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Abstract
Introduction

Breast cancer-related lymphedema (BCRL) is a complication of treatment for breast cancer. The aim of the
present study is to report a form of intensive treatment for BCRL.

Method

A crossover study was conducted involving the evaluation of the change in the volume of the upper limbs of
45 women with BCRL who underwent the intensive Godoy Method® (eight hours/day for five days).
Volumetric analyses were performed before and after treatment and differences were analyzed using the
paired t-test. Reductions in volume were found in all patients.

Results

The average reduction was 45.38%. The reduction was between 15% and 20% in 6.67% of the women (n = 3);
20% to 30% in 13.33% (n = 6); 30% to 40% in 20% (n = 9); 40% to 50% in 40% (n = 18); and more than 50% in
20% of the women (n=9).

Conclusion

The intensive form of treatment for lymphedema is highly effective in a short period of time, with a 40% to
50% reduction in volume in five days, but requires specialized centers adapted to this form of therapy. This
is an option for reference centers in the treatment of lymphedema and the formation of human resources.
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Introduction

Breast cancer-related lymphedema (BCRL) is a negative consequence of treatment for breast cancer with an
incidence ranging from 24.8% to 90.4%. Several factors have been associated with lymphedema following
conservative breast surgery, such as the body mass index (BMI), breast size, tumor size, tumor location, type
of surgery and adjuvant therapy [1,2].

Based on the findings of two studies, evidence for the effectiveness of lymphovenous anastomosis in the
prevention of the development of BCRL is low [3,4]. A study involving lymphoscintigraphy found that the
restoration of the original lymphatic route to the axilla following nodal dissection was not uncommon and
may prevent lymphedema. Regenerated lymphatic vessels contributed to the restoration of the original route
or redirecting of the lymphatic route to other regional nodes [5].

A systematic review analyzing intervention studies involving resistance exercise for breast cancer survivors
and the effect on BCRL found such heterogeneous evaluations that a complete meta-analysis on the status
of lymphedema was impossible [6].

Another systematic review reports evidence that manual lymphatic drainage (MLD) in the early stages after
breast cancer surgery may assist in preventing the progress to clinical lymphedema. MLD may also provide
additional benefits regarding the reduction in volume in cases of mild lymphedema but does not provide any
additional benefits when combined with complex decongestive therapy in cases of moderate to severe
lymphedema [7]. A meta-analysis of 12 randomized clinical trials showed that MLD does not significantly
reduce or prevent lymphedema in patients with BCRL [8,9].
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In terms of treatment, a combination of therapies have been used for decades and involves manual
lymphatic drainage, exercises, compression mechanisms and hygienic care [10,11]. In recent years, Godoy &
Godoy developed novel concepts and techniques for the treatment of lymphedema, proposing clinical
normalization or near normalization even in cases of elephantiasis [12]. Studies in the publication phase
involving the evaluation of biopsies confirm clinical normalization. A pilot study shows that it is possible to
reduce the volume of edema by approximately 50% through intensive treatment [13]. The aim of the present
study is to report a form of intensive treatment for BCRL

Materials And Methods

Population and setting

The sample was composed of selected 45 women whether randomly. The chosen sample N calculations
where the minimum number of patients could be 15 patients, with upper limb lymphedema. Mean age was
59.3 +10.2 years (range: 37 to 82 years). The evaluations and treatment were performed at the Clinica
Godoy-Sao Jose do Rio Preto-Brazil.

Design

A prospective cohort study was conducted involving the evaluation of the change in the volume of the upper
limb of 45 women with BCRL who underwent the intensive Godoy method® (eight hours/day for five days).
Volumetric analyses were performed before and after treatment and differences were analyzed using the
paired t-test.

Inclusion criterion

Patients submitted to breast cancer treatment who developed upper limb lymphedema.

Exclusion criteria

Primary lymphedema or lymphedema due to causes other than treatment for breast cancer and other causes
of edema associated with lymphedema diagnosed at the initial clinical evaluation.

Statistical analysis

Descriptive statistical analysis of the data was performed and the paired t-test was used for the comparisons,
considering a 5% alpha error.

Ethical considerations

This study received approval from the institutional review board of the Sao Jose do Rio Preto School of
Medicine #773.336.

Development

The participants had a clinical diagnosis of lymphedema based on the clinical history and physical
examination. Complementary volume measurement exams confirmed the volumetric diagnosis. Volumetry
was performed using the water displacement method, circumference measurements and multi-segment,
multi-frequency bioimpedance analysis (In Body S10). After agreement to participate in the study, the
patients were submitted to intensive treatment with the Godoy Method®, which consisted of 20 minutes of
cervical lymphatic therapy (approximately 30 gentle surface movements of 0.5 cm in the cervical region), six
to eight hours of mechanical lymphatic therapy using the RAGodoy® device, which is an electromechanical
device that performs 15 to 18 passive elbow flexion and extension movements per minute, one to two hours
per day of manual lymphatic therapy adapted to the characteristics of the edema and a compression
mechanism (hand-crafted sleeve made of grosgrain-non-elastic) fabric adjusted when necessary one to two
times per day. On the first day, bandages were used for compression while the arm brace was being
constructed. After the fifth day, volumetry was performed again. The data were entered into a table of the
Excel program. The Stats Direct 3 program was used for the statistical analysis and the graph was created in
Excel.

Results

Reductions in volume were found in all patients. The average reduction was 45.38% 95% CI = -457,23 to -
388,36. The reduction was between 15 and 20% in 6.67% of the women (n = 3); 20 to 30% in 13.33% (n = 6);
30 to 40% in 20% (n = 9); 40 to 50% in 40% (n = 18); and more than 50% in 20% of the women (n = 9). Table |
displays the data of the descriptive analysis of the normal upper limb and lymphedema upper limb before
and after treatment as well as the difference in volume after treatment compared to before treatment.
Significant differences were found between the normal upper limb and lymphedema upper limb (p = 0.0001,
t-test) as well as between the initial and final volumetric analyses (p = 0.0001). Figure / shows the initial
volumes of the normal upper limb and lymphedema upper limb before and after treatment as well as the
reduction in volume of the lymphedema after treatment.
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Variables Normal Before  After Initial difference (ml) Volume reduction (ml) % reduction
Valid data 45 45 45 45 45 43
Mean 1922.2 2961.8 2538.1 1049.1 438.9 45.41
Standard deviation 296.39 97713  708.70  746.92 305.84 18.83
Standard error of mean 44.44 14592 105.90 111.60 45.85 2.78
Maximum 2912 5801 4645 2881 1175 100
Upper quartile 1960 2978 2673 1095 422 51.89
Median 1917 2639 23449 861 351 4212
Lower quartile 1740 2355 2018 591 281 36.44
Interquartile range 222 625 657 506 138 15.46
Minimum 1579 1862 1715 284 100 16.07
Range 1338 3940 2934 2600 1078 83.90
Centile 95 2915 5800 4647 2883 1177 100
Centile 5 1577 1860 1713 282 98 16.07

TABLE 1: Descriptive statistics of data before and after treatment and reduction in volume (ml)
after treatment.

5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

Normal = Lymphedema before Lymphedera after

Initial difference === Volume reduction

FIGURE 1: Difference and reduction of volume (ml) of normal upper limb
and lymphedema upper limb before and after treatment.

Discussion

The present study reports an important reduction of more than 45% in the volume of the upper limb with
lymphedema following five days of intensive treatment using the Godoy Method®, changing the lives of
these patients in only a short period of time. There are no studies in the literature reporting similar results.
The authors initially evaluated combined therapies for longer periods of time, finding reductions of 58% in
the first year, 82.2% in the second year and 97.02% in the third year. Another study with a weekly follow-up
for an average of 12.3 months also reported a significant reduction [14]. Thus, the present study offers a
novel treatment for lymphedema that accelerates the rehabilitation process.

The intensive therapy involves eight hours of treatment per day, which poses a set of challenges, but with an
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average reduction of 40 to 50% in the volume of the affected limb. The first challenge is the period of eight
hours daily. Without six to eight hours of mechanical lymphatic therapy, it would be very difficult to achieve
such results. Manual therapy is performed an average of one to two hours per day and cervical lymphatic
therapy is performed 20 minutes per day. One option is to adapt the method to each treatment center. We
suggest at least three times per week on alternate days for one hour and maintaining compression at least
during the day until reaching normality in the reduction phase, at which point the maintenance phase
begins [15].

The main compression mechanism we use consists of laced braces made with grosgrain fabric, which we
have been perfecting over the years. Compression with either the braces or bandages should be performed
24 hours per day in this phase and maintained for an additional one to two weeks at night to achieve better
results.

Cases in which additional harm occurs beyond that caused by treatment for cancer, such as infection and
inadequate compression and massage techniques, which many healthcare providers erroneously denominate
lymphatic drainage, pose greater challenges and lead to more hours of treatment in order to achieve a
reduction in volume. Therefore, secondary harm caused after treatment for cancer is the main limiting factor
that we have encountered, which suggests that healthcare providers should be well qualified and patients
should be counseled in order to avoid the occurrence of further harm. In patients with mild lymphedema and
without additional harm, average reductions in volume surpass 50% in the majority of cases [12]. Moreover,
continued treatment can lead to the same volumetry as that found in the contralateral limb in two to four
weeks.

After the complete reduction in volume, braces made with grosgrain fabric are the main form of treatment
that we use. However, this can be alternated with elastic sleeves in this phase, which is an important and
esthetically more pleasing option.

As lymphedema has no cure, it is important to use all surgical strategies to reduce its incidence in breast
cancer survivors, such as the sentinel lymph node approach [16]. Immediate postoperative care is
fundamental for the reduction in the occurrence of infection, hematomas and complications.

The articles cited in the introduction assist in the analysis of the postoperative options. The most attractive
is the development of collateral circulation over time, which can avoid lymphedema or reduce edema in
some cases. Therefore, every step should be taken to avoid additional harm, such as erysipelas, inadequate
exercises without professional monitoring, inadequate lymphatic drainage, etc. In our personal experience,
these are the factors that most exert a negative impact on treatment.

Immediate reconstruction surgery seems not to have any encouraging scientific evidence, but we believe
that surgeons should continue performing it. Novel microsurgical techniques have made considerable
advances and very satisfactory results may be found in patient who develop lymphedema.

Regarding manual lymphatic drainage, meta-analyses report some evidence in mild cases, but not in more
advanced cases. I believe that several techniques employed can interfere with the results. However, in more
advanced cases, a combination of therapies is necessary. Otherwise, a much larger number of sessions would
be required to achieve good results. It is unlikely that patients have such time available and the cost would be
very high.

Over the years, we have developed the RAGodoy® device for mechanical lymphatic drainage of the upper
limbs, which assists considerably in both treatment and the maintenance of the results. Mechanical
lymphatic drainage as monotherapy reduces the edema, but better results are achieved when combined with
compression mechanisms [17-19]. Well-adjusted compression mechanisms are the most important in terms
of the synergic effect in the reduction of edema and maintenance of the results.

Additional care is important, such as the control of obesity, pain, especially in women with lipedema, which
are limiting factors and further reduce the quality of life of these patients [20-23]. The two main challenges
in the treatment of BCRL are the normalization or near normalization of the edema and the maintenance of
the results. Thus, every strategy to ensure adherence and facilitate treatment using simple but effective
measures is fundamental. Counseling patients on the performance of activities of daily living while using
compression devices is the best strategy for maintaining the results, but constant follow-up is necessary.

Conclusions

The intensive form of treatment for lymphedema is highly effective in a short period of time, with a 40% to
50% reduction in volume in five days, but requires specialized centers adapted to this form of therapy. This
is an option for reference centers in the treatment of lymphedema and the formation of human resources.

Additional Information
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Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. FAMERP issued approval
773.336. This study received approval from the institutional review board of the Sao Jose do Rio Preto School
of Medicine-FAMERP #773.336. Animal subjects: All authors have confirmed that this study did not involve
animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.
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