/m? range and either the 31-to-40 kg/m?
range (p = 0.9, Mann-Whitney U test) or > 40
kg/m? range (p = 0.9, unpaired t-test) or between
the 31-to-40 kg/m? range and > 40 kg/m? range (p
=0.67) (Table 6).

Table 1: Age, weight, BMI, extra-cellular water and intracellular water before and after treatment in

group of patients in 25-to-30 kg/m? range

Age | Weight | BMI | Extra- | Extra- | Extra- Intra- Intra- Intra-
before | after Reduction | before after Reduction

27 | 74.2 28.6 | 12.8 12.8 0 21.8 21.2 -0.6
56 | 76.6 27.2 |13.1 13.1 0 21.1 21.8 +0.7
64 |68.5 27.1 | 11.9 11.6 -0.3 18.5 18.5 0

37 | 825 27.2 | 174 16.4 -1.0 28.4 28.7 +0.3
63 | 70.5 26.9 | 13.3 11.9 -14 20.2 19.9 -0.3
71 | 674 28.4 | 134 12.6 -0.8 17.8 17.4 -04
42 | 66 27.1 | 145 12.6 -1.9 20.3 19.1 -1.2
23 | 80.9 26.7 | 17.2 16.5 -0.7 25.1 25.5 +0.4
35 | 724 28.1 | 144 12.4 -2.0 20.4 19.4 -1.0
67 |71.2 30 11.6 10.6 -1.0 16.7 16.3 -04
38 832 26.3 | 20.4 19.9 -0.5 28.6 29.3 +1.3
40 |68.1 27.6 |13.2 11.5 -1.7 19.1 17.7 -14
69 | 794 30 14.1 13.4 -0.7 20.6 20.7 +0.1
49 | 78.3 27.7 128 12.5 -0.3 19.9 20.2 +0.3
25 885 29.1 | 16.8 16.2 -0.6 26.3 26.5 +0.2
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Table 2: Age, weight, BMI, extra-cellular water and intracellular water before and after treatment in
group of patients in 31-to-40 kg/m? range

Age | Weight | BMI | Extra- | Extra- | Extra- Intra- Intra- Intra-
before | after Reduction | before | after Reduction

36 84.2 34.2 |12.2 12.0 -0.2 20.2 20.2 0
43 118.9 35.9 |26.9 23.7 -3.2 37.3 35.5 -1.8
37 117.7 36.7 | 20.0 18.6 -1.4 30.4 29.6 -0.8
66 87.2 31.6 |16.0 15.6 -0.4 25.5 24.9 -0.5
46 108.4 33.1 | 228 20.8 -2.0 33.6 32.3 -1.3
31 83.7 31.9 | 15.7 14.2 -1.5 22.1 21.3 0.8
65 80.9 346 | 12.0 11.6 -0.4 17.2 17.0 -0.2
46 80.8 32.4 |15.2 15.2 0 21.1 20.9 -0.2
69 79.4 31.0 |14.1 13.4 -0.7 20.6 20.7 +0.1
65 130.5 36.1 | 27.1 25.6 -1.5 39.7 39.4 -0.3
78 76.3 34.8 | 10.7 10.7 0 15.6 15.6 0
59 88.8 338 | 14.1 13.0 -1.1 22.3 21.7 -0.6
73 86.4 36.4 | 14.3 12.7 -1.6 19.4 17.9 -1.5
82 95.5 34.7 |16.2 15.4 -0.8 23.4 22.5 -0.9
61 84.3 35.3 | 15.0 13.1 -1.9 20.3 18.7 -1.6
30 165.0 37.4 1329 34.4 +1.5 54.6 53.4 -1.2
76 92.5 35.2 | 15.2 14.3 -0.9 21.7 21.7 0
26 79.1 30.5 | 13.6 12.8 -0.8 20.8 20.6 -0.2
58 79.5 309 |13.2 12.9 -0.3 20.4 20.3 -0.1
31 99.0 36.8 | 16.2 14.3 -1.9 24.3 23.0 -1.3
60 103.5 37.1 | 149 14.4 -0.5 21.8 22.2 +0.4
76 107.5 38.3 | 18.0 16.6 -1.4 24.2 23.6 -0.6
53 106.7 39.7 | 15.1 14.3 -1.2 23.4 23.0 -0.4
35 101.1 39.5 | 15.2 13.2 -2.0 22.3 21.8 -0.5
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Table 3: Age, weight, BMI, extra-cellular water and intracellular water before and after treatment in
group of patients in > 40 kg/m? range

Age | Weight | BMI | Extra- | Extra- Extra- Intra- Intra- Intra-
before | after Reduction | before | after Reduction

47 117.0 451 | 17.0 15.9 -11 25.7 25.1 -0.6
41 131.1 454 | 314 29.6 -1.8 21.7 21.6 -0.1
58 105.0 36.8 | 15.8 15.4 -0.4 24.6 24.1 -0.5
36 156.0 58.4 | 25.1 21.6 -4.5 35.0 32.5 -2.5
50 120.4 453 | 174 17.3 -0.1 25.8 26.0 +0.2
47 133.0 43.2 | 28.8 24.8 -4.0 39.5 35.2 -4.3
41 138.9 51.0- | 17.4 17.6 +0.2 27.0 27.9 +0.9
41 131.3 43.2 | 23.6 20.7 -2.6 34.7 32.8 -1.9
32 103.5 40.4 | 18.6 16.8 -1.8 28.5 28.8 +0.3
43 130.3 49.6 | 16.9 16.1 0.8 25.8 25.8 0
39 99.8 41.0 | 14.2 13.4 -0.8 20.7 20.8 +0.1
60 129.2 53.1 | 185 17.6 -0.9 25.5 26.5 +1.0
44 153.0 62.5 | 194 17.8 -1.6 31.1 29.7 -14
67 106.1 49.1 | 17.9 14.4 -3.5 23.3 19.8 -3.5
76 119.5 52.4 |15.3 15.0 -0.3 22.6 22.0 -0.6
46 108.8 40.5 | 18.3 16.1 -2.2 25.7 23.5 -2.2
95 93.2 40.3 | 144 12.7 -1.7 21.6 20.3 -1.3
59 97.3 41.6 | 13.7 12.8 -0.9 20.6 20.4 -0.2
63 152.0 48,5 | 24.1 23.0 -11 37.1 36.4 -0.7
75 95.5 45.7 | 141 13.5 -0.6 19.2 19.1 -0.1
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Table 4: Changes in intracellular and extracellular water in different BMI ranges after five days of
intensive treatment for lymphedema using Godoy method of treatment

Variables Extra- Intra- Extra- Intra- Extra- Intra-
reduction reduction reduction reduction reduction reduction
BMI 25-30 | BMI 25-30 | BMI 31-40 | BMI 31-40 | BMI >40 | BMI > 40

Valid data | 15 15 24 24 20 20

Mean -0.86 -0.13 -1.00 -0.52 -1.44 -0.87

Standard 0.642317 0.730623 1.381256 2.484457 1.381256 2.484457

deviation

Table 5: Paired test t results comparing reductions in intracellular and extracellular water in different
BMI ranges following treatment of lower limb lymphedema using intensive Godoy method treatment for
five days

BMI range Extracellular Intracellular Extracellular water
water water X
Intracellular water
25-30 p =0.0001 p=0.32 p =0.0001
31-40 p =0.0001 p =0.0001 p=0.01
> 40 p =0.0001 p=0.01 p=0.03

Table 6: Mann-Whitney U test results comparing reductions in intracellular and extracellular water
between different BMI ranges following treatment of lower limb lymphedema using intensive Godoy
method treatment for five days

BMI range BMI range p-value

25-30 extracellular | 31-40 p=0.48
25-30 extracellular | > 40 p=0.20
31-37 extracellular | > 40 p=0.41
25-30 intracellular | 31-40 p=0.09
25-30 intracellular | > 40 p=0.26
31-40 intracellular | > 40 p=0.7
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Discussion

The present study demonstrates important
changes in the mobilization of intracellular and
extracellular water following intensive five-day
treatment for lower limb lymphedema using the
Godoy method. This form of treatment enables an
average of a 50% reduction in edema volume in
the limb in five days due to the significant
reduction in fluids.>®> No previous studies using
this type of analysis were found in the literature.

Among the patients in the BMI range 25-t0-30
kg/m?, only the change in extracellular water was
significant, whereas the change in intracellular
water was non-significant. In all patients with
BMI > 30 kg/m?, however, significant reductions
were found in both intracellular and extracellular
water. These findings suggest that there is an
aggravating factor of lymphedema in patients
with a higher BMI. These changes are evident
mainly with regard to intracellular fluid, which
was not altered significantly in the individuals
with BMI < 30 kg/m?.

Animal studies have demonstrated the negative
impact of obesity on the lymphatic system,
affecting both the pumping mechanism and
capillary permeability.>*® From the functional
standpoint, the drainage of lymph is affected by
the both the change in lymphatic pumping and the
greater lymph production due to the increase in
capillary permeability. These mechanical and
functional changes related to greater lymph
production is what we denominate subclinical
systemic lymphedema.’

The changes in extracellular fluid were greater
than the changes in intracellular fluid. This
confirms the physiopathology of lymphedema,
which  leads to the accumulation of
macromolecules in the interstitial space and the
retention of fluids. However, the significant
increase in intracellular fluid was not expected.

Another interesting the finding was that the
amount of fluid reduced after treatment was
similar in the three BMI ranges. This suggests
that the stimulus of lymphatic drainage employed
has a uniform response in both obese and non-
obese patients.

© 2018 IJMSDR. All Rights Reserved.

Conclusion

Five days of intensive lymphedema treatment
using the Godoy method enabled a significant
reduction in intracellular and extracellular fluids
among patients in different BMI ranges. An
important finding was that obesity can aggravate
edema in these patients, leading to a new concept
of lymphedema that we denominate subclinical
systemic lymphedema.
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