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INTRODUCTION

Lymphedema is a condition stemming from the 
accumulation of macromolecules in the interstitial 
space that leads to the retention of fluids. This 
condition is divided into three clinical stages. In stage 
I, the patient awakens without edema, but swelling 
develops throughout the day. In stage II, the patient 
awakens with edema, which worsens throughout the 
day. Stage III is the aggravation of stage II and is also 
known as elephantiasis [1,2].

Godoy & Godoy developed a new concept in the 
treatment of lymphedema that enables normalization 
or near normalization [2]. However, different factors 
can contribute to the aggravation of lymphedema, such 
as erysipelas, trauma and radiotherapy. Obesity has also 
been associated with lower limb lymphedema and is 
therefore yet another aggravating factor [3].

Animal studies have demonstrated that the increase in 
weight in obesity can trigger changes in the lymphatic 
pumping mechanism, capillary permeability and the 
immune system [3,4]. Bioimpedance analysis enables 
the determination of total intracellular and extracellular 
water as well as water in isolated extremities and the 
trunk and has demonstrated an increase in total body 
water with the progression of lymphedema [5].

This paper reports the evolution of bioimpedance 
findings with the increase in weight in a patient 
throughout a five-year period.

CASE REPORT

A 27-seven-year old male patient with a diagnosis 
since birth of congenital primary lymphedema in the 
right lower leg underwent treatments over the years, 
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but the condition progressed to elephantiasis. The 
patient sought the Godoy Clinic and was submitted 
to the intensive Godoy Method, nearly reaching 
normalization (Figs. 1a and 1b). Bioimpedance 
analysis was performed at the time and continued as a 
routine monitoring practice over the years, revealing a 
progression to subclinical systemic lymphedema. The 
increase in weight and the body mass index (BMI) 
over the years was accompanied by an increase in 
water, leading to the accumulation of total body water. 
However, the extracellular water/total body water ratio 
remained within the limits of normality, except in the 
leg with lymphedema (Table I).

DISCUSSION

The present study shows the progression in the 
accumulation of water in the entire body with the 
increase in BMI in a patient who had elephantiasis 
treated six years ago and remained in clinical stage 
II of lymphedema. With the increase in weight, an 
increase occurred in the amount of fluids accumulated 
in all limbs and the trunk, characterizing what we 
denominate subclinical systemic lymphedema [6]. 
At present, bioimpedance analysis has only detected 
lymphedema in the right leg, which corresponds to 
clinical stage II.

This study demonstrates that obesity is an aggravating 
factor of generalized edema, which was congenital 
primary lymphedema of the right lower limb in the 
present case. In clinical practice, we noticed that the 
increase in weight led to the emergence of lymphedema 
in the lower limb (determined by bioimpedance 
analysis) stemming from gravitational pressure, which 
progressed first to the trunk and then to the upper limbs.

In animal studies, an increase in BMI causes damage 
to the lymphatic pumping mechanism, changes in 
capillary permeability, an inflammatory process and 
changes in the immune defense system. These findings 
are compatible with those seen in humans with the 
increase in weight. A case study reports an association 
between lower limb lymphedema and generalized 
lymphedema.

The present study shows that these changes are 
systemic rather than localized, with generalized edema 
accompanying the increase in weight. Therefore, this 
study makes a novel contribution to the treatment of 
obesity and lymphedema.

CONCLUSION

An increase in weight in patients with lymphedema 
can evolve to subclinical systemic lymphedema, further 
aggravating the primary lymphedema.

Consent

The examination of the patient was conducted 
according to the Declaration of Helsinki principles.
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Extracellular-Normal 17.8 17.8 17.8 17.8 17.8 17.8

BMI 30.3 31.8 32.9 33.4 34.5 35.8
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Figure 1: (a and b) Initial treatment and after with nearly normalization.

a b



www.odermatol.com

© Our Dermatol Online 3.2019 261

Fátima Guerreiro De Godoy M. Intensive outpatient treatment of  
elephantiasis. Int Angiol. 2012;31:494-8.

3. GD García Nores, DA Cuzzone, NJ Albano, GE Hespe, RP 
Kataru, JS Torrisi, et al. Obesity but not high-fat diet impairs 
lymphatic function. International J Obes. 2016;:1582-90.

4. H e s p e  G E ,  K a t a r u  R P,  S a v e t s k y  I L ,  G a r c í a 
Nores  GD, Torrisi JS, Nitti  MD, et al. Exercise training improves 
obesity-related lymphatic dysfunction. J Physiol. 2016;594:4267-82.

5. de Godoy JMP, Pereira de Godoy HJ, Gracino de Marqui T, 
Spessoto LC, Godoy MFG. Mobilization of  Fluids in the Intensive 
Treatment of  Primary and Secondary Lymphedemas. Scien World 
J. 2018;2018:6537253.

6. de Godoy JMP, Pereira de Godoy LM, Ramos RR, Pereira de 
Godoy AC, de Fatima Guerreiro Godoy M. Subclinical systemic 
lymphedema caused by increased BMI in patients with lower limb 
lymphedema. Int J Med Scien Innov Res. 2018;3:170-6.

Copyright by Jose Maria Pereira de Godoy, et al.. This is an open access 
article distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in 
any medium, provided the original author and source are credited.
Source of Support: Nil, Confl ict of Interest: None declared. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


