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of lower limb lymphedema: review

Jose Maria Pereira de Godoy?, Henrique Jose Pereira de Godoy®,
Maria de Fatima Guerreiro Godoy®

2 Cardiology and Cardiovascular Surgery Department of the Medicine School in Sdo José do Rio Preto (FAMERP), Director
Clinica Godoy-Brazil and research CNPq (National Council for Research and Development), Brazil
bMedicine School in Sdo José do Rio Preto (FAMERP) and the Clinica Godoy, Sdo José do Rio Preto, SP, Brazil

ARTICLE INFO

SOUHRN

Article history:

Submitted: 4. 4. 2024
Accepted: 20. 5. 2024
Available online: 20. 8. 2024

Klicova slova:

Aktivity

Lécba

Lymfedém dolnich koncetin
Lymfokineticka cvi¢eni

Keywords:

Activities

Lower limb lymphedema
Lymphomyokinetic exercises
Treatment

Dosud bylo publikovano malo studii vénovanych riznym formam svalové aktivity v monoterapii zamérené
na zmenseni objemu otoku. Jednim z hlavnich problém je pouzivani jediné metody umoznujici hodnoceni
cvikl jako monoterapie pro co nejrychlejsi a dlouhodobé zmenseni rozsahu otoku. Byla nalezena jediné
studie hodnotici stav bezprostfedné po svalové aktivité. Pasivni cvi¢eni jako monoterapie mdze zmensit
objem otoku, ale lepsich vysledkd Ize dosdhnout v kombinaci s mechanismy komprese. Zachovani komprese
po cviceni nebo aktivitach umoznuje dosdhnout lepsich vysledkd.
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ABSTRACT

There is a scarcity of studies on active forms of muscle activity as monotherapy for the reduction in the volu-
me of the edema. One of the major challenges is the use of an isolated method to enable the evaluation of
exercises as monotherapy for an immediate and long-term reduction in edema. The only study encountered
is an evaluation immediately after muscle activity. Passive exercise can reduce the edema as monotherapy,
but better results are achieved when combined with compression mechanisms. The maintenance of compre-
ssion after exercises or activities enables achieving better results.

Introduction

Lymphedema is a clinical condition resulting from the
accumulation of macromolecules in the interstitial space,
with the consequent accumulation of liquids. This condi-
tion may be primary or secondary. Patients with primary
lymphedema are born with a deficient lymphatic system,
whereas secondary lymphedema occurs due to a damage
occurring to the lymphatic system some time in life."?
Lymphedema is classified in clinical stages. In Stage |,
lymphedema worsens throughout the day but is reversed
with rest. In Stage Il, the condition is not reversed even
with several days of rest. Stage Ill (elephantiasis) consti-
tutes the most severe cases. The prevalence of chronic
edema in the population is 1.33 per every 1000 individuals
and this figure increases to 5.4 per every 1000 individuals

older than 65 years of age. Regarding secondary lymph-
edema, the main causes are neoplasms, trauma, inflam-
matory processes, infectious processes and filariasis,>* the
latter of which is the most common cause, affecting ap-
proximately 120 million people throughout the world.?

Diagnosis

The diagnosis of lymphedema is based on a clinical history,
physical examination and complementary exams, when ne-
cessary. The detailed, specific patient history and physical
examination should investigate the evolution of signs and
symptoms, episodes of infection, the presence of skin le-
sions, trauma, Stemmer sign in lymphedemas and edema
other parts of the body reported by the patient."* The most
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widely used complementary exams are volumetry, circum-
ference measurements, bioelectrical impedance analysis
and lymphoscintigraphy. Other exams, such as ultrasono-
graphy, magnetic resonance, and computed tomography,
detect the presence of edema, but are less specific.5”

Lymphedema and treatment

There is no consensus on a single therapy for the tre-
atment of lymphedema. A combination of therapies is su-
ggested, generally including manual or mechanical lym-
phatic drainage, compression mechanisms, and exercises,
the aim of which is to improve the quality of life of affec-
ted individuals.®® In recent years, however, novel thera-
peutic options have been developed by Godoy & Godoy,
such a cervical lymphatic therapy, mechanical lymphatic
therapy with an electromechanical device that performs
passive muscle activity, lymphomyokinetic exercises and
handcrafted, laced stockings/sleeves in grosgrain (non-
-elastic) fabric for use on the lower and upper limbs.>°

Lymphomyokinetic exercises and activities

There is a scarcity of studies on active forms of muscle
activity as monotherapy for the reduction in the volume
of the edema. One of the major challenges is the use of
an isolated method to enable the evaluation of exercises
as monotherapy for an immediate and long-term reduc-
tion in edema. The only study encountered is an evalua-
tion immediately after muscle activity.” The study eva-
luated active exercises of plantar flexion and extension
in the lying position, compared to rest and raising the
limbs. All three alternatives led to a reduction in volume,
but the reduction was greater when the individual was
at rest compared to the active exercises and the greatest
reduction occurred when the limb was raised. This study
showed that active exercises reduce the volume of the
edema less than rest and that the effect of gravitational
pressure is a factor to consider in the prescription of exer-
cises.

Venolymphatic return depends on the integrity and
trophism of the musculature. The calf muscles constitute
a venolymphatic pump and are therefore one of the tar-
gets of active exercises to improve trophism. However,
no articles are found in the literature that evaluate this
approach. The aim is to maintain trophism without hy-
pertrophy.

The type of exercise and how this muscle group is used
is fundamental to the stimulation of venolymphatic re-
turn. A study evaluating venous return by puncturing the
medial vein of the hallux and measuring systolic pressure
every 0.5 seconds found a change that walking led to
a variation in venous pressure ranging from 10 to more
than 150 mmHg, whereas the range when using an exer-
cise bike was only around 20 mmHg, demonstrating prac-
tically a lack of effective plantar flexion and extension
stimulus with the latter modality, in which the calf muscle
pump is not well utilized."

Joint range of motion is normally compromised in indi-
viduals with lymphedema due to the increase in volume

of the limb, which constitutes another limiting factor
regarding the function of the calf muscle pump. There-
fore, improving joint mobility is fundamental, which is
achieved through the reduction of edema in venolym-
phatic disease.>'? The two studies cited report that gravi-
tational pressure and the type of muscle activity exert an
influence on the functioning of the muscle pump. Three
basic aspects regarding exercises are expected: the imme-
diate reduction in volume, long-term maintenance, and
the maintenance of muscle trophism.

The type of exercise (passive or active) is another aspect
to consider. Passive exercise normally reduces the edema,
whereas active exercise improves muscle trophism. In
a study evaluating passive plantar flexion and extension,
the researchers punctured the medial vein of the hallux
and measured dynamic pressure every 30 seconds. In the
lying position, changes in pressure ranged from 8 to 77
mmHg, whereas this range was 10 to 150 mmHg in the
standing position.''* Therefore, the gravitational effect
is the main aspect influencing the variation in pressure.

A study investigating the effect of one hour of therapy
using an electromechanical device (RAGodoy®) that per-
forms passive plantar flexion and extension found a sig-
nificant reduction in the volume of the limb immediately
after the session.” Another study (in publication phase)
used the same device two hours per day for two weeks
and found a reduction after each session; an increase in
volume was found during a subsequent session in com-
parison to the end of the previous session, but the volume
was lower than that at the beginning of the previous sec-
tion. At the end of the two weeks, a statistically signifi-
cant reduction was detected. Elastic stockings placed be-
low the knee after the sessions and worn throughout the
entire day led to better maintenance of the results at the
end of the two weeks, with a greater reduction in com-
parison to patients who did not wear elastic stockings.
Therefore, the use of a compression mechanism leads to
a better result after the reduction in the volume of the
limb achieved through passive exercises for mechanical
lymphatic drainage (RAGodoy® device) or a session of
manual lymphatic drainage.® Another study evaluated
the adjustment of the elastic stocking during treatment
with passive exercises (RAGodoy®) found a superior re-
sult."® Therefore, a set of small details is fundamental for
achieving the best result.

With regards to the activity of walking as monotherapy
for the treatment of lymphedema, a study found that an
increase in the volume of the limb can occur, but a reduc-
tion occurs when walking is performed with compression
stockings. Several studies in the literature have shown
that this combination of therapies enables a reduction in
volume in cases of lymphedema and venous disease.'”'8

Regarding active exercises as monotherapy for the low-
er limbs, no studies have described a long-term reduction
in the volume of the limb. However, such a reduction is
possible with passive exercise as monotherapy.'™'"® When
combined with a well-adjusted compression mechanism,
a synergic effect occurs with passive and active (walking)
exercises.'"" The type of exercise, muscle group, and gravi-
tational pressure all exert an influence on the results.

A study evaluating intermittent changes in pressure
at the stocking/skin interface measured every 30 seconds
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for 12 consecutive hours found that an individual spends
several hours per day without any calf muscle activity, but
when it occurs, it generates an intermittent variation in
pressure, thereby facilitating venolymphatic return.?-2
The combination of muscle activity and a well-adjusted
compression mechanism enables reducing the volume
of the lymphedema. A hand-crafted laced compression
stocking made from grosgrain (non-elastic) fabric allows
the constant adjustment of the stocking to accompany
the reduction in the edema, enabling the transformation
of activities of daily living and walking into a form of
treatment for lymphedema.>?*?* Thus, exercises and daily
activities can serve a lymphomyokinetic purpose, leading
to a reduction in the volume of the edema.?®

Physical activity is defined as any body movement pro-
duced by skeletal muscles with an increased energy ex-
penditure, such as household, labor, and leisure activities,
exercise and sports.?% Such activities can be strategically
programmed to improve health and can be transformed
into occupational exercises.?%?® Exercises are structured
muscle activities to improve physical fitness and health
with no competitive purpose. In the treatment of lymph-
edema, muscle exercises and activities of daily living play
a fundamental role in maintaining the functional aspects
of the limb and reducing the edema.

Due to the physiology of venolymphatic return, every
exercise and muscle activity requires a greater amount of
blood, consequently leading to greater capillary filtra-
tion. Therefore, the limb may either increase or decrease
in volume after such activities. Considering this response,
Godoy & Godoy suggest the term therapeutic lympho-
myokinetic exercise and activity when a reduction in vol-
ume of the lymphedema occurs after the execution of
such activities.?

The main objectives of exercises and activities of daily
living during treatment for lymphedema are the mainte-
nance of muscle trophism, the enhancement of joint mo-
bility, and a reduction in edema. Considering these three
goals, there are different types of exercise with different
energy expenditures. Thus, a good exercise for the reduc-
tion in edema may not be adequate for the maintenance
of muscle trophism. Such an analysis is fundamental when
choosing the best type of exercise.

When the goal is therapeutic (exercises used as a form
of treatment for lymphedema), the aim is to identify and
enhance the physiological mechanisms involved. When
therapeutic exercises are prescribed for lymphedema,
one must follow the principles that govern the dynamics
of venolymphatic drainage and physiological responses
to exercise to avoid complications, such as an increase
in edema. Another important aspect to consider in the
therapeutic approach is the use of compression mecha-
nisms combined with exercises, with a specific analysis of
the type of material and therapeutic response to deter-
mine whether a positive or negative synergic effect will
be achieved.

Conclusion

Active exercises as monotherapy to reduce edema in ca-
ses of lower limb lymphedema are not described in the

literature. However, such exercises may be useful when
combined with compression mechanisms, provided such
mechanisms are adjusted well to each patient. Passive
exercise can reduce the edema as monotherapy, but be-
tter results are achieved when combined with compre-
ssion mechanisms. The maintenance of compression after
exercises or activities enables achieving better results. The
maintenance of muscle trophism is suggested to improve
the function of the calf muscle pump, but the reduction
in volume is the initial priority.
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