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ABSTRACT

Background: Manual lymphatic drainage (MLD) is a technique widely used in clinical practice to favor the absorption and transport of
interstitial fluid and macromolecules through the lymphatic system. Usually, MLD is indicated as a way of treating edema and
lymphedema of different etiologies. Objective: Analyze the immediate effects of manual lymphatic drainage on the volume and
sensation of the lower limbs of healthy women. Methods: The sample consisted of 40 healthy women aged between 18 and 44 years,
sedentary and with body mass index between 18,5 - 29,9 Kg/m2. They were bilaterally submitted to a single MLD session on the lower
limbs. The evaluation of the volume of the lower limbs was made by perimetry and the sensation in the lower limbs was determined
through a questionnaire prepared by the authors of this study. Results: It was observed that there was no statistically significant
difference in the perimetry of the lower limbs (p = 0.05), however a decrease was reported in the “sensation of weight” in the lower limbs
and in the “tiredness to walk”. Conclusion: Manual lymphatic drainage did not decrease the volume, but it did improve the feeling of
heaviness and tiredness to walk providing a feeling of lightness in the lower limbs.
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BACKGROUND

Manual lymphatic drainage (MLD) is a manual
technique designed to improve the functions of the
lymphatic system by light and smooth, slow and
rhythmic maneuvers, which obey the path of the
superficial lymphatic system. It is indicated for
patients who have different types of circulatory,
vascular and lymphatic disorders. Edema is an
accumulation of interstitial fluid, which leads to
changes in the normal dynamics of capillaries and
interferes with the functioning of the pumping
mechanism of the Ilymphatic and venous
systems®?, Thus, edema is the main symptom
treated by MLD for optimizing the functions of the
lymphatic system. The formation of edema may be
related to the posture adopted for long periods of the
day, type of clothing used, climate, physical activity,
hormonal fluctuations, salt intake, obesity, age,
lifestyle, family history and others®.

MLD has been used as a way of treating several
disorders, such as: cellulite®”, localized
adiposity®”, postoperative of cosmetic plastic
surgeries®, postoperative of orthognathic surgery®,
post-traumatic  edema®®1?d  lymphedema?13),
chronic venous insufficiency41®  lipedema®?,
premenstrual edema®®, gestational edema®2% and
fioromyalgia®*??. Especially, women in menacme,
suffer the influences of the different phases of the
menstrual cycle and, consequently, they are subject
to changes caused by the difference in

concentration of the female hormones participating
in this process®. The presence of edema can
cause discomfort, a feeling of heaviness in the limb,
tiredness, decreased functional and professional
performance, and can directly interfere with quality
of life®. MLD is a technique widely used in clinical
practice as a way to promote overall muscle well-
being and relaxation. However, the scientific basis
for its use in healthy women is still insufficient, not
reproducing what occurs in most physiotherapy and
aesthetic clinics. Therefore, the aim of this study
was to analyze the immediate effects of manual
lymphatic drainage on lower limb volume and body
satisfaction in healthy women.

METHODS
Ethical considerations

This study is a blinded clinical trial, which began
after approval by the Research Ethics Committee of
the Universidade Paulista (protocol number:
13022019.8.0000.5512). All volunteers agreed and
signed the Informed Consent Form.

Sample

The sample consisted of 40 women, aged
between 18 and 44 years, healthy, sedentary and
with body mass index (BMI) between 18.5 - 29.9
Kg/m2.
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They were invited to participate in the study,
constituting a sample for convenience. The
exclusion criteria were: postoperative period less
than six months, pharmacological or clinical
treatment for weight loss, having undergone
aesthetic treatment in the last six months, presence
of acute infections and inflammations, cardiac
patients, pregnant women, puerperal and lactating
women, presence of thrombosis deep vein, phlebitis
and thrombophlebitis, presence of acute or chronic
edema in any part of the body and if the patient had
fever or malaise.

Outcomes

The volunteers were evaluated in two moments,
being pre and post-intervention with the MLD
technique, by a blind evaluator, who did not know
which procedure the volunteer would undergo and
remained outside the room during the intervention.
A physical therapy evaluation form, proposed by the
authors, was used, consisting of identification,
anamnesis, physical examination and questionnaire
about the sensation in the lower limbs.

On physical examination, an anthropometric
assessment was performed, by measuring body
mass and height, to obtain BMI. To measure body
mass, a digital scale was used with the volunteer
wearing swimsuits, and body height was assessed
with a stadiometer.

Perimetry

The volume of the lower limbs was determined
by the perimetry performed on the thighs, legs and
ankles bilaterally. The thigh and leg perimetry was
performed with the volunteer in orthostatism, with
measurements every 7 centimeters from the
popliteal line, with three levels of thigh (Thigh 1,
Thigh 2 and Thigh 3), four levels of leg (Leg 1, Leg
2, Leg 3 and Leg 4) and the ankle perimeter was
performed using the Figure Eight method with the
volunteer in the supine position, so that the ankle
remained in a neutral position24, totaling 8 levels of
perimeter.

Questionnaire on the sensation of the lower limbs
The questionnaire about the sensation of the
lower limbs was elaborated by the authors of this
study based on the reports obtained by the patients
in clinical practice. It was composed of four
guestions, three of which were repeated in the pre-
and post-intervention evaluations, so that the
volunteer should explain the sensation of her legs.
Question 1 was: “Explain the sensation of your
legs with just one word:”, there were no answer
options and the volunteer could use any word she
thought she would refer to. Questions 2 and 3 were:
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"Do you feel your legs are heavy?" and “Due to the
weight you feel, are you tired of walking?”,
respectively, for both the volunteer should answer
“yes” or “no”, if her answer was “yes”, she should
score on a Visual Numerical Scale (VNS) from O
(zero), being “weightless” or “without fatigue”, to 10
(ten), “very heavy” or “very tired”, respectively.

Question 4 was different in the moments of
evaluations, being in the pre-intervention: “How
often do you feel your legs tired?”, With the following
answer options: “never”’, “often”, “sometimes” and
“always”; whereas in the post-intervention: “Choose
a word that defines the sensation of lower limbs:”,
with the options: “light”, “little lightness”, “normal”,
“heavy” and “other” (the volunteer should say a word
to suit your sensation in the lower limbs).

Therapeutic procedure

The therapeutic procedure consisted of applying
a single session of MLD, with an average duration
of 40 minutes each. The volunteer was positioned
on the stretcher in the supine position, in a
symmetrical and comfortable way, wearing bathing
suits. Then, it was performed the evacuation of
términus (10 times) and diaphragmatic exercises (5
repetitions). The DLM technique used was the
Leduc®2 method.

The standardization for the execution of the
technique was initiated by the left lower limb
followed by the right one, the maneuvers followed
the proximal to distal direction and return to the
proximal of the limb, in the direction of the lymphatic
flow, with slow and rhythmic speed, light and soft
pressure, using maneuvers accurate with smooth
skin traction.

The application of the technique, in each of the
lower limbs, started by evacuating the inguinal
lymph nodes (10 times), followed by resorption and
uptake maneuvers in the thigh region divided into
three parts (5 times in each part), evacuation of the
popliteal lymph nodes (10 times), followed by
resorption and uptake maneuvers in the leg in three
parts (5 times in each part) and in the ankle
(supramalleolar, retromalleolar, inframalleolar and
instep) and ending with the return of the maneuvers
in the reverse sequence.

Statistical analysis

For statistical analysi it was used the software
R for Mac IOS. The normality of the data was verified
using the Shapiro-wilk test. For comparison between
the pre and post-intervention values, the paired t-
test for VNS was used and for the categorical ones,
the Cochran Q test was used for paired nominal
data. The significance level of p <0.05 was adopted.
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RESULTS

Of the 57 women who were interested in
participating in the research, 6 were above the
established age group, 5 practiced physical
activities regularly, 3 were in the recent post-
operative period, 1 being for abdominoplasty and
2 for sclerotherapy, 2 were undergoing clinical
treatment for weight loss, and 1 was
breastfeeding. Therefore, the sample consisted of
40 women who received the application of the
DLM technique in both lower limbs.

The demographic characteristics of the
patients are described in Table 1, whose variables
analyzed are expressed in absolute and
percentage values (%). The mean age was 30.13
years (x 9.20), the body mass was 67.23 kg (x
11.10) and the BMI was 25.36 kg/m2 (£ 4.03).
Regarding ethnicity, 72.5% were white, 22.5%
black and 5% others. Regarding marital status,
55% were married and 45% were single. Most
volunteers had never undergone the MLD
technique (55%) and did not use hormonal
contraceptives (52.5%). As for life habits, 7.5% of
the volunteers were smokers, 80% did not use
alcohol and 52.5% did not use hormonal
contraceptives.

Table 1. Clinical characteristics of patients in the
pre-assessment.

Clinical characteristics Sample (n=40)

30,13 (+9,20)
67,23 (+11,10)

25,36 (+4,03)

Age (years)
Body mass (Kg)

Body mass index (Kg/m?)

Race (%)
White 72,5% (n=29)
Black 22,5% (n=9)
Others 5% (n=2)

Marital status (%)

Married 55% (n=22)

Single 45% (n=18)

Use of hormonal contraceptives

Yes 47,5% (n=19)
No 52,5% (n=21)
Perimetry

There was no statistically significant change
in all levels of perimetry (thigh, leg and ankle) in
the pre and post-intervention (Figure 1).
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Thighl Thigh? Thigh3 Legl Leg2 Leg3 Leg4  Ankle

Pre-intervention mPost-intervention

Figure 1. Perimetry of lower limbs

"Note: Thigh 1 - 7cm above the popliteal line; Thigh 2 - 14cm above
the popliteal line; Thigh 3 - 21cm above the popliteal line; Leg 1 -
7cm below the popliteal line; Leg 2 - 14cm below the popliteal line;
Leg 3 - 21cm below the popliteal line; Leg 4 - 28cm below the
popliteal line; Ankle - perimetry using the Figure Eight Method.

Questionnaire on lower limb sensations

As for the Questionnaire on the sensations of
the lower limbs (Table 2), in Question 1 (“Explain
the sensation of your legs with just one word”), the
volunteer could use any word that she thought to
refer to the sensation of her legs. In the pre-
intervention assessment, the following words
were mentioned with their respective frequencies:
“tired” (37.5%, n = 15), “normal” (32.5%, n = 13),
“painful” (10%, n = 4), “Swollen” (10%, n = 4),
“heavy” (5%, n = 2) and “fatigued” (2.5%, n = 1).
In the post-intervention assessment, “mild”
(47.5%, n = 19), “relaxed” (25%, n = 10), “well”
(10%, n = 4), “wonderful” (7.5 %, n = 3), “relieved”
(2.5%, n = 1), “floating” (2.5%, n 1) and
“‘comfortable” (2.5%, n = 1).

In Question 2 (“Do you feel your legs
heavy?”), In the pre-intervention assessment,
62.5% (n = 25) of the volunteers responded that
they felt their legs heavy with intensity rated at
6.25 (£ 14.81) in the VNS; whereas in the post-
intervention, there was a statistically significant
decrease in the sensation of weight (2.5%, n = 1)
(p <0.001) with a decrease in intensity to 0.05 (+
0.31).

In Question 3 (“Due to the weight you feel,
are you tired of walking?”), In the pre-intervention,
62.5% (n = 25) of the volunteers answered that
they did not feel tired to walk with intensity rated
at 2.85 (+ 3.86) in the VNS; already in the post-
intervention, there was a statistically significant
decrease in the feeling of tiredness to walk, since
100% (n = 40) reported no as an answer, with
intensity classified as 0 (p <0.001).

And finally, in Question 4 (“How often do you
feel your legs tired?”), In the pre-intervention,
47.5% (n = 19) answered “sometimes”, 30% (n =
12) “frequently”, 20% (n = 8) "always" and 2.5%
(n=1)"never". In the post-intervention evaluation,
72.5% (n = 29) chose “light”’, 25% (n = 10) “little
light” and 2.5% (n = 1) “normal”.
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Table 2. Questionnaire on the sensations of the lower limbs in the pre and post-intervention

MTP&RehabJournal 2020, 18: 771

-

evaluations.
Pre-intervention Post-intervention p value
Question 1: “Explain the sensation of your legs with just one word:”
Tired 37,5% (n=15) Light 47,5% (n=19) -
Normal 32,5% (n=13) Relaxed 25% (n=10) --
Sore 10% (n=4) Good 10% (n=4) --
Swollen 10% (n=4) Wonderful 7,5% (n=3) --
Words — ieavy 506 (n=2) Relieved 506 (n=2) -
Fatigued 2,5% (n=1) Floating 2,5% (n=1) --
Fat 2,5% (n=1) Comfortable 2,5% (n=1) --
Question 2: "Do you feel your legs are heavy?"
Yes 62,5% (n=25) 2,5% (n=1)
No 37,5% (n=15) 97,5% (n=39)
VNS 6,25 (+14,81) 0,05 (+0,31) p <0.001
Question 3: “Due to the weight you feel, are you tired of walking?”
Yes 37,5% (n=15) 0% (n=0)
No 62,5% (n=25) 100% (n=40)
VNS 6,25 (+3.86) 0,0 (+0.00) p <0.001
Question 4:

Pre-intervention: “How often do you feel your legs tired?”
Post-intervention: “Define the sensation of lower limbs”

Ever 20% (n=8)

Often 30% (n=12)
Words Sometimes 47,5% (n=19)

Never 2,5% (n=1)

Light 72,5% (n=29) --
Little Lightness 25% (n=10) --
Normal 2,5% (n=1) --

"Note: VNS: visual numerical scale.

DISCUSSION

The results show that the MLD did not change
the volume of the lower limbs assessed by the
perimetry (thigh 1, thigh 2, thigh 3, leg 1, leg 2, leg
3, leg 4 and ankle). On the other hand, MLD
improved the feeling of weight observed by the
change of words chosen at different moments of
assessment, with 37.5% in the pre-intervention
assessment saying that their legs were “tired” and
32.5% “normal”; in the post-intervention, 47.5%
reported that their legs were “light” and 25%
“relaxed”. In addition, the answers obtained in
Questions 1 and 2 show such changes, as MLD was
effective in improving the sensation of heavy legs
from 37.5% to 97.5% (p <0.001), with an intensity of
weight sensation of 0.05 in the VNS, and none of the
volunteers (p <0.001) reported feeling tired of
walking after applying MLD. In the pre-intervention,
97.5% of the volunteers reported feeling tired in their
legs “always”, “often” and “sometimes”; in the post-
intervention assessment, the same volunteers
(97.5%) reported feeling of “lightness” or “little
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lightness”. The aim of this study was to analyze the
immediate effects of MLD on the volume of the lower
limbs and the sensation of the lower limbs of healthy
women. The initial hypothesis was that the MLD
would not provide significant changes in the volume
of the lower limbs, as the women who were
submitted to the application of this technique were
healthy and did not present complaints of edema or
any other condition that could interfere with the
lymphatic and/or venous circulation of the lower
limbs, although they may have a possible subclinical
edema related to the weather or the phase of the
menstrual cycle@,

However, it was expected that the volunteers
would report changes in the sensation of the lower
limbs, due to the physiological and therapeutic
effects that MLD promotes, which are evidenced by
empirical bases according to the reports of patients
in clinical practice. Therefore, the outcomes
presented here are in accordance with the initial
hypothesis, and the main motivation for carrying out
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this study was to demonstrate that, although MLD
does not change the volume of the lower limbs,
patients present changes in the weight sensation of
the treated region™, providing scientific basis for the
use of the technique in cases of promoting well-
being and overall body relaxation due to its
analgesic effects, muscle relaxation, tension relief
and induction of psychological relaxation®®.

Perimetry was performed to check the alteration
in the volume of the lower limbs in the thigh, leg and
ankle regions after the application of MLD, since this
instrument is widely used in clinical practice and
scientific studies. To date, no clinical trials have
been found to investigate the immediate effect of
MLD in healthy women or those with circulatory
disorders, which makes it difficult to compare the
results obtained here. On the other hand, the
conception of this study is highlighted as
perspectives and incentives for new scientific
research. However, perimetry is a form of classical
evaluation, both in clinical practice and in scientific
research.

It is important to emphasize that even though
the MLD is performed for more sessions, there is no
consensus in the literature about its alteration in the
perimetry after the application of the technique,
being mainly dependent on the presence or not of
associated dysfunction. No significant changes
were observed after the application of DLM in
women with cellulite (10* and 14 sessions®). There
was a decrease in perimetry when MLD was
associated with combined therapy (10 sessions) in
patients with adiposity located in the abdomen
region®, after 20 sessions of DLM in women with
cellulite in the buttocks and thighs(.

The questionnaire on the sensations of the
lower limbs was prepared by the authors of this
study due to the lack of validated instruments. The
proposal was that there should be simple and
objective questions, with answer options to facilitate
the tabulation of data and the application of
statistical tests and without answer options to allow
the volunteers to freely express their sensation in
the lower limbs without the influence of standardized
responses, since never before has another research
on this topic been carried out.

A limitation of this study may be related to some
difficulty that the volunteers might have in
expressing the sensation of their legs. One way to
make the data more objective and quantitative was
the use of VNS to quantify the intensity of the
referred sensation from 0 (zero) to 10 (ten), zero
being no sensation and ten being a lot of sensation,
as proposed in previous studies*?®, The findings of
Branddo et al. (2010)® corroborate those of the
present study, as they did not observe a reduction in
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the perimetry, but there was an increase in body
satisfaction of patients with cellulite who underwent
10 sessions of MLD. The immediate effects of MLD
have been studied in recent years®®29, Ramos et al.
(2015)@® studied the acute responses of the
cardiovascular system in healthy women after a
single session of MLD. The authors found that there
are no major hemodynamic changes in resting heart
rate, systolic and diastolic blood pressure before,
during and immediately after the MLD session.
However, in patients with type 1 diabetes mellitus, a
decrease in capillary and urinary glucose was
observed as an acute effect after the application of
MLD®, Inoue e Maruoka (2017)?® used VNS
before and after therapy to assess the degree of
physical symptoms, such as fatigue, and a
guestionnaire identified positive body changes after
a single session of MLD: “| feel my body is warmer”,
“| feel my body is lighter ”,“ | feel it was good for my
health”.

As future perspectives, it is suggested that
volunteers be divided into groups to compare the
immediate effects of MLD. It is believed necessary
to study the effects of MLD between the different
phases of the menstrual cycle®® 23 among women
at menacme and after menopause®® and between
users and non-users of hormonal contraceptives, as
Camargo et al. (2018) found that after a MLD
session there is an increase in natriuresis in non-
users of oral hormonal contraceptives and in users
there is an induction to increase the release of
glycerol and ANP®", In the present study, most
volunteers (52.5%) used hormonal contraceptives,
which may have interfered with the immediate effect
of MLD.

It is suggested to carry out more studies on
this topic, with a larger sample, using objective and
subjective instruments, to identify the sensation of
body changes after the application of MLD. Other
ways of identifying the volume of the limbs can be
used, such as volumetry. It is considered important
to clarify the immediate and long-term effects of
MLD in order to prove the effectiveness of the
technique associated or not with other treatment
methods according to the needs of the patients.

CONCLUSION

Manual lymphatic drainage did not decrease the
volume, but it did improve the feeling of heaviness
and tiredness to walk providing a feeling of lightness
in the lower limbs.
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