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Abstract

BACKGROUND: Thermotherapy has been indicated by some researesea treatment for lymphedema. A study
comparing temperatures demonstrated that a tenyperaf 40°C significantly increased the transpatabf lymph
compared to other temperatures assessed. The alnisaftudy was to evaluate the possible benefitm@chanical
lymph drainage accompanied with heat in the treatroElymphedema of the lower limbs.

METHODS: In a cross-over randomized study, the effect att lo@ lymph drainage was evaluated in the treatioilety

lymphedema. The study, performed in the Godoy €liniSdo Jose do Rio Preto, Brazil, involved sevatients (two
males and five females) with leg lymphedema. Th&pts' ages ranged from 18 to 79 years old withean of 48.5
years. The subjects underwent a total of 38 ass¥snncluding 19 evaluations of mechanical lympdirthge alone
and 19 combined with thermotherapy. Heat was agpigéng an electric blanket which was wrapped addbe legs of
the patients. The volume of legs was evaluated atemplethysmography before and after treatmergiGes The
paired t-test was used for statistical analysif @it alpha error of p = 0.05 being considered esable.

RESULTS: No statistically significant differences were eatided between mechanical lymph drainage aloneysnphl
drainage combined with thermotherapy.

CONCLUSIONS: There was no obvious synergic effect in the immedpost-treatment period when heat was combined
with mechanical lymph drainage in the treatmenyofphedema.
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( :hnical management has been recom-
mended as the main approach to lym-
phedema over the last few years.l3

Complex physical therapy was developed by

Foldi as a group of therapies including lymph

drainage, bandaging, myolymphokinetic exer-

cises and hygienic care.!

Other forms of treatment, such as thermo-
therapy, have been suggested by some re-
searchers who have employed different ways
to apply heat.*” One study assessing electro-
magnetic diathermy in the treatment of lym-

phedema detected that this technique does not
increase the flow of lymph, but accelerates the
venous return.> Another study comparing
temperatures of 4°C, 24°C, 30°C and 40°C dem-
onstrated that temperature does indeed inter-
fere in motility within the lymphatic system. It
also showed that a temperature of 40°C signifi-
cantly increased the transportation of lymph
compared to other assessed temperatures.®

The aim of this study was to evaluate
whether an association of heat with mechanical
lymph drainage would be beneficial in the re-
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duction of volume by comparing lower limbs
with and without lymphedema.

Methods

In a cross-over randomized study, the effect of
heat with mechanical lymph drainage was eva-
luated in the treatment of leg lymphedema.
The study, performed in the Godoy Clinic in
Sao Jose do Rio Preto, Brazil, involved seven
patients (two males and five females) with leg
lymphedema. The patients' ages ranged from
18 to 79 years old with a mean of 48.5 years.
All the patients were clinically diagnosed with
lymphedema which was confirmed by lym-
phoscintigraphy. The subjects were submitted
to standardized mechanical lymph drainage
utilizing the RAGodoy® system. This system is
a new apparatus of mechanical lymph drai-
nage that uses dorsiflexion of the feet to pas-
sively simulate movements of the limb. A total
of 38 evaluations were made, 19 with mechani-
cal lymph drainage associated with heat (asso-
ciated treatment) and 19 at normal room tem-
perature (standard treatment). Both the lym-
phedematous and normal limbs of all patients
were submitted to treatment sessions (1 ses-
sion of 60 minutes once a week) and all pa-
tients underwent the associated treatment and
standard treatment on different days. Heat was
applied employing an electric blanket
wrapped around both legs. The temperature of
the limbs during the associated treatment as-
sessment remained between 37.3°C and 40.2°C.
The cutaneous temperature before treatment
varied from 31°C to 31.3°C. The temperature of
the skin during the associated treatment was
controlled using a digital thermometer. The
room temperature was maintained at about
22°C. Measurement of the volume of the limbs
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was made using water plethysmography be-
fore and after treatment sessions. The differ-
ence in volume was measured in grams using
calibrated digital scales with an accuracy of 1
gram. For statistical analysis (PAD analysis
software), the matched t-test was used with a
p < 0.05 being considered as significant.

Results

No significant difference was observed between
treatment with and without heat in lymphede-
matous (Table 1) and normal limbs (Table 2).
There were non-significant reductions in volume
in both cases (p = 0.28 and 0.11, respectively).

Discussion

This study demonstrated that there was no
significant difference between reductions in
limb volume resulted by treatment with asso-
ciated heat and mechanical lymph drainage
and mechanical lymph drainage alone. For the
lymphedematous limbs, the reduction of vo-
lume tended to be higher (-62 grams) when
only lymph drainage was utilized than when it
was associated with heat (-38 grams). Howev-
er, this difference was not significant. There
was also a reduction in volume with normal
limbs. For normal limbs submitted to mechani-
cal lymph drainage without heat, the reduction
was -68 grams. On the other hand, lymph
drainage associated with heat led to a drop of -
44 grams. Again, there was no significant dif-
ference between the two treatment modalities.
Comparing the reduction of the normal limbs
(-68 grams) with that of the lymphedematous
limbs (-62 grams) utilizing mechanical lymph
drainage alone, a small, insignificant difference
was observed. A non-significant difference was
detected while comparing the reductions in

Table 1. Shows the number of evaluations, the mean loss in the volume, standard devi-
ation and p-value in limbs with lymphedema

RA Godoy + heat RA Godoy Difference
Patients 19 19
X -38.579 -62.000 -23.421
SD 95.736 93.305 91.847
P =0.2810

X = mean; SD = Standard deviation
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Table 2. Shows the number of evaluations, the mean loss in the volume, standard devi-
ation and p-value in normal limbs

RA Godoy + heat RA Godoy Difference
Patients 19 19
X -44.000 -68.316 -24.316
SD 66.882 52.953 63.269
P=0.1112

X = mean; SD = Standard deviation

volumes of normal limbs (-44 grams) and lym-
phedematous limbs (-38 grams) using the asso-
ciated treatment. This may be explained by the
vasodilation caused by heat and the conse-
quent increase in the venous intravascular vo-
lume of the limb, interference in the permeabil-
ity of the capillaries, and increases in the cell
interstitial volume or in capillary filtration.?

A study evaluating the orthostatic position
indicated that the magnitude and pattern of
changes in calf volume during the early phase
of orthostatic stress are modulated by changes
in venous distensibility and blood flow in the
skin during thermal loading.’011 Comparing
the flow in normal human leg during venous
stasis, and muscle activity with or without lo-
calized heat, increases of 83% was and 117%
were detected using two hours of muscle activ-
ity and two hours of muscle activity with the
legs immersed in warm water, respectively.
However, the flow dropped to 50% with ven-
ous stasis. Thus, there was an increase in the
lymphatic flow in the three experiments with a
pronounced increase as a result of heat. There
were inverse relations between the flow and
protein concentration as well as enzymes.12
The increase in flow with heat was associated
with a reduction in the concentration of pro-
teins which could suggest increased fluid in
the cellular interstice, greater capillary arterial
filtration and consequently greater hydration
of the interstice leading to the formation of less
concentrated lymph. Although this study eva-
luated the association between heat and lym-
phedema treatment in the immediate post-
treatment period, the repercussions should be
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assessed over a longer period. In addition, heat
may increase the lymph flow but however for
it to be effective in the treatment of lymphe-
dema there must be an increase in the removal
of protein from the cellular interstice.

The lack of consensus in relation to thermo-
therapy as a coadjutant procedure in the
treatment of lymphedema suggests a need for
further studies in order to identify the real im-
portance of this form of therapy in patients
with lymphedema. Future studies might define
the ideal temperature, the position of the pa-
tients during treatment with heat as well as
other associated types of treatment.

The slight reduction in the volumetry in this
present study occurred in limbs with edema
and normal limbs. One limitation of this study
is that the evaluation was performed
immediately after the treatment while a long-
term evaluation may provide extra data.
However, it seems that there are differences
between the two approaches. The reduction in
the volume of normal and lymphedematous
limbs with a greater variation in the affected
leg suggests that there is an accumulation of
physiological fluids which may be reduced by
drainage.

Conclusion

Heat, as an adjuvant form of treatment, did not
demonstrate any synergic effects in the imme-
diate post-treatment period of volume reduc-
tion in limbs affected by lymphedema or nor-
mal limbs. A long-term follow-up is required
to define the importance of this approach in
the treatment of lymphedema.
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