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Abstract
Introduction: Manual Lymphatic Drainage (MLD) creates pressure differentials to promote the movement
of lymph and interstitial fluid, for their relocation into the bloodstream and can thus act on the variables
responsible for determining blood pressure (BP). Objective: To investigate the behavior of hemodynamic
parameters, such as BP and Heart Rate (HR) during and immediately after a session of MLD. Materials and
methods: 23 healthy young volunteers with a mean age of 22 + 2.97 years (18-29), underwent a session of
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Resumo

MLD and evaluation of systolic BP, diastolic BP and HR after 10 minutes of initial rest, at the end of the imple-
mentation of the protocol in SP, PP and after 15 minutes of final rest. Results: No changes were found in sys-
tolic BP or diastolic BP before, during and immediately after the MLD session (p = 0.57, p = 0.20, respectively).
There was increased heart rate after the final 15 minute rest when compared to the HR after MLD in SP
(72 +19vs.76 £ 1.9, p = 0.002), however, without clinical relevance. Conclusion: During a session of MLD
with healthy young women, no significant hemodynamic changes occurred, demonstrating that this tech-
nique is safe from the cardiovascular point of view.

Keywords: Drainage. Blood pressure. Heart rate.

Introdugdo: A Drenagem Linfdtica Manual (DLM) tem por objetivo criar diferenciais de pressdo para pro-
mover o deslocamento da linfa e do fluido intersticial, objetivando a sua recolocagdo na corrente sanguinea,
podendo, dessa forma, atuar nas varidveis responsdveis pela determinagdo da pressdo arterial (PA). Objetivo:
Investigar o comportamento das varidveis hemodindmicas, como PA e Frequéncia Cardiaca (FC), durante e
imediatamente apds uma sessdo de DLM. Materiais e métodos: 23 voluntdrias jovens e sauddveis com idade
média de 22 + 2,97 anos (18-29), foram submetidas a uma sessd@o de DLM e avaliagcdo da PA Sistélica, da PA
Diastélica e da FC apés 10 minutos de repouso inicial, no fim da realizagcdo do protocolo em DD, em DV e apcés
15 minutos de repouso final. Resultados: Ndo foram encontradas alteragdes na PA Sistélica e na PA Diastédlica
antes, durante e imediatamente apds a sessdo de DLM (p = 0,57; p = 0,20, respectivamente); por outro lado,
verificou-se aumento da FC apds o repouso final de 15 minutos, quando comparado com a FC apés a DLM em
DD (72 + 1,9 vs. 76 + 1,9; p = 0,002), porém sem relevdncia clinica. Concluséo: Durante uma sessdo de DLM
em mulheres jovens sauddveis, ndo ocorrem alteracdes hemodindmicas importantes, demonstrando que essa
técnica é segura do ponto de vista cardiovascular.

Palavras-chave: Drenagem. Pressdo arterial. Frequéncia cardiaca.

Introduction

maintains the water balance of the interstitial spaces
and also enables the elimination of degradation resi-

Manual Lymphatic Drainage (MLD) was created by
the Danish biologist Emil Vodder and his wife Estrid
Vodder in 1936, with this technique being charac-
terized by some movements and orientation of the
direction of lymph drainage. Later, in the same year
as its creation, the systematization of the technique
was published in Paris and with this several groups
adopted these concepts, which are used to this day
by professionals from different spheres of practice,
such as beauticians, biologists, occupational thera-
pists, nurses, and physiotherapists (1). The MLD tech-
nique is one of the cornerstones in the treatment of
lymphedema, which is characterized by excessive and
persistent accumulation of extravascular and extra-
cellular fluid and proteins in the tissue spaces, the
consequence of an inefficient lymphatic system and
a chronic condition in which there is excessive accu-
mulation of fluid in the interstice (2). This technique

dues resulting from cellular metabolism (3).

The purpose of lymphatic drainage is to create
pressure differentials to promote the displacement
of lymph and interstitial fluid, aiming for their relo-
cation into the blood stream (1), in order to empty
the metabolic waste by maneuvering the lymphatic
system and lymph nodes (4). It aims to improve lym-
phatic function and blood circulation (5), and to de-
congest the lymphatic vessels resulting in improved
absorption and transport of liquids (6).

The maneuvers performed in MLD follow basic
principles, with the evacuation (removal) and uptake
(absorption) of the lymph (4). The external pressure,
exerted by manual massage, should overcome the
physiological internal pressure, which can reach 25-
40 mmHg in the major lymphatic vessels (7). This
technique should be carried out as follows: super-
ficially at a slow, uniform and appropriate pace, as
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this negates the mechanical feeling and provides the
maneuver with a pleasant feeling, at a determined fre-
quency and correct time, where the pressure should
always be directed in the physiological direction of
lymphatic drainage (8). In the application of this tech-
nique it is essential for the patient to be in a comfort-
able position, preferably lying down, with the region
to be treated uncovered (9).

Manual lymphatic drainage has been used in
healthy people, post-mastectomy patients, in post-
operative plastic surgery, for elephantiasis, nasal ob-
structions and colds, headaches, migraine, scarring,
nerve pain (post-surgery), head and neck edema,
rheumatic swellings, gynoid lipodystrophy, paraly-
sis edema and other edema types. In spite of this,
there are some absolute contraindications to per-
forming this technique, such as acute thrombosis in
the edematous region and acute bacterial or viral
inflammation of the swollen region, among others,
with some relative contraindications, such as hypo-
tonia, pregnancy, bronchial asthma, cardiovascular
diseases and arterial hypertension (9).

Hemodynamic changes originating from the use
of MLD are not well described in the literature. Leduc
et al. (5), with a group of patients with heart failure
and lower limb edema, found significant changes in
the heart rate when performing MLD only in the ede-
ma region, conversely, another study that performed
MLD with elderly patients found no statistically sig-
nificant differences (10). Based on this it is appropri-
ate to investigate whether MLD promotes any acute
change in the cardiovascular system, given that this
technique promotes the displacement of extravas-
cular fluid into the cardiovascular system which can
change the current volume and perchance the blood
pressure (BP) and the variables involved with this
physiological phenomenon. Therefore, the aim of
this study was to investigate the behavior of hemo-
dynamic variables, such as BP and HR (Heart Rate),
during and immediately after a Manual Lymphatic
Drainage session.

Materials and methods
Sample
This is clinical trial type, quasi-experimental study,

with a sample of 23 healthy young female volunteers
aged 22 * 2.97 (mean * standard deviation) between

18 and 29 years (minimum and maximum) selected
by convenience. Women with any contraindication
related to undergoing the MLD protocol and those
who were using medications that might affect the
autonomic nervous system were excluded from the
sample. The study volunteers were instructed not to
perform intense physical activity in the 24 hours pre-
ceding the study protocol, and not to consume alcohol
or coffee in the 12 preceding hours. All participants
read and signed the informed consent form prior
the procedures being performed, in accordance with
Resolution 196/96 of the National Health Council.
This study was approved by the ethics committee of
the institute under procedure No. 0279/11.

Experimental protocol

The volunteers were instructed to eliminate
urine prior to the MLD (5) procedure, then the an-
thropometric evaluation was performed, with the
volunteers then remaining at rest for 10 minutes in
the supine position (SP). After 10 minutes of rest
the systolic blood pressure (SBP), diastolic blood
pressure (DBP) and the HR at rest was measured
using a digital sphygmomanometer OMRON - HEM
710 INT (11).

With the volunteers in the SP the MLD protocol
was initiated. At the end of the realization of the
Protocol in the SP the SBP, DBP and HR were again as-
sessed, also with the patient in the SP. The volunteer
was then asked to change position to the prone posi-
tion (PP) for the continuation of the MLD protocol
and when the MLD protocol in the PP was finished the
volunteer was asked to return to the SP for the new
measurement of SBP, DBP and HR. When finishing the
MLD protocol the volunteer was asked to remain at
rest for 15 minutes in a sitting position and the SBP,
DBP and HR were again reevaluated.

Lymphatic drainage

Manual lymphatic drainage was carried out us-
ing the Leduc technique characterized by inciting or
call-up maneuvers (radial to ulnar) and reabsorp-
tion or uptake maneuvers (ulnar to radial) (12) of
the lymph nodes in the following sequence: supine
position (breast, abdomen, upper and lower limbs);
prone position (leg region, buttocks, back and chest).

Fisioter Mov. 2015 Jan/Mar;28(1):41-8



G

Ramos PS, Cunha IRMM, Rachel MC, Pacca PSS, Ferreira AP, Ricardo DR.

The following protocol guided the procedure: 1)
with the patient in the supine position the thera-
pist started with call-up of the axillary and brachial
nodes of the breast, supra-mammary reabsorption,
call-up of axillary and brachial nodes of the breast,
infra-mammary reabsorption, call-up of axillary and
brachial nodes of the breast, reabsorption diagonal-
ly above the breast, call-up of axillary and brachial
nodes of the breast, reabsorption diagonally below
the breast, call-up of axillary and brachial nodes of the
breast, reabsorption of upper abdomen from medial
to brachial ascending diagonally, call-up of axillary
and brachial nodes of the breast. Subsequently, ingui-
nal call-up, lower abdomen reabsorption from bra-
chial to medial descending diagonally from the flanks
to the pubis and inguinal call-up were performed.

In the upper limbs (ULs), call-up was performed
for the axillary, deltoid, arm, elbow, forearm, palm,
and finger nodes, with reabsorption of the fingers,
forearm, palm and back of the hand, call-up of the
elbow, reabsorption of the arm, and call-up of the
axillary and deltoid nodes. In the lower limbs (LLs)
call-up was performed for the inguinal, thigh, popli-
teal fossa, leg, malleoli, sole of the foot and toe nodes,
with reabsorption of the toes, sole and instep of the
foot, call-up of the malleoli, reabsorption of the in-
ner anterior region of the leg, call-up of the popliteal
fossa, reabsorption of the inner region of the thigh,
and call-up the inguinal nodes. 2) With the patient
in the prone position the therapist started with call-
up of the malleolar, inguinal, popliteal fossa, and calf
nodes, reabsorption in the calf, call-up of popliteal
fossa, inguinal, and posterior thigh, reabsorption
of the posterior thigh, call-up of inguinal, iliac crest
nodes, call-up of the gluteal nodes, reabsorption in
the gluteal nodes, call-up in the inguinal, iliac crest
nodes, call-up of brachial breast, axillary, and scapu-
lar nodes, reabsorption in the dorsal region, call-up
of brachial breast, axillary and shoulder nodes. Each
session lasted for one hour and fifteen minutes, with
the technique application time being fifty minutes.

Evaluation of heart rate and blood pressure

Blood pressure was measured using a validated
and calibrated digital sphygmomanometer OMRON -
HEM 710 INT (11). This was carried out using the left
arm of the volunteer after the 10 minutes initial rest
period, at the moment before the change of position,

and the end of the MLD session. The BP and HR were
also measured after 15 minutes of the MLD session.

Statistical analysis

Initially the normality (Kolmogorov-Smirnov) and
the homocedasticity of the data distribution were
tested, validating the use of parametric statistics. For
the description of the sample, the central tendency
and variability of the data were expressed as mean *
standard deviation, minimum and maximum, while
for the data used in the statistical inference, the re-
sults were presented as mean * standard error of
the mean. A repeated measures analysis of variance
(ANOVA) was used to compare the mean values of
SBP, DBP and HR in the rest, PP, SP and final mo-
ments. Statistical calculations were performed using
the Prism version 5.01 program (GraphPad, USA),
considering a significance level of 5%.

Results

The demographic characteristics of the sample
are presented in Table 1.

No changes were observed in the SBP or DBP, be-
fore, during and immediately after the completion
of the Manual Lymphatic Drainage, p = 0.57 and
p = 0.20 respectively (Figure 1).

Conversely, after the final rest of 15 minutes in
a sitting position, the HR was higher than after the
completion of the MLD in the SP (72 + 1.9 bpm vs.
76 1.9 bpm; p = 0.002) - Figure 2.

Table 1 - Demographic characteristics of the sample

Variables Mean + SD Mmu_num i
Maximum

Age 22 £ 2.97 (18 -29)

Body weight 60 = 9.05 (46 - 80)
Height 1.62 = 0.07 (1.43-1.73)
BMI 22.9 = 2.54 (17.4 - 27.4)
SBP rest 1211 £ 9.64 (101 - 138)

DBP rest 74.65 £ 9.2 (60 - 99)
HR rest 78.2 = 9.81 (63 - 104)

Note: SD = Standard deviation; BMI = body mass index; SBP =
systolic blood pressure; DBP = diastolic blood pressure; HR =
heart rate.
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Figure 1 - Behavior of the systolic and diastolic blood pres-
sure before, during and immediately after MLD
Note: Systolic blood pressure (SBP); diastolic blood pressure (DBP);
supine position (SP); prone position (PP).
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Figure 2 - Behavior of heart rate before, during and imme-
diately after MLD
Note: Supine position (SP); prone position (PP); heart rate (HR).

Discussion

This study contributes to the body of knowledge
by addressing the behavior of cardiovascular vari-
ables in young, healthy women that underwent a MLD
session employing the Leduc technique. The behav-
ior of the BP during MLD is a factor discussed in the
clinical practice and some professionals consider it to
be a contraindication to performing the technique in
patients with systemic hypertension, as it is believed
that MLD can further enhance the BP values after its
performance, however, little evidence directly ad-
dressed the issue. In the present study, the behavior
of BP and HR was verified during and immediately
after a MLD session.

Changes in BP during and after a MLD session can
be justified by the physiology involved in the tech-
nique and in the responses to the application of this
procedure. Primarily, the physiological function of
the lymphatic system needs to be addressed, as this
is responsible for collecting the interstitial fluid and
relocating it into the blood-vascular system (4). The
MLD technique uses graded and constantly chang-
ing pressures, thereby mimicking the contractions
of the smooth muscle of the lymphatic vessels and
accompanying their rhythm (13).

Manual lymphatic drainage increases lymphatic
transport, helping in the removal of interstitial fluid;
the method consists of a pressure phase followed by
a relaxation phase (14). The lymphatic system has
several important functions, such as the control of
macromolecular homeostasis, absorption of lipids,
immune function and the control of interstitial fluids
(15). Its main role is to remove fluid and proteins
from the interstitial spaces, and the elimination of
these elements is only possible through the lymphatic
capillary membrane, as this is more permeable than
the blood capillary membrane (16). As itis a second-
ary blood circulation route, it permits the draining
of a filtrate from the blood, called lymph, from in-
terstitial space into the blood vascular system and
is responsible for transporting the lymph from the
periphery to the center in one direction (16, 17),

A second point to be addressed is the function of
the MLD technique, which consists of directing the
fluid from the interstitial space to the drainage center,
through specialized kinesic maneuvers called “Manual
Lymphatic Drainage”. This external compression is
responsible for promoting a pressure differential
between the extremities, thereby moving the fluid
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contained in a lymph vessel, allowing a reduction of
pressure within the lymphatic vessel and aiding the
entry of the excess liquid contained in the interstitium
into the interior through the pressure difference (4).

The maneuvers are performed rhythmically, slow-
ly and gently in the direction of the lymphatic circula-
tion and about the lymph nodes (18). The intersti-
tial fluid removed and relocated into the lymphatic
vessels, is directed to the vascular system, in turn
increasing the volume in the intravascular bed, which
can interfere with the BP and HR values so that the
BP is expressed by the cardiac output and peripheral
vascular resistance (19). Any change in these com-
ponents can interfere with the pressoric levels and
during MLD changes in cardiac output are possible.

In the present study no changes in BP values were
observed when the values obtained while resting,
during the MLD, and after the procedure were com-
pared, as presented in (Figure 1). Most probably no
differences were found because all the study volun-
teers were healthy and the cardiac and vascular com-
ponents that generate and BP and are controlled by
complex mechanisms were healthy, thereby allowing
the regulation and maintenance of the variation of the
BP from moment to moment, thus controlling the size
of the vessels, the vascular reactivity, the fluid dis-
tribution into and out of the vessels and the cardiac
output (20). In addition, the BP is not governed by a
single system, but by an interrelationship of mecha-
nisms that perform specific functions, divided into
fast and slow control mechanisms (21-23).

Fast control is performed by the baroreflex that
is activated by arterial baroreceptors, which are
mechanoreceptors (24). The arterial baroreceptors
constitute one of the most important BP control
mechanisms, these being free, branched nerve end-
ings, which are primarily in the carotid sinus and the
aortic arch walls (25). For baroreceptor activation to
take place, a distension of the vascular walls has to
occur, with them then acting as mechanoreceptors
that regulate the BP through the reflex regulation
of HR, cardiac output, myocardial contractility, and
peripheral vascular resistance (26).

In the present study there may have been an in-
crease in intravascular volume and therefore car-
diac output, thus promoting the stimulation of the
baroreceptors, with these acting to maintain the SBP
and DBP values of the volunteers, also considering
that the subjects were healthy and most probably
had healthy systems. In the study by Nakamura et al.

(10) where, in a group of eight elderly women with
the BP measured using an aneroid sphygmomanom-
eter, there were no changes in BP values after the
MLD sessions.

Another important factor that should be taken
into consideration is the urge to urinate after the MLD
technique, which, according to Krupek et al. (12),
is commonly reported by individuals who perform
the procedure. In this study the amount of urine pre
and post MLD was compared and, after analysis of
the results, an increase in urine after the MLD ses-
sion compared to the urine sample before MLD was
observed, however, without statistical significance.
In the present study, some participants presented
this need for urination, which can be related to the
inhibition of ADH (antidiuretic hormone). The main
role of this hormone is to conserve body water and
regulate the tonicity of the bodily fluids, with its ac-
tion occurring in the renal collecting tubules and
ducts. Minimum amounts are required for the an-
tidiuretic action, however, when ADH is present in
higher amounts, it causes a powerful constriction of
the arterioles of the entire body and consequently
the increase in BP (27).

The urge to urinate present in some volunteers
may be related to the inhibition of this hormone,
considering that in circumstances where there is a
low plasma concentration caused by the increase in
circulating fluid possibly generated by MLD, there is
less absorption of water into the renal distal collec-
tor tubules, promoting the excretion of urine for the
maintenance of the plasma concentration, which can
thus influence the reduction of intravascular volume
and maintenance of the pressoric values (28, 29).

The other variable analyzed in this study was the
HR, which underwent minor changes during the MLD,
showing statistical differences between the HR in the
final rest period when compared to the HR at the end
of the MLD in the SP. After 15 minutes of final resting
the HR was higher than the HR after the completion of
MLD in the SP, as shown (Figure 2), however it should
be noted that the difference found has no clinical rel-
evance and probably the difference between these
values originated from the manipulation of the volun-
teer for placement of the device and evaluation of the
variables investigated in this study, as the device had
to be removed between each measurement to make
it possible to perform the MLD technique correctly.
Furthermore, this may have been because the mea-
surement of BP at rest after the MLD was performed
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with the patient sitting, with this change of the position
of the volunteer being required so that after a MLD
session the patient did not remain lying down, thereby
increasing the external validity of the study.

The study of Leduc et al. (5), however, presented a
significant reduction in HR after MLD when compared
to the HR prior to the MLD, which may have been
justified by the application of the technique only in
the lower limbs in nine patients with congestive heart
failure and edema of the lower limbs. This result was
also reported by Nakamura et al. (10), who performed
the technique with 8 elderly people, where the HR af-
ter the MLD decreased when compared to the HR pri-
or to MLD, however, without statistical significance.
Furthermore the regions in which the technique was
applied were not described in the study, which may
have influenced the results when compared with the
present study, in which the technique was applied to
the entire body except the face.

Conclusion

In the present study it was found that during a
MLD session with healthy young women, significant
hemodynamic changes do not occur, showing that
this technique is safe from the cardiovascular point
of view. The changes found in the heart rate of the
volunteers after MLD, despite presenting statistical
differences, are not relevant from a clinical point
of view. Further studies with MLD over the entire
body, in specific groups of patients with cardiovas-
cular diseases or risk factors for their development,
for example, systemic hypertension and congestive
heart failure, are needed to affirm the safety of the
MLD technique.
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