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Introduction 
Lymphedema is a medical condition that is an externalization of a 
lymphatic insufficiency. Lymphedema is divided into two categories 
primary and secondary. Subsequently, primary lymphedema is 
subdivided into congenital when it appears before the age of two years, 
and early onset between the age of two and 35 and late after 35 years 
of age. Secondary lymphedema is caused by an external agent such 
as surgery, infection, trauma, and filariasis that injures the lymphatic 
system. [1,2]

Diagnosis is generally made with the clinical history and physical 
examination however additional tests may be needed. In some cases, 
such as in obese patients and those with lip edema, it is more difficult 
to diagnose and non-invasive exams such as bio impedance and an 
evaluation of the body mass index (BMI) are good alternatives for the 
differential diagnosis. [3-5]

The BMI is calculated using the patient’s weight and height, and so this 
measure includes body fat, lean body mass and water. The body water 
index is a good indicator of the degree of lymphedema because of the 
involvement of fluids in the composition of the swelling. [3]

The literature reports that obesity can be a risk factor in the development 
of lymphedema. The risk of developing lymphedema is 3.6 times 
higher in patients with BMIs greater than 30 than in individuals with 
normal BMIs (18.5 to 25). [4] 

Recently, international publications have described a new concept of 
intensive outpatient treatment for patients with lymphedema with the 
possibility of reducing around 50% of the volume of the lymphedema 
with five days of treatment. [6,7] This technique is a clinical approach 

that associates manual lymph drainage (Manual Lymphatic Therapy), 
an inelastic compression stocking (individually made using a fabric 
called grosgrain), [8] cervical stimulation and mechanical lymph 
drainage using the RAGodoy® electromechanical device. Thus, major 
changes in volume are generally observed in a short period.  The aim of 
this study was to assess the effect of intensive lymphedema treatment 
on the BMI and fat mass Index.

Patients and Methods
A clinical trial was performed using bio impedance to evaluate changes 
the in BMI and fat mass index of 30 consecutive male and female 
with diagnosis for lymphedema, secondary and primary and that was 
submitted to intensive treatment of the legs (8 hours/day for five days) 
in the Clinica Godoy between 2013 and 2015. All participants had grade 
III unilateral or bilateral Lymphedema of the legs. Patients with active 
infections at the beginning of or during treatment, joint immobility or 
heart disease were excluded from this study.

Patients were enrolled in the study consecutively in order of arrival in 
the clinic. They were submitted to intensive treatment consisting of 
8 hours/day using Mechanical Lymphatic Therapy (RAGodoy®), 15 
minutes of cervical stimulation and a grosgrain stocking (24 hours/
day). Mechanical Lymphatic Therapy consists of passive flexion 
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Table 1: Age and variations in weight, body mass index and body fat mass of the patients.
Patient Age BMI Before BMI After Body Fat Mass Before Body Fat Mass After Weight Before Weight After

1 45 47.4 47.5 57.7 55.9 113.9 114.2
2 25 38.3 38.7 56 60.1 136.9 138.2
3 33 40.9 39.1 55.5 51.1 118.1 113
4 44 62.5 59.9 85.5 82.9 153 146.6
5 43 25.9 25.1 29.5 30.4 86.3 83.6
6 31 31.9 30.9 33.6 33.6 83.7 81.2
7 39 41 39.8 53.2 50.8 99.8 96.9
8 21 23 22.2 23.8 22.8 73 70.2
9 55 40.3 38.7 44.9 44.9 93.2 89.4
10 67 49.1 45.2 51.3 52.3 106.1 97.7
11 46 32.4 31 33.3 29.2 80.8 77.3
12 46 40.5 38.6 48.2 50.7 108.8 103.8
13 73 36.4 35.4 41.7 43 86.4 84
14 27 37.1 33.8 42.8 37.3 114.9 104.6
15 53 30.8 30.5 35.9 35.2 73.6 72.9
16 23 30.5 29.4 32.7 30.6 79.1 76.1
17 63 44.3 43.2 52 51.8 108.4 105.9
18 48 69.3 64 105.1 93 198 182.7
19 35 39.5 37.4 51 50.5 101.1 95.7
20 37 36.7 35.7 49.1 48.7 117.5 114.4
21 61 55.3 52.4 67.1 64.9 121.2 114.8
22 47 43.2 40.3 41.2 43.2 133 124
23 60 70.8 66.1 84.3 83.8 155 144.8
24 55 58.3 54.3 58.4 66 127.7 119
25 59 41.6 40.7 51.2 50.5 97.3 95.3
26 63 48.5 47 69.5 67 152 147.2
27 24 28.8 26.5 28.1 28.3 78.5 72.2
28 68 27.8 27 29 28 63 61.2
29 46 34.7 33.4 38.7 37.2 109.8 105.9
30 38 35.4 31.9 37.4 24.7 82.9 74.7

BMI: Body Mass Index
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Figure 1: Variations in the mean weight, BMI and body fat index with treatment.
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and extension movements of the ankles specifically for the treatment 
of lymphedema. Cervical stimulation consists of gentle stroking 
movements using the thumb in the supraclavicular region at the base of 
the neck. Patients were assessed by bioimpedance (Inbody S10) before 
and after five days of treatment.

Statistical analysis

The paired t-test and Fisher’s exact test were used for statistical analysis 
with an alpha error of 5% being considered acceptable. The study was 
approved by the Research Ethics Committee of the Medical School in 
São José do Rio Preto (FAMERP)-Brazil # 099065/2015.

Results
The mean age of the patients was 45.8 years (standard deviation: 14.6; 
range:  21-73 years). Table 1 shows the ages, and changes in body 
fat mass and BMI of patients before and after treatment. A significant 
variation in the mean BMI (p-value = 0.0001) was observed. Eight 
patients had numerical increases and 22 had reductions in body fat 
mass, but there was no statistical significance (p-value = 0.5431) in 
the mean change in body fat mass. Figure 1 shows the variations in 
the mean weight, BMI and body fat index with treatment. Ages greater 
than 40 years were associated with obesity in this group of patients 
(Fisher’s exact test: p-value 0.01).

Discussion
This study shows that the reduction of edema in intensive lymphedema 
treatment reduces the weight and BMI, but does not significantly change 
the fat mass index. There are no descriptive studies in the international 
literature that report on this aspect of lymphedema treatment.

It is noteworthy that the BMI is an index calculated from the weight 
and the height of subjects that is used in the literature to correlate 
with parameters of obesity. Individuals are considered underweight 
when their BMI is below 20; an ideal weight is between 20 and 25, 
overweight when the BMI is between 25 and 30 and obese is above 30. 
Obese individuals are subdivided as mildly obese (BMI between 30 
and 35), moderately obese (BMI between 35 and 40), morbidly obese 
(BMI between 40 and 50) and very severely obese (BMI above 50). The 
classification of some patients in this study improved; three patients 
with morbid obesity before treatment became moderately obese, three 
who were moderately obesity became mildly obese and another mildly 
obese case became overweight. As the lymphedema was not fully 
reduced in one week of treatment, it is expected that the reduction in 
weight and BMI is greater with the normalization of edema.

This study showed that there was a reduction in the BMI and the 
classification of obesity in some cases, but these patients did not lose 
fat because they did not reduce their caloric intake. They lost water 
and therefore weight, with a decrease in the BMI. Lymphedema is the 
accumulation of water and macromolecules in the interstitial space, 
different to obesity, which is an accumulation of fat.

Research by the same author’s shows that the intensive treatment of 
lymphedema causes significant weight loss and a reduction of fluids 
in the lymph edematous limb, but an increase in liquid in non-affected 
extremities and the chest. [6,7] This suggests that the macromolecules 
are redistributed with the relocation of fluids during treatment and not 

eliminated. In treating obesity, the weight of all the extremities and 
the thorax is reduced, different to the weight loss during lymphedema 
treatment.

A reduction in the classification of obesity by BMI was seen in seven 
patients, but what is important in this group of patients is that 15 of the 
30 patients were morbidly obese. Only one patient had a normal weight 
and three were overweight. Another detail is that ages greater than 40 
are associated with morbid obesity. Two of 11 patients aged less than 40 
years and 13 of 19 patients aged over 40 years had morbid obesity. Thus, 
age is associated with more severe obesity in lymphedema. Research 
shows that obesity is a risk factor for developing lymphedema as well 
as a poor prognostic factor regarding the treatment of lymphedema.

There was no significant change in the mean fat mass index of this 
group of patients; in this assessment, there were numeric increases in 
eight patients and decreases in 22.

Conclusion
Significant reductions in the edema during the treatment of stage III 
lymphedema can lead to significant decreases in the weight and BMI, 
but no significant change in the fat mass index.
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