Cureus

Article

Review began 01/10/2022
Review ended 01/11/2022
Published 01/15/2022

© Copyright 2022

Pereira de Godoy et al. This is an open
access article distributed under the terms of
the Creative Commons Attribution License
CC-BY 4.0., which permits unrestricted use,
distribution, and reproduction in any
medium, provided the original author and
source are credited.

Open Access Review

DOI: 10.7759/cureus.21263

Mechanical Lymphatic Drainage (RAGodoy®):
Literature Review

Jose Maria Pereira de Godoy > %, Maria de Fatima Guerreiro Godoy > , Henrique Jose Pereira de Godoy % °

1. Cardiology and Cardiovascular Surgery, Sao José do Rio Preto School of Medicine (FAMERP), Sao José do Rio Preto,
BRA 2. Angiology and Vascular Surgery, Clinica Godoy, Sao José do Rio Preto, BRA 3. Occupational Therapy, Sao José
do Rio Preto School of Medicine (FAMERP) and Clinica Godoy, Sao José do Rio Preto, BRA 4. General Surgery, Sao José
do Rio Preto School of Medicine (FAMERP) and Clinica Godoy, Sao José do Rio Preto, BRA 5. General Practice, Clinica
Godoy, Sao José do Rio Preto, BRA

Corresponding author: Jose Maria Pereira de Godoy, godoyjmp@gmail.com

Abstract

Lymphatic drainage is the main form of therapy for lymphedema, as it affects the pathophysiology of this
clinical condition. The two main objectives of lymphatic drainage are the formation and drainage of lymph.
In recent years, Godoy & Godoy developed a novel concept of mechanical lymphatic drainage involving a
device denominated RAGodoy®, which performs passive exercises of the lower and upper limbs as a form of
lymphatic drainage. The aim of the present study was to address the concept of this therapy as well as
perform a literature review on its forms of use and the results obtained. All studies analyzed show that this
technique used as monotherapy enables the treatment of lymphedema, but superior results are achieved
when combined with compression mechanisms.
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Introduction And Background

Lymphedema is a clinical condition that leads to a specific type of edema, the cause of which is a failure in
the formation or drainage of lymph [1-2]. Clinical staging takes into account the manifestation of the edema
and the deformities observed. In grade I lymphedema, the swelling appears during the day and in grade II,
the patient awakens with edema in the morning, which normally worsens during the day. Grade III
lymphedema is similar to grade II but more advanced and with worse deformities [2]. Severity may be mild
with a volume increase of up to 20% (compared to the normal contralateral leg), medium with increases of
between 20% and 40%, or severe with increases of more than 40% [3]. An association of therapies is
recommended to treat lymphedema with lymph drainage, compression mechanisms, and exercising [4]. One
of the advances in the treatment of lymphedema is mechanical lymphatic drainage using a device
denominated RAGodoy®, which performs passive plantar flexion and extension or flexion-extension of the
arm [5]. This device has been adapted and improved over the years, giving it new forms of use. The aim of
the present study was to address the concept of this therapy as well as perform a literature review on its
forms of use and the results obtained.

Review
RAGodoy® performance

Physiological lymphatic drainage performed by the body itself uses mechanisms that promote a pressure
differential in the intravascular and extravasated fluid environment. The main pressures used by the
lymphatic vessels are the pressures vis front, vis latere, and the contraction of the lymphangions. The vis
latere pressure is generated by the compression of the artery under the lymphatic during cardiac systole,
muscle activity, and peristalsis, and the vis-front pressure is caused on the forehead during breathing
movements [6].

The space between one valve and another in the lymphatic vessels constitutes a functional unit in which it
performs a “lymph pumping” effect similar to the heart. It follows the same principles of cardiac contraction
where filling triggers contraction as well as external compression.

Another way to stimulate the venous and lymphatic displacement is through muscular work that performs
an external compression having an effect of “pressure vis latere.” Muscle work is essential to help the
venous and lymphatic systems overcome the “negative” effect of gravitational pressure.

Gravitational pressure can have an opposite or favorable effect on lymphatic drainage, and this depends on
the individual's posture. Lifting the limb favors this return, and the bipedal position makes it difficult to
return.
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Knowledge of these physiological drainage mechanisms allowed the development of an electromechanical
device known in Brazil as RAGodoy®, which performs plantar flexion and extension (Figures /-3) and
extension movements of the elbow (Figure 4). Thus, there is a “passive” stimulus of the limb's muscle work,
facilitating the venolymphatic return, which constitutes a passive exercise that was adapted to the treatment
of lymphedema. The performance of the RAGodoy® device of the lymphedema treatment has been used and
evaluated over the years. The RAGodoy® device represents a new concept in lymphatic drainage, as it
reproduces physiological movements that facilitate and encourage drainage systems.

FIGURE 1: The RAGodoy® apparatus for legs — side view
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FIGURE 2: The RAGodoy® apparatus for lower limbs with a foam
support wedge to help to bear the weight of the lower limb and to
reduce the effect of gravity

FIGURE 3: The RAGodoy® apparatus for lower limbs with the feet in
position, ready to start treatment
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FIGURE 4: RAGodoy® for upper limbs

First, the device developed was for lower limbs with the aim of reproducing the physiological movements of
lymphovenous drainage by muscle contraction, thereby simulating the movements of walking, including
plantar flexion and extension, but in the supine position. Thus this appliance, with the help of gravity,
physiologically but passively, increases lymph drainage. In fact, this is a passive exercise. The second time,
the apparatus was developed for improving lymphatic drainage in the upper limbs; this is the same
mechanism reproducing the physiological movements of lymphovenous drainage by muscle. The RAGodoy®
device for the upper limbs works by contraction of the biceps and triceps muscles and passive movements,
with 15 cycles (movements-flexion-extension-elbow) per minute.

Scientific study

The scientific literature has 40 studies addressing the use of this device (RAGodoy®) as monotherapy (10
studies) or combined with other forms of treatment for lymphedema of the lower and upper limbs. The first
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study was published in 2004 and involved an evaluation with lymphoscintigraphy, which revealed that the
device stimulates the mobilization of macromolecules [5]. The second study was published in 2005 and
addressed a combination of therapies [7]. The third study, published in 2006, evaluated the reduction in the
volume of edema [8]. A fourth study evaluated changes in the venous pressure of the hallux during the action
of the device, demonstrating that it stimulates venous return [9]. In 2009, one study showed a significant
reduction in the volume of the edema during one hour of treatment and another study showed a reduction in
skin fibrosis [10-11].

In 2011, the RAGodoy® device was investigated in a combination of therapies for the treatment of

cellulite [12]. In 2012, the device was used as intensive treatment (eight hours per day) combined with a
compression mechanism, revealing the possibility of large reductions in volume (approximately 50% of the
edema) in a period of five days [13]. In 2013, another assessment of the reduction in volume was published
involving analyses of volumetry and bioimpedance, which confirmed the previous findings [14-15]. The
device was employed for the treatment of lipedema associated with cellulite, demonstrating beneficial
effects [16].

In 2014, the RAGodoy® device was used on a child with lymphedema and intellectual disability, and another
study showed a significant reduction in edema when combined with a compression mechanism [17-18]. In
2016, the use of the device was evaluated regarding the clinical evolution of the skin, the intensive
treatment of lymphedema associated with Klippel-Trenaunay syndrome, and in the preoperative period of
orthopedic surgery to achieve a reduction in lymphedema [19-21].

In 2017, studies were conducted evaluating the use of the RAGodoy® device in the treatment of cellulite, the
treatment of lymphedema as a sequela of poliomyelitis, the intensive treatment of elephantiasis in a child,
and the maintenance of the results for treatment for lymphedema [22-25]. Moreover, its results in the
intensive treatment of lymphedema were assessed in the same year, considering the phase angle of
bioimpedance [26].

In 2018, the RAGodoy® device was evaluated regarding the change in body mass index during intensive
treatment, the treatment of post-traumatic lymphedema, and the mobilization of fluids during intensive
treatment [27-29]. In 2019, studies were conducted assessing the use of the device in the intensive treatment
of lymphedema in occupational rehabilitation, the assessment of its results using impedance and

reactance, its effects on joint mobility, and its effects on the maintenance of the results of the treatment of
lymphedema [30-33]. In 2020, a study was conducted evaluating the effects of the device on the reduction in
edema in 409 patients submitted to intensive treatment with a combination of therapies [34]. In 2021, a new
study was conducted assessing the effects of the combination of therapies on the mobilization of body

fluids [35].

The upper limb device has had slower evolution. The first study was published in 2009 and showed a
reduction in volume when the device was used as monotherapy [36]. In 2011, bioimpedance was used to
assess the results of the device as monotherapy, revealing a reduction in edema [37]. In 2012, two new
studies reproduced these evaluations and confirmed the effectiveness of the device [38-39].

In 2013, a study was conducted evaluating three hours of treatment, revealing a greater reduction in the first
hour and a smaller reduction in the third hour [40]. This finding suggested the need for changes to adapt to
longer periods of intensive treatment, as performed with the device used on the lower limbs, and new
evaluations were performed [41]. In 2021, a study was conducted evaluating the device for intensive
treatment combined with compression mechanisms involving the use of a laced sleeve made of grosgrain
fabric and bandages, cervical lymphatic therapy, and manual lymphatic therapy using the Godoy & Godoy
method, which enabled a reduction in the volume of the limb by approximately 50% in five days (40 hours)
of intensive treatment [42].

These publications show the reproducibility of treatment and the possibility of using the RAGodoy® device
as monotherapy or in combination with other therapies. The device constitutes an important mechanical
lymphatic drainage mechanism. Indeed, intensive treatment (eight hours per day) is nearly impossible
without the use of the device, making it an important contribution to the treatment of lymphedema. The use
of the device as monotherapy is possible for milder forms of lymphedema, but the results are superior when
used in combination with compression mechanisms.

Conclusions

All studies analyzed show that the use of the RAGodoy® device for mechanical lymphatic drainage for
lymphedema treatment of the lower limbs and upper limbs considerably assists in both the treatment and
the maintenance of the results. Another point in relation to these devices is that mechanical lymphatic
drainage as monotherapy reduces edema, but better results are achieved when combined with compression
mechanisms.

Additional Information
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