Grosgrain and elastic stockings for the reduction of lymphedema and the maintenance of the results of treatment
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Abstract

Aim: The aim of the present study was to evaluate the use of grosgrain and elastic stockings for the treatment of lower limb lymphedema and maintenance of the results. Method: Twenty-two consecutive patients who made use of grosgrain stockings for the treatment of lower limb lymphedema until normalization or near normalization of the limb, followed by the use of elastic stockings for the maintenance of the results. Evaluations were performed using volumetric analysis. This study involved patients with bilateral primary lower limb lymphedema located below the knee who used grosgrain stockings as monotherapy to achieve normalization or near normalization of leg volume and then began to use elastic compression stockings (30/40 mmHg) for the maintenance of the results. Results: A significant reduction in volume occurred with the use of the grosgrain stockings (p < 0.0001, paired t-test) and a significant increase occurred with the use of elastic stockings (p = 0.04). Grosgrain stockings are better than elastic stockings for the reduction in lymphedema. Conclusion: Elastic stockings are useful in maintaining the results, but must be combined with other forms of therapy for the significant mobilization of macromolecules. 
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Introduction
Lymphedema is a clinical condition stemming from the insufficient formation or drainage of lymph, which causes the retention of macromolecules and water in the interstitial spaces, leading to the formation of edema.1,2
The cause may be congenital (primary lymphedema) or acquired (secondary lymphedema). In the primary form, the lymphatic system is defective since birth, which may or may not lead to the development of lymphedema. In the secondary form, the individual is born with the lymphatic system intact, but damage to the system throughout life can lead to lymphedema. The main causes of secondary lymphedema are treatment for cancer and filariasis.1-3
For treatment, combined therapy is suggested, involving manual lymphatic therapy, exercises, and hygiene and compression mechanisms. In recent years, Godoy & Godoy have created novel techniques and concepts that enable the normalization or near normalization of edema, even in cases of elephantiasis.2 Manual and mechanical lymphatic therapy are effective methods for the significant mobilization of macromolecules, thereby influencing the physiopathology of lymphedema.2 Another important contribution by Godoy & Godoy is the use of grosgrain stockings, which enable the normalization or near normalization of lymphedema when used as monotherapy.5-10
Grosgrain stockings are employed during and after treatment for lymphedema and are fundamental to the maintenance of the results. However, after normalization, the combination of grosgrain and elastic stockings enables greater flexibility and patient comfort, while still maintaining the results. 

The aim of the present study was to evaluate the use of grosgrain and elastic stockings for the treatment of lower limb lymphedema and maintenance of the results. 
Methods
Patients
Twenty-two consecutive patients who made use of grosgrain stockings for the treatment of lower limb lymphedema until normalization or near normalization of the limb, followed by the use of elastic stockings for the maintenance of the results in Clínica Godoy-Sao Jose do Rio Preto-Brazil. 

Design
A clinical trial was conducted involving 22 patients (44 limbs) with primary lower limb lymphedema submitted to treatment with grosgrain stockings followed by the use of elastic stockings. Evaluations were performed using volumetric analysis. 

Inclusion criteria 
Patients with bilateral lower limb lymphedema who made use of grosgrain stockings followed by elastic stockings.
Exclusion criteria
Patients with other causes of edema diagnosed clinically and the use of other forms of therapy that could interfere with the results.
Development
This study involved patients with bilateral primary lower limb lymphedema located below the knee who used grosgrain stockings as monotherapy, during one year,   to achieve normalization or near normalization of leg volume and then began to use elastic compression stockings (30/40 mmHg) for the maintenance of the results. All patients were submitted to the routine evaluations (volumetric analysis using water displacement method, circumference measurements and bioelectrical impedance analysis). However, only the volumetric analysis was considered in the present study for the diagnosis and reevaluations. Evaluations were performed at baseline (onset of treatment), at the end of treatment with the grosgrain stockings/onset of use of elastic stockings and at the final evaluation of the study. Volume was monitored at 30 day intervals. If an increase in volume was found with the use of the elastic stockings, the patient was instructed to return to using the grosgrain stockings until achieving normalization again (generally one week) and then go back to the elastic stockings.
Randomization
The patients were included consecutively upon returning to the Clinica Godoy.
Statistical analysis
Data analysis involved descriptive statistics, the paired t-test and Fisher's exact test, considering a 5% alpha error (p < 0.05).

Ethical considerations

This study received approval from the Human Research Ethics Committee of São José do Rio Preto School of Medicine # 371.799.

Results
Twenty-two patients (17 women and five men) were evaluated. Mean age was 58.22 years (range: 37 to 72 years). Mean follow-up time was 2.19 years. Figure 1  and Figure 2  displays the changes in volume throughout treatment (baseline, after grosgrain stocking use and after elastic stocking use). A significant reduction in volume occurred with the use of the grosgrain stockings (p < 0.0001, paired t-test) and a significant increase occurred with the use of elastic stockings (p = 0.04). Four limbs (9%) experienced an increase in limb volume between baseline and the end of grosgrain stocking use and 26 limbs (59%) experienced an increase in limb volume between the beginning of elastic stocking use and the final evaluation. These increases were statistically significant (p < 0.0001, Fisher's exact test).
Discussion
The present study shows that grosgrain stockings reduce the volume of lower limb lymphedema when used as monotherapy, but elastic stockings are unable to maintain this result. Nonetheless, elastic stockings are useful due to their ease of use and better esthetics. 
Previous studies with weekly evaluations for a one-month period found that grosgrain stockings reduced lymphedema and elastic compression stockings (20/30 mmHg) were unable to maintain the reduction in the first week, but maintained the reduction in the second week for another three weeks. In the group using elastic compression stockings with 30/40 mmHg, the results were maintained in this period.11
In another study with a one-year follow-up period, after normalization of the edema, the results were maintained when using elastic stockings five days a week and grosgrain stockings two days a week.5 A study combining grosgrain stockings with active upper limb exercises detected a reduction in edema.7 Grosgrain braces as monotherapy led to a reduction in upper limb edema.7 Another study found that grosgrain braces generated a resting pressure of 20 mmHg and a working pressure of 80 mmHg during passive exercises of the upper limbs using the RAGodoy® device.6
The present study evaluated the long-term use of elastic compression stocking (cotton, 30/40 mmHg, Venosan®, Brazil) for the maintenance of the results after the complete reduction of the edema. Complete reduction enables better maintenance in comparison to partial reduction (unpublished clinical observation by authors). The type, material used in the stocking and brand of elastic stockings exert an influence on the results. Compression with 20/30 mmHg leads to better patient adherence, but a poorer result. Stockings with 30/40 mmHg achieve a better result in comparison to those with 20/30 mmHg, but adherence is lower. Adherence is even lower when compression with 40/50 mmHg is used. 
The authors have observed that elastic stockings are the first option for the maintenance of the results after the normalization of the edema due to their practicality and more pleasing esthetics. However, it is necessary to combine therapies that affect the physiopathology of lymphedema and cause the significant mobilization of macromolecules, such as manual or mechanical (RAGodoy® device) lymphatic therapy or the use of grosgrain stockings. Thus, it is possible to maintain the results. 
Conclusion
Grosgrain stockings are better than elastic stockings for the reduction in lymphedema. Elastic stockings are useful in maintaining the results, but must be combined with other forms of therapy for the significant mobilization of macromolecules. 
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