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#ONSERVATIVE฀TREATMENT฀OF฀
LYMPHOEDEMA฀IS฀BASED฀ON฀
DECONGESTIVE฀LYMPHATIC฀THERAPY฀

�$,4	฀WHICH฀CONSISTS฀OF฀COMPRESSION�฀
MANUAL฀LYMPHATIC฀DRAINAGE฀�-,$	�฀
SKIN฀CARE฀AND฀EXERCISE�฀3OME฀SCHOOLS฀
USE฀THE฀TERM฀COMPLETE฀DECONGESTIVE฀
PHYSIOTHERAPY฀�#$0	฀�&OELDI฀ET฀AL�฀����	�฀
4HE฀MOST฀IMPORTANT฀SINGLE฀COMPONENT฀
AMONG฀THESE฀MODALITIES฀IS฀COMPRESSION�฀
FOR฀WHICH฀SEVERAL฀DEVICES฀ARE฀AVAILABLE�฀
E�G�฀BANDAGES�฀COMPRESSION฀HOSIERY�฀
VELCRO฀BAND
WRAPS฀AND฀PUMPS฀PRODUCING฀
INTERMITTENT฀PRESSURE฀WAVES�

"ANDAGING฀IS฀STILL฀THE฀MOST฀IMPORTANT฀
TREATMENT฀MODALITY฀FOR฀THE฀INITIAL฀THERAPY฀
PHASE�฀ESPECIALLY฀IN฀MODERATE฀TO฀SEVERE฀
FORMS฀OF฀LYMPHOEDEMA�฀WHILE฀COMPRESSION฀
HOSIERY฀IS฀MAINLY฀USED฀FOR฀MAINTENANCE฀
THERAPY฀AFTER฀DECONGESTION฀OF฀THE฀LIMB�฀
)NTERMITTENT฀PNEUMATIC฀COMPRESSION฀
�)0#	฀CAN฀BE฀ADMINISTERED฀AS฀AN฀ADDITIONAL�฀
SUPPORTIVE฀TOOL�฀)N฀THE฀INITIAL฀TREATMENT฀

PHASE�฀GOOD฀BANDAGES฀SHOULD฀BE฀APPLIED฀
BY฀WELL
TRAINED฀STAFF฀FOR฀A฀PERIOD฀OF฀TIME฀
UNTIL฀NO฀FURTHER฀VOLUME฀REDUCTION฀OF฀THE฀
TREATED฀LIMB฀CAN฀BE฀OBTAINED�฀4O฀KEEP฀
THE฀LIMB฀FREE฀FROM฀OEDEMA�฀COMPRESSION฀
THERAPY฀NEEDS฀TO฀BE฀CONTINUED�฀PREFERABLY฀
IN฀THE฀FORM฀OF฀COMPRESSION฀HOSIERY�฀)F฀WELL

lTTED฀COMPRESSION฀HOSIERY฀IS฀NOT฀AVAILABLE�฀
SELF
BANDAGING฀WITH฀ELASTIC฀MATERIAL฀MAY฀BE฀
AN฀ALTERNATIVE฀�

!฀RECENTLY฀PUBLISHED฀INTERNATIONAL฀
CONSENSUS฀DOCUMENT฀ON฀THE฀MANAGEMENT฀
OF฀LYMPHOEDEMA฀HAS฀RECOMMENDED฀
MULTILAYER฀INELASTIC฀LYMPHOEDEMA฀
BANDAGING฀�-,,"	฀EXERTING฀A฀PRESSURE฀
GREATER฀THAN฀��MM(G฀AS฀@STANDARD฀
INTENSIVE฀THERAPY�฀�,YMPHOEDEMA฀
&RAMEWORK�฀����	�

4HIS฀ARTICLE฀WILL฀FOCUS฀MAINLY฀ON฀
MULTILAYER฀INELASTIC฀LYMPHOEDEMA฀
BANDAGING฀AND฀ON฀NEW฀WAYS฀OF฀ASSESSING฀
THE฀ELASTIC฀PROPERTY฀OF฀SUCH฀BANDAGE฀
SYSTEMS�฀

%VIDENCE
BASED฀COMPRESSION฀฀
IN฀LYMPHOEDEMA
4HERE฀ARE฀ONLY฀A฀FEW฀RANDOMISED฀
CONTROLLED฀TRIALS฀�2#4S	฀AVAILABLE฀
WHICH฀SHOW฀BENEFICIAL฀EFFECTS฀FROM฀THE฀
APPLICATION฀OF฀COMPRESSION฀TO฀REDUCE฀
THE฀VOLUME฀OF฀LYMPHOEDEMATOUS฀LIMBS฀
�"ADGER฀ET฀AL�฀����	�฀-OST฀OF฀THESE฀STUDIES฀
HAVE฀INVESTIGATED฀THE฀ADDITIONAL฀ROLE฀OF฀
DIFFERENT฀SUPPLEMENTARY฀MODALITIES฀TO฀
TREAT฀LYMPHOEDEMA�฀E�G�฀-,$฀OR฀ELECTRO

STIMULATION�฀/NLY฀ONE฀SINGLE฀2#4฀HAS฀

COMPARED฀THE฀EFFECTS฀OF฀BANDAGES฀
VERSUS฀STOCKINGS฀�"ADGER฀ET฀AL�฀����	�฀
4HE฀CONCLUSION฀OF฀THIS฀TRIAL฀WAS฀THAT฀
MULTILAYER฀BANDAGES฀FOLLOWED฀BY฀HOSIERY฀
GIVES฀A฀GREATER฀AND฀MORE฀DURABLE฀LIMB฀
VOLUME฀REDUCTION฀WHEN฀COMPARED฀WITH฀
HOSIERY฀ALONE�฀
฀
#HARACTERISTICS฀OF฀MULTILAYER฀INELASTIC฀
LYMPHOEDEMA฀BANDAGING฀�-,,"	
4HE฀MAIN฀FEATURES฀CHARACTERISING฀A฀
COMPRESSION฀DEVICE฀ARE฀THE฀INTERFACE฀
PRESSURE฀AND฀THE฀ELASTIC฀PROPERTY฀OF฀THE฀
MATERIAL�

)NTERFACE฀PRESSURE
-,,"฀ARE฀COMMONLY฀APPLIED฀WITH฀HIGH฀
INITIAL฀PRESSURE�฀4HEY฀USUALLY฀CONSIST฀OF฀
MORE฀THAN฀ONE฀COMPONENT฀AND฀ARE฀MADE฀
UP฀OF฀SEVERAL฀LAYERS�฀4HE฀PADDING฀LAYER฀
HAS฀THE฀MAIN฀FUNCTION฀OF฀RESHAPING฀THE฀
LIMB฀AND฀AVOIDING฀PROXIMAL฀CONSTRICTIONS�฀
!FTER฀CHECKING฀THE฀ARTERIAL฀BLOOD฀SUPPLY฀
OF฀THE฀EXTREMITY�฀EXPERIENCED฀BANDAGERS฀
WILL฀APPLY฀SHORT
STRETCH฀BANDAGES฀WITH฀
CONSIDERABLE฀TENSION฀TO฀ACHIEVE฀AN฀
INTERFACE฀PRESSURE฀OF฀MORE฀THAN฀��MM(G฀
ON฀THE฀LEG฀AND฀OF฀ABOUT฀��n��MM(G฀
ON฀THE฀UPPER฀EXTREMITY฀OF฀THE฀ARM�฀4HESE฀
PRESSURES฀ARE฀CONSIDERABLY฀HIGHER฀THAN฀
THOSE฀ACHIEVED฀WITH฀ELASTIC฀TEXTILES�฀4HE฀
COMMON฀FEAR฀THAT฀SUCH฀HIGH฀PRESSURES฀
WOULD฀NOT฀BE฀TOLERATED฀IS฀UNJUSTIlED�฀
MAINLY฀BECAUSE฀OF฀THE฀FOLLOWING฀REASONS�
��฀ 4HERE฀IS฀AN฀IMMEDIATE฀PRESSURE฀
DROP฀AFTER฀THE฀APPLICATION฀OF฀A฀STRONG฀
INELASTIC฀BANDAGE�฀EVEN฀WITHOUT฀
MOVEMENT�฀4WO฀HOURS฀AFTER฀BANDAGE฀

-ULTILAYER฀INELASTIC฀LYMPHOEDEMA฀BANDAGING฀�-,,"	฀APPLIED฀WITH฀A฀PRESSURE฀OF฀���MM(G฀IS฀THE฀
STANDARD฀INTENSIVE฀TREATMENT฀FOR฀SEVERE฀FORMS฀OF฀฀LYMPHOEDEMA�฀-,,"฀CONSISTS฀NOT฀ONLY฀OF฀SEVERAL฀
LAYERS฀BUT฀ALSO฀OF฀DIFFERENT฀SINGLE฀COMPONENTS฀WHOSE฀ELASTIC฀PROPERTIES฀MAY฀VARY�฀4HE฀COMBINATION฀OF฀
THESE฀LAYERS฀LEADS฀TO฀A฀CHANGE฀IN฀THE฀ELASTIC฀PROPERTY฀OF฀THE฀lNAL฀BANDAGE�฀MAKING฀IT฀MORE฀INELASTIC�฀
3TIFFNESS�฀DElNED฀BY฀AN฀INCREASE฀IN฀INTERFACE฀PRESSURE฀DUE฀TO฀AN฀INCREASE฀IN฀CIRCUMFERENCE฀OF฀THE฀
BANDAGED฀AREA�฀IS฀A฀MORE฀ADEQUATE฀TERM฀TO฀CHARACTERISE฀THESE฀ELASTIC฀PROPERTIES�฀
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APPLICATION฀THE฀PRESSURE฀VALUES฀WILL฀
DROP฀BY฀ABOUT฀��n����฀4HIS฀LOSS฀
OF฀PRESSURE฀IS฀MAINLY฀DUE฀TO฀AN฀
IMMEDIATE฀VOLUME฀REDUCTION฀OF฀THE฀
LYMPHOEDEMATOUS฀EXTREMITY�฀AS฀CAN฀
BE฀DEMONSTRATED฀BY฀VOLUMETRIC฀
MEASUREMENTS�฀7HEN฀THE฀BANDAGE฀
BECOMES฀LOOSE฀IT฀SHOULD฀BE฀REAPPLIED฀
TO฀REGAIN฀ITS฀FULL฀EFFICACY�฀)N฀THE฀
INITIAL฀TREATMENT฀PHASE฀THIS฀MAY฀BE฀
NECESSARY฀EVERY฀DAY�฀ESPECIALLY฀IN฀THE฀
PRESENCE฀OF฀MASSIVE฀OEDEMA�฀฀

��฀ )NELASTIC฀MULTILAYER฀BANDAGES฀DO฀NOT฀
CONSTRICT฀THE฀EXTREMITY฀IN฀THE฀RESTING฀
POSITION฀IN฀A฀SIMILAR฀WAY฀AS฀ELASTIC฀
MATERIAL�฀DUE฀TO฀THE฀PROPERTY฀OF฀ELASTIC฀
FIBRES฀TO฀REGAIN฀THEIR฀UNSTRETCHED฀
CONFIGURATION�฀(OWEVER�฀DURING฀THE฀
VOLUME฀CHANGES฀OF฀THE฀LIMB฀DURING฀
MUSCULAR฀CONTRACTIONS�฀THE฀NON
YIELDING฀
MATERIAL฀WILL฀CREATE฀PRESSURE฀PEAKS฀THAT฀
EXERT฀A฀RHYTHMIC฀MASSAGE�฀4HIS฀SPECIFIC฀
PHYSICAL฀PROPERTY฀CAN฀BE฀CHARACTERISED฀
BY฀THE฀STIFFNESS฀OF฀THE฀MATERIAL�

��฀ )N฀LYMPHOEDEMATOUS฀LIMBS฀THE฀
THICKNESS฀OF฀THE฀SKIN฀BETWEEN฀THE฀
EPIDERMIS฀AND฀THE฀MUSCLE฀FASCIA฀IS฀
TYPICALLY฀INCREASED฀AS฀WELL฀AS฀THE฀
RADIUS฀OF฀THE฀CROSS
SECTION฀AREA�฀%VEN฀
VERY฀HIGH฀PRESSURE฀EXERTED฀DURING฀
BANDAGE฀APPLICATION฀WILL฀BE฀ABSORBED฀
AND฀DISSIPATED฀BY฀THIS฀NATURAL฀@PADDING฀
LAYER�฀OF฀THE฀LYMPHOEDEMATOUS฀SKIN฀
�&IGURE฀�	�฀!CCORDING฀TO฀,APLACE�S฀,AW�฀
SUB
BANDAGE฀PRESSURE฀IS฀INVERSELY฀
PROPORTIONAL฀TO฀THE฀RADIUS฀OF฀THE฀
CURVATURE฀OF฀THE฀LIMB฀�4HOMAS�฀
����	�฀4HIS฀MEANS฀THAT฀THOSE฀PARTS฀
OF฀THE฀EXTREMITY฀PRESENTING฀WITH฀
A฀MUCH฀ENLARGED฀CONTOUR฀NEED฀TO฀
BE฀BANDAGED฀WITH฀EXTREMELY฀HIGH฀
TENSION�

!฀MODIlED฀INTENSIVE฀THERAPY฀
USING฀-,,"฀WITH฀REDUCED฀PRESSURE฀IS฀
RECOMMENDED฀IN฀PATIENTS฀WITH฀ARTERIAL฀
DISEASE�฀SENSORY฀DISTURBANCE�฀LIPOEDEMA�฀
POOR฀MOBILITY�FRAILTY฀AND฀IN฀PEOPLE฀
WITH฀PALLIATIVE฀NEEDS฀�,YMPHOEDEMA฀
&RAMEWORK�฀����	�฀"ANDAGES฀EXERTING฀
HIGH฀STIFFNESS฀ARE฀ALSO฀PREFERRED฀IN฀THESE฀
SITUATIONS�

)N฀GENERAL�฀THE฀SUB
BANDAGE฀PRESSURE฀
IS฀MAINLY฀MODIlED฀BY฀THE฀FORCE฀THAT฀THE฀
USER฀EXERTS฀DURING฀APPLICATION฀AND฀DOES฀
NOT฀SO฀MUCH฀DEPEND฀ON฀THE฀MATERIAL฀OF฀
THE฀BANDAGE�

%LASTIC฀PROPERTY฀OF฀THE฀COMPRESSION฀MATERIAL
4HE฀DIFFERENTIATION฀BETWEEN฀ELASTIC฀AND฀
INELASTIC฀MATERIAL฀IS฀BASED฀ON฀MEASURING฀
THE฀STRETCH฀OF฀A฀BANDAGE฀CAUSED฀BY฀AN฀
INCREASING฀FORCE฀USING฀EXTENSOMETER฀
DEVICES฀IN฀THE฀LABORATORIES฀OF฀THE฀BANDAGE฀
PRODUCERS�฀5SUALLY�฀ELASTIC฀BANDAGES฀ARE฀
CHARACTERISED฀BY฀AN฀EXTENSIBILITY฀OF฀THE฀
MATERIAL฀BY฀MORE฀THAN฀�����฀WHILE฀
INELASTIC฀BANDAGES฀ARE฀DEFINED฀BY฀A฀STRETCH฀
LOWER฀THAN฀�����฀4HESE฀VALUES฀OF฀STRETCH฀
CANNOT฀BE฀REPLICATED฀IN฀DAILY฀PRACTICE�฀AS฀
THEY฀CAN฀ONLY฀BE฀ACHIEVED฀WITH฀EXTREME฀
FORCES฀THAT฀WILL฀NEVER฀BE฀APPLIED฀BY฀
BANDAGING฀A฀LEG�฀

4HE฀EXPERIENCED฀BANDAGER฀WILL฀NOT฀
ONLY฀ADJUST฀THE฀TENSION฀DURING฀BANDAGE฀
APPLICATION฀TO฀THE฀CIRCUMFERENCE฀�RADIUS	฀
OF฀EACH฀PART฀OF฀THE฀LEG�฀BUT฀ALSO฀TO฀THE฀
VARYING฀DENSITY฀OF฀THE฀ELASTIC฀lBRES฀
IN฀EACH฀COMPRESSION฀PRODUCT�฀)N฀THE฀
EXPERIMENTS฀SHOWN฀IN฀&IGURE฀�฀BANDAGES฀
OF฀DIFFERENT฀MATERIALS฀WERE฀APPLIED฀TO฀��฀
LEGS฀WITH฀SUCH฀A฀TENSION฀THAT฀IN฀EACH฀CASE฀
A฀PRESSURE฀OF฀��MM(G฀AT฀THE฀MEDIAL฀
GAITER฀AREA฀WAS฀ACHIEVED�฀4HE฀INTERFACE฀
PRESSURE฀WAS฀MEASURED฀USING฀A฀PRESSURE฀
MONITOR฀�A฀SMALL฀+IKUHIME�฀PROBE�฀

-EDITRADE�฀$ENMARK	฀AND฀THE฀EXTENSION฀
WAS฀MARKED฀ON฀THE฀BANDAGED฀LEG฀AND฀
MEASURED฀BY฀A฀TAPE�฀4O฀OBTAIN฀THE฀SAME฀
PRESSURE฀OF฀��MM(G�฀THE฀STRETCH฀FOR฀A฀
STRONG฀ELASTIC฀BANDAGE฀�0ERFEKTA�฀STRONG�฀
,OHMANN฀�฀2AUSCHER�฀6IENNA�฀!USTRIA	฀
IS฀IN฀THE฀SAME฀RANGE฀OF฀ABOUT฀���฀AS฀
FOR฀THE฀SHORT
STRETCH฀BANDAGE฀2OSIDAL฀
+�฀�,OHMANN฀�฀2AUSCHER	�฀WHILE฀THE฀
SOFTER฀ELASTIC฀0ERFEKTA�฀SUPER฀HAS฀TO฀BE฀
STRETCHED฀TO฀�����฀4HIS฀EXAMPLE฀CLEARLY฀
SHOWS฀THAT฀DECLARING฀THE฀EXTENSIBILITY฀OF฀
A฀BANDAGE฀BY฀THE฀MANUFACTURER฀WOULD฀
ONLY฀MAKE฀SENSE฀IN฀CONNECTION฀WITH฀THE฀
INTENDED฀PRESSURE฀RANGE฀ON฀THE฀LEG฀AND฀
WOULD฀THEREFORE฀BE฀OF฀LITTLE฀HELP฀IN฀DAILY฀
PRACTICE�

!NOTHER฀REASON฀WHY฀SUCH฀
EXPERIMENTAL฀DATA฀ARE฀OF฀LIMITED฀
PRACTICAL฀VALUE฀IS฀THE฀INCREASING฀USE฀OF฀
BANDAGE฀SYSTEMS฀CONSISTING฀OF฀DIFFERENT฀
COMPONENTS�

7HEN฀SEVERAL฀LAYERS฀OF฀ELASTIC฀
BANDAGES฀ARE฀APPLIED�฀THE฀lNAL฀BANDAGE฀
WILL฀BECOME฀MORE฀AND฀MORE฀INELASTIC฀
�0ARTSCH฀ET฀AL�฀����	�฀4HE฀FOUR
LAYER฀
BANDAGE฀SYSTEM฀IS฀AN฀EXAMPLE�฀)TS฀

&IGURE฀��฀#OMPUTER฀TOMOGRAPHY฀SHOWING฀THE฀CROSS
SECTION฀OF฀A฀LEG฀IN฀A฀PATIENT฀WITH฀SEVERE฀LIPO

LYMPHOEDEMA�฀4HE฀mAME
LIKE฀STRUCTURE฀CENTRE
LEFT฀IS฀THE฀DEPOSIT฀OF฀A฀CONTRAST฀MEDIUM฀INJECTED฀INTRADERMALLY฀
�INDIRECT฀LYMPHOGRAPHY	�฀4HE฀WHITE฀CENTRAL฀PARTS฀CORRESPOND฀TO฀THE฀INTRAFASCIAL฀MUSCLE฀COMPARTMENT�฀THE฀
OUTER฀BLACK฀SURROUNDING฀IS฀THE฀SKIN฀WITH฀A฀MASSIVELY฀ENLARGED฀LAYER฀OF฀SUBCUTANEOUS฀FAT�฀7HEN฀THE฀MUSCLE฀
CONTRACTS฀DURING฀WALKING�฀A฀NON
YIELDING฀COMPRESSION฀BANDAGE฀WILL฀NEED฀TO฀BE฀APPLIED฀WITH฀CONSIDERABLE฀
PRESSURE฀TO฀SQUEEZE฀OUT฀THIS฀LAYER฀OF฀mUID�



SINGLE฀COMPONENTS฀ARE฀ELASTIC�฀BUT฀THE฀
END
PRODUCT฀BECOMES฀INELASTIC�฀4HE฀
REASON฀FOR฀THIS฀CHANGE฀OF฀THE฀ELASTIC฀
PROPERTY฀OF฀A฀COMPRESSION฀DEVICE฀IS฀
THE฀INm฀UENCE฀OF฀FRICTION฀BETWEEN฀THE฀
DIFFERENT฀LAYERS�฀!DHESIVE฀AND฀COHESIVE฀
BANDAGES฀ARE฀CHARACTERISED฀BY฀A฀HIGH฀
DEGREE฀OF฀FRICTION฀AND฀WILL฀THEREFORE฀
BEHAVE฀LIKE฀INELASTIC฀BANDAGES�฀EVEN฀
WHEN฀THEIR฀l฀BRES฀ALLOW฀HIGH฀EXTENSION�฀
$IFFERENT฀PADDING฀MATERIALS฀RESULT฀IN฀A฀
l฀NAL฀BANDAGE฀WHOSE฀ELASTICITY฀ON฀THE฀
LEG฀WILL฀BE฀UNPREDICTABLE�฀

7ITH฀THE฀USE฀OF฀THE฀TERMS฀
MULTILAYER�฀MULTICOMPONENT฀OR฀
ADHESIVE฀AND฀COHESIVE฀BANDAGES�฀IT฀
IS฀QUESTIONABLE฀WHETHER฀THE฀TERMS฀
@ELASTIC�฀AND฀@INELASTIC฀BANDAGES�฀STILL฀
HAVE฀ANY฀MEANING�

4HE฀TERMS฀@ELASTIC�฀AND฀@INELASTIC�฀
ARE฀BASED฀ON฀THE฀PHYSICAL฀PROPERTY฀
TESTED฀IN฀A฀LABORATORY฀AND฀SHOULD฀ONLY฀
BE฀USED฀IN฀CONNECTION฀WITH฀SINGLE฀
BANDAGES�฀7HEN฀IT฀COMES฀TO฀DESCRIBING฀
THE฀PROPERTIES฀OF฀BANDAGE฀SYSTEMS฀
COMPOSED฀OF฀DIFFERENT฀MATERIALS฀ON฀THE฀
LEG�฀IT฀IS฀MORE฀REASONABLE฀TO฀TALK฀ABOUT฀
LOWER฀OR฀HIGHER฀STIFFNESS�

3TIFFNESS
3TIFFNESS฀IS฀DEFINED฀BY฀THE฀INCREASE฀OF฀
INTERFACE฀PRESSURE฀BROUGHT฀ABOUT฀BY฀AN฀
INCREASE฀OF฀THE฀LEG฀CIRCUMFERENCE฀BY฀
STANDING฀OR฀WALKING฀�#OMITÏ฀%UROPÏEN฀
DE฀.ORMALISATION฀%UROPEAN฀0RESTANDARD�฀
����	�฀

4HIS฀PARAMETER฀CAN฀BE฀ASSESSED฀
ON฀THE฀INDIVIDUAL฀LEG฀AND฀SHOWS฀THE฀
RELATIONSHIP฀BETWEEN฀RESTING฀AND฀
WORKING฀PRESSURE�฀AND฀IS฀OF฀PRACTICAL฀
IMPORTANCE฀BECAUSE฀IT฀DESCRIBES฀THE฀
DECIDING฀PARAMETERS฀OF฀GOOD฀TOLERABILITY฀
�LOW฀RESTING฀PRESSURE	฀AND฀STRONG฀
EFl฀CACY฀�HIGH฀WORKING฀PRESSURE	฀OF฀A฀
COMPRESSION฀DEVICE฀�0ARTSCH�฀����	�

7HEN฀THE฀MUSCLE฀CONTRACTS�฀INELASTIC฀
MATERIAL฀WILL฀NOT฀GIVE฀WAY฀AND฀WILL฀
PRODUCE฀A฀HIGHER฀INCREASE฀OF฀INTERFACE฀
PRESSURE฀THAN฀ELASTIC�฀YIELDING฀MATERIAL�฀
4HE฀PRESSURE฀INCREASE฀MAY฀EXCEED฀
��n���฀OF฀THE฀RESTING฀PRESSURE�฀THEREBY฀
EXERTING฀A฀CONSIDERABLE฀@MASSAGE฀EFFECT��฀

&IGURE฀�฀GIVES฀AN฀EXAMPLE฀COMPARING฀
THE฀PRESSURE฀EXERTED฀BY฀AN฀INELASTIC฀AND฀
AN฀ELASTIC฀BANDAGE�฀BOTH฀APPLIED฀WITH฀THE฀
SAME฀RESTING฀PRESSURE�฀4HE฀INCREASE฀OF฀
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SUB
BANDAGE฀PRESSURE฀WHEN฀THE฀PATIENT฀
STANDS฀AS฀A฀PARAMETER฀OF฀STIFFNESS฀IS฀
��MM(G฀WITH฀THE฀INELASTIC฀MATERIAL฀AND฀
�MM(G฀WITH฀THE฀ELASTIC฀ONE�฀

!฀SIMPLE฀METHOD฀THAT฀CAN฀EASILY฀
BE฀PERFORMED฀IN฀PRACTICE฀HAS฀BEEN฀
PROPOSED฀TO฀ASSESS฀STIFFNESS�฀!฀CALIBRATED฀
PRESSURE฀SENSOR฀IS฀l฀XED฀TO฀THE฀MEDIAL฀
ASPECT฀OF฀THE฀LEG฀ABOUT฀��CM฀ABOVE฀
THE฀INNER฀ANKLE�฀4HIS฀IS฀THE฀AREA฀WHERE฀
THE฀MUSCULAR฀PART฀OF฀THE฀GASTROCNEMIUS฀
MUSCLE฀CHANGES฀INTO฀THE฀TENDINOUS฀PART�฀
SHOWING฀THE฀MOST฀EXTENSIVE฀CHANGES฀IN฀
LOCAL฀CURVATURE฀AND฀LEG฀CIRCUMFERENCE฀
BY฀CHANGING฀THE฀BODY฀POSITION฀BETWEEN฀
SUPINE฀AND฀STANDING�฀4HE฀DIFFERENCE฀
BETWEEN฀THE฀INTERFACE฀PRESSURE฀IN฀
THE฀STANDING฀AND฀IN฀THE฀LYING฀POSITION฀
�MM(G	�฀CALLED฀STATIC฀STIFFNESS฀INDEX฀
�33)	�฀IS฀A฀VALUABLE฀PARAMETER฀FOR฀THE฀
STIFFNESS฀OF฀THE฀COMPRESSION฀SYSTEM฀
�0ARTSCH฀ET฀AL�฀����	�

!NOTHER฀METHOD฀SHOWING฀AN฀
EXCELLENT฀CORRELATION฀WITH฀THE฀33)฀IS฀
TO฀MEASURE฀THE฀DIFFERENCE฀BETWEEN฀
RESTING฀PRESSURE฀AND฀WORKING฀PRESSURE฀
DURING฀DORSIm฀EXION�฀/NE฀IMPORTANT฀
DRAWBACK฀OF฀THIS฀METHOD฀IS฀THAT฀IT฀IS฀
DIFl฀CULT฀TO฀REPRODUCE฀EXACTLY฀DUE฀TO฀THE฀
DIFFERENT฀DEGREES฀OF฀DORSIm฀EXIONS฀AND฀
THE฀RESTRICTED฀ANKLE฀MOBILITY฀IN฀SOME฀
PATIENTS�

4HE฀MOST฀APPROPRIATE฀WAY฀TO฀
QUANTIFY฀STIFFNESS฀WOULD฀BE฀TO฀MEASURE฀
DYNAMIC฀STIFFNESS฀DURING฀WALKING�฀
5NFORTUNATELY�฀THIS฀METHOD฀REQUIRES฀
SOPHISTICATED฀INSTRUMENTATION฀AND฀
THEREFORE฀CANNOT฀BE฀USED฀IN฀ROUTINE฀
CLINICAL฀PRACTICE฀�3TOLK฀ET฀AL�฀����	�

3EVERAL฀AUTHORS฀HAVE฀SHOWN฀THAT฀AN฀
INCREASE฀OF฀THE฀SUB
BANDAGE฀PRESSURE฀
OF฀MORE฀THAN฀��MM(G฀DESCRIBES฀HIGH฀
STIFFNESS�฀WHILE฀A฀PRESSURE฀INCREASE฀OF฀LESS฀
THAN฀��MM(G฀CHARACTERISES฀BANDAGES฀
AND฀STOCKINGS฀WITH฀LOW฀STIFFNESS฀�(AFNER฀
ET฀AL�฀�����฀0ARTSCH�฀����	�฀!LTHOUGH฀THIS฀
COULD฀BE฀SHOWN฀WITH฀SEVERAL฀PRESSURE฀
TRANSDUCERS฀AND฀ON฀DIFFERENT฀AREAS฀OF฀
THE฀GAITER฀AREA�฀IT฀HAS฀TO฀BE฀STRESSED฀THAT฀
THE฀DIMENSIONS฀OF฀THE฀PRESSURE฀PROBES฀
AND฀THE฀CURVATURE฀OF฀THE฀MEASURING฀
AREA฀ON฀THE฀LEG฀HAVE฀A฀CONSIDERABLE฀
INm฀UENCE฀ON฀THE฀CALCULATED฀STIFFNESS฀
VALUES�฀7HEN฀A฀LEG฀WITH฀A฀LARGE฀DIAMETER฀

&IGURE฀��฀$IFFERENT฀COMPRESSION฀BANDAGES฀WERE฀฀APPLIED฀IN฀��฀VOLUNTEERS฀WITH฀A฀TENSION฀THAT฀RESULTED฀IN฀A฀
PRESSURE฀OF฀��MM(G฀ABOVE฀THE฀INNER฀MALLEOLUS฀�MEASURING฀POINT฀"��฀THE฀SITE฀WHERE฀THE฀MUSCULAR฀PART฀OF฀
THE฀MEDIAL฀GASTROCNEMIUS฀MUSCLE฀CHANGES฀INTO฀THE฀TENDINOUS฀PART	฀AND฀THE฀EXTENSION฀OF฀THE฀MATERIALS฀WAS฀
MEASURED฀IN฀RELATION฀TO฀THE฀UNSTRETCHED฀BANDAGES฀��	�฀4HE฀MEDIAN฀VALUES฀FOR฀THE฀EXTENSION฀WERE฀���฀FOR฀
THE฀SHORT
STRETCH฀BANDAGE฀2OSIDAL�฀�,OHMANN฀�฀2AUSCHER	฀AND฀�����฀FOR฀THE฀LONG
STRETCH฀0ERFEKTA�฀STRONG฀
�,OHMANN฀�฀2AUSCHER	�฀!NOTHER฀ELASTIC฀LONG
STRETCH฀BANDAGE฀�0ERFEKTA�฀SUPER	฀HAD฀TO฀BE฀STRETCHED฀BY฀����฀
�P������	฀TO฀ACHIEVE฀THE฀SAME฀INTERFACE฀PRESSURE�฀4HIS฀EXPERIMENT฀SHOWS฀THAT฀THE฀DECLARATION฀OF฀THE฀EXTENSION฀
OF฀A฀BANDAGE฀BY฀THE฀PRODUCER฀BASED฀ON฀IN฀VITRO฀MEASUREMENTS฀DOES฀NOT฀GIVE฀A฀CLINICALLY฀USEFUL฀INFORMATION�
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%XTENSION฀��	฀TO฀ACHIEVE฀��MM(G฀AT฀"�
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IS฀MEASURED฀WITH฀A฀LARGE฀PRESSURE฀PROBE�฀
THE฀PRESSURE฀INCREASE฀BY฀STANDING฀UP฀
AND฀BY฀WALKING฀WILL฀BE฀LOWER฀THAN฀IN฀A฀
PATIENT฀WITH฀A฀SMALL฀LEG฀CIRCUMFERENCE�฀
IN฀WHOM฀A฀SMALL฀SENSOR฀IS฀POSITIONED฀
OVER฀THE฀PROTRUDING฀TENDON�฀0ARTICULARLY฀
IN฀PATIENTS฀WITH฀LYMPHOEDEMA฀OF฀THE฀
LOWER฀EXTREMITIES�฀THE฀SHARP฀CUT
OFF฀
LINE฀OF฀��MM(G฀DIFFERENTIATING฀MORE฀
OR฀LESS฀STIFF฀COMPRESSION฀BANDAGES฀MAY฀
NOT฀BE฀VALID฀IN฀CERTAIN฀CASES�฀2ELIABLE฀
COMPARISONS฀WILL฀ONLY฀BE฀POSSIBLE฀WHEN฀
TESTING฀DIFFERENT฀COMPRESSION฀DEVICES฀BY฀
USING฀THE฀SAME฀SENSOR฀ON฀THE฀SAME฀SITE฀
�0ARTSCH฀ET฀AL�฀����	�

7HICH฀MATERIALS฀PROVIDE฀HIGH฀STIFFNESS�
(IGH฀STIFFNESS฀DEFINED฀AS฀TOLERABLE฀
RESTING฀PRESSURE฀AND฀HIGHLY฀EFFECTIVE฀
WORKING฀PRESSURE฀CAN฀BE฀ACHIEVED฀BY฀
SHORT
STRETCH฀BANDAGES�฀MULTICOMPONENT฀
MULTILAYER฀BANDAGES฀AND฀BY฀6ELCRO
BAND฀
DEVICES�฀4HIS฀IS฀ALSO฀TRUE฀FOR฀ELASTIC฀
STOCKINGS฀APPLIED฀OVER฀EACH฀OTHER฀
�#ORNU
4HÏNARD฀ET฀AL�฀�����฀0ARTSCH฀
ET฀AL�฀����	�฀!DHESIVE฀AND฀COHESIVE฀
MATERIALS฀INCREASE฀STIFFNESS�฀4ABLE฀)฀GIVES฀A฀
SHORT฀OVERVIEW�
฀

2ATIONALE฀FOR฀USING฀INELASTIC฀MULTILAYER฀
BANDAGES฀IN฀LYMPHOEDEMA
-OST฀EXPERTS฀EXPERIENCED฀IN฀
CONSERVATIVE฀MANAGEMENT฀AGREE฀THAT฀
MULTILAYER฀SHORT
STRETCH฀BANDAGES฀ARE฀
PREFERABLE฀FOR฀THE฀INITIAL฀TREATMENT฀OF฀
LYMPHOEDEMA�

/UR฀KNOWLEDGE฀OF฀THE฀MECHANISMS฀
OF฀ACTION฀OF฀COMPRESSION฀DEVICES฀IS฀

RATHER฀POOR�฀4HIS฀IS฀ESPECIALLY฀TRUE฀IN฀
LYMPHOEDEMA฀WHERE฀OBJECTIVE฀lNDINGS฀
ARE฀MORE฀DIFlCULT฀TO฀PROVE฀THAN฀IN฀
VENOUS฀PATHOLOGY�฀(OWEVER�฀SOME฀
HYPOTHETIC฀ARGUMENTS฀FAVOURING฀MATERIAL฀
WITH฀HIGH฀STIFFNESS฀WILL฀BE฀OUTLINED�฀

7E฀NEED฀TO฀CONSIDER฀THE฀MAIN฀
FEATURES฀THAT฀ARE฀DIFFERENT฀IN฀LYMPHATIC฀
DISEASE฀COMPARED฀WITH฀VENOUS฀
PATHOLOGY฀WHEN฀CHOOSING฀A฀SPECIlC฀FORM฀
OF฀COMPRESSION฀THERAPY�

4ABLE฀�฀SHOWS฀SOME฀PRINCIPAL฀
DIFFERENCES฀CONCERNING฀COMPRESSION฀
THERAPY฀IN฀VENOUS฀AND฀LYMPHATIC฀DISEASE�฀
)N฀FACT�฀VENOUS฀AND฀LYMPHATIC฀PATHOLOGY฀
SHOW฀CONSIDERABLE฀OVERLAPPING�฀ESPECIALLY฀
IN฀THE฀AREA฀OF฀MICROCIRCULATION฀AND฀mUID฀
EXCHANGE�฀4HE฀SCHEMATIC฀DIFFERENTIATION฀
PRESENTED฀IN฀4ABLE฀�฀SHOULD฀MAINLY฀SERVE฀
AS฀A฀GUIDE฀FOR฀A฀MORE฀DETAILED฀DISCUSSION�

,YMPHOEDEMA฀PATIENTS฀NEED฀
CONTINUOUS฀COMPRESSION฀DAY฀AND฀NIGHT�฀
AT฀LEAST฀DURING฀THE฀INITIAL฀PHASES฀OF฀
TREATMENT�฀&OR฀THIS฀PURPOSE�฀INELASTIC฀
BANDAGES฀AND฀COMPRESSION฀SYSTEMS฀
WITH฀HIGH฀STIFFNESS฀ARE฀SUPERIOR฀TO฀ELASTIC฀
BANDAGES฀SINCE฀THEY฀EXERT฀A฀LOWER฀
RESTING฀PRESSURE฀WHICH฀WILL฀BE฀TOLERATED฀
ALSO฀IN฀THE฀SUPINE฀POSITION�

/EDEMA฀REDUCTION฀SEEMS฀TO฀BE฀
MORE฀A฀QUESTION฀OF฀EXERTED฀PRESSURE฀
THAN฀OF฀THE฀MATERIAL฀USED�฀(IGHER฀
COMPRESSION฀PRESSURE฀LEADS฀TO฀A฀FASTER฀
VOLUME฀REDUCTION฀OF฀THE฀SWOLLEN฀LIMB฀
THAN฀LOWER฀PRESSURE�฀!GAIN�฀HIGH฀PRESSURE฀
PRODUCED฀BY฀INELASTIC฀MATERIAL฀IS฀BETTER฀
TOLERATED฀THAN฀THE฀PRESSURE฀ACHIEVED฀BY฀
ELASTIC฀BANDAGES�

3OME฀AUTHORS฀HAVE฀EXPERIENCED฀
A฀WORSENING฀OF฀LYMPHOEDEMA฀WHEN฀
USING฀ELASTIC฀SLEEVES฀�,ERNER�฀����	�฀
!฀GUIDELINE฀OF฀THE฀'ERMAN฀3OCIETY฀
OF฀,YMPHOLOGY฀STRICTLY฀RECOMMENDS฀
AGAINST฀THE฀USE฀OF฀COMPRESSION฀
GARMENTS฀IN฀THE฀INITIAL฀TREATMENT฀PHASE฀
IN฀ORDER฀TO฀AVOID฀@CHRONIlCATION฀DUE฀TO฀
AN฀UNDER฀DOSED฀THERAPY�฀�&OELDI฀ET฀AL�฀
����	�

#OMPRESSION฀WILL฀ALWAYS฀INDUCE฀
SOME฀SHIFT฀OF฀TISSUE฀mUIDS฀INTO฀THOSE฀
AREAS฀OF฀THE฀EXTREMITY฀THAT฀ARE฀NOT฀
COVERED฀BY฀THE฀COMPRESSION฀DEVICE�฀
4HIS฀MAY฀CAUSE฀SWELLING฀OF฀THE฀TOES฀
OR฀lNGERS฀AND฀ACCUMULATION฀OF฀mUID฀
IN฀THE฀REGION฀OF฀THE฀GROIN฀OR฀THE฀AXILLA�฀
!S฀LONG฀AS฀THE฀LYMPHATIC฀DRAINAGE฀IN฀
THESE฀AREAS฀IS฀INTACT�฀SUCH฀AS฀WITH฀PURE฀
VENOUS฀OEDEMA�฀THIS฀INCREASE฀OF฀mUID฀

&IGURE฀��฀-EASUREMENT฀OF฀THE฀INTERFACE฀PRESSURE฀EXERTED฀BY฀AN฀@INELASTIC�฀SHORT
STRETCH฀BANDAGE฀�LEFT	฀AND฀BY฀AN฀
@ELASTIC�฀LONG
STRETCH฀BANDAGE฀�RIGHT	฀IN฀THE฀SUPRAMALLEOLAR฀REGION฀OF฀TWO฀LEGS�฀4HE฀RESTING฀PRESSURE฀IN฀THE฀SITTING฀
POSITION฀WAS฀ABOUT฀��MM(G฀FOR฀BOTH฀BANDAGES�฀$URING฀DORSImEXIONS฀PRESSURE฀PEAKS฀UP฀TO฀MORE฀THAN฀��MM(G฀
ARE฀ACHIEVED฀BY฀THE฀INELASTIC�฀AND฀UP฀TO฀��MM(G฀BY฀THE฀ELASTIC฀MATERIAL�฀4HE฀PRESSURE฀INCREASE฀BY฀STANDING฀
UP฀WAS฀��MM(G฀WITH฀THE฀INELASTIC�฀AND฀�MM(G฀WITH฀THE฀ELASTIC฀MATERIAL�฀4HE฀PRESSURE฀AMPLITUDES฀DURING฀
MOVEMENT฀EXERT฀A฀@MASSAGE฀EFFECT�฀AND฀ARE฀MUCH฀HIGHER฀WITH฀THE฀INELASTIC฀THAN฀WITH฀THE฀ELASTIC฀BANDAGE�฀
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,OW฀STIFFNESS฀ (IGH฀STIFFNESS

8 #OMPRESSION฀STOCKINGS฀�SINGLE฀LAYER	 8 2IGID฀BANDAGES฀�E�G�฀ZINC฀PASTE	
8 6ELCRO
BAND฀DEVICES
8 0UMPS

8 3INGLE฀COMPONENT฀ELASTIC฀BANDAGES 8 3HORT
STRETCH฀BANDAGES
8 !DHESIVE�฀COHESIVE฀BANDAGES

8 -ULTILAYER฀BANDAGES

4ABLE฀�

/VERVIEW฀OF฀LOW฀AND฀HIGH฀STIFFNESS฀COMPRESSION฀MATERIALS
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WILL฀BE฀COMPENSATED฀BY฀LYMPHATIC฀
DRAINAGE�฀)N฀LYMPHOEDEMA฀PATIENTS฀IN฀
WHOM฀LYMPHATIC฀DRAINAGE฀IS฀IMPAIRED�฀
THIS฀SWELLING฀SHOULD฀BE฀PREVENTED฀BY฀
BANDAGING฀TOES฀AND฀lNGERS฀AND฀BY฀GIVING฀
ADDITIONAL฀-,$฀IN฀THE฀REGION฀OF฀THE฀
PROXIMAL฀PARTS฀OF฀THE฀EXTREMITIES�

2HYTHMIC฀FORCES฀EXERTED฀TO฀
LYMPHANGIONS฀INCREASE฀THEIR฀SPONTANEOUS฀
CONTRACTIONS�฀3UCH฀EFFECTS฀HAVE฀BEEN฀
SHOWN฀FOR฀ARTERIAL฀PULSATIONS�฀BREATHING�฀
-,$฀AND฀COMPRESSION฀�/LSZEWSKI�฀����	�฀
7HEN฀THE฀PATIENT฀WALKS฀WITH฀INELASTIC฀
BANDAGES�฀A฀RHYTHMIC฀MASSAGE฀OF฀THE฀LEG฀
WILL฀OCCUR฀WITH฀EVERY฀STEP฀�/LSZEWSKI�฀
����	�฀4HE฀INDUCED฀IMPROVEMENT฀OF฀THE฀
LYMPHANGIOMOTORIC฀FUNCTION฀MAY฀BE฀THE฀
BASIS฀FOR฀THE฀lNDING฀THAT฀COMPRESSION฀
THERAPY�฀ACCOMPANIED฀BY฀-,$�฀IS฀ABLE฀
TO฀REDUCE฀THE฀PATHOLOGICAL฀INCREASE฀OF฀
INTRALYMPHATIC฀PRESSURE฀IN฀LYMPHOEDEMA฀
PATIENTS฀MEASURED฀IN฀LYMPH
CAPILLARIES฀
�&RANZECK฀ET฀AL�฀����	�฀4HE฀STIMULATION฀
OF฀THE฀SPONTANEOUS฀CONTRACTIONS฀OF฀
LYMPHATICS฀WILL�฀OF฀COURSE�฀ONLY฀BE฀POSSIBLE฀
AS฀LONG฀AS฀THIS฀PHYSIOLOGICAL฀FUNCTION฀
OF฀LYMPH฀COLLECTORS฀IS฀STILL฀PRESERVED�฀
(OWEVER�฀IT฀MAY฀BE฀ASSUMED฀THAT฀THE฀
HIGH฀PRESSURE฀AMPLITUDES฀PRODUCED฀BY฀
WALKING฀WITH฀INELASTIC฀MATERIAL฀ARE฀ALSO฀
ABLE฀TO฀COMPRESS฀SUPERlCIAL฀AND฀DEEP฀
LYMPHATICS฀INTERMITTENTLY�฀IN฀A฀SIMILAR฀WAY฀
AS฀DEMONSTRATED฀WITH฀SUPERlCIAL฀AND฀
DEEP฀VEINS฀USING฀ULTRASOUND฀IMAGING฀
�0ARTSCH฀ET฀AL�฀����	�

&IBROSCLEROTIC฀TISSUE฀IS฀NOT฀ONLY฀A฀
FEATURE฀OF฀LYMPHOEDEMA฀BUT฀OCCURS฀ALSO฀
IN฀SEVERE฀CHRONIC฀VENOUS฀INSUFlCIENCY฀
ON฀THE฀DISTAL฀LEGS฀WHERE฀IT฀IS฀TERMED฀

@LIPODEMATOSCLEROSIS�฀�CLASS฀#�B฀ACCORDING฀
TO฀THE฀#%!0�฀%KLOF฀ET฀AL�฀����	�฀,YMPHATIC฀
ABNORMALITIES฀COULD฀BE฀DEMONSTRATED฀
IN฀SUCH฀SKIN฀AREAS฀USING฀INDIRECT฀
LYMPHOGRAPHY฀AND฀IT฀WAS฀PROPOSED฀TO฀
CALL฀THIS฀CONDITION฀LOCALISED฀LYMPHOEDEMA฀
�0ARTSCH�฀����	�฀4HE฀PATHOPHYSIOLOGICAL฀
BASIS฀IS฀THE฀EXUDATION฀OF฀PROTEIN
RICH฀
mUID฀INTO฀THE฀TISSUE฀DUE฀TO฀VENOUS฀
HYPERTENSION�฀AND฀THE฀DECOMPENSATION฀OF฀
THE฀LOCAL฀LYMPH฀DRAINAGE฀WHICH฀BECOMES฀
UNABLE฀TO฀COPE฀WITH฀THE฀INCREASE฀OF฀THE฀
LYMPHATIC฀LOAD�฀4HE฀CONSEQUENT฀CHRONIC฀
INmAMMATORY฀PROCESS฀WITH฀CHANGES฀IN฀
THE฀TISSUE฀METABOLISM฀RESEMBLES฀THAT฀
OF฀PRIMARY฀LYMPHATIC฀DAMAGE฀AND฀LEADS฀
TO฀PROGRESSIVE฀ACCUMULATION฀OF฀lBROTIC฀
TISSUE�฀5LCERATION฀OF฀THE฀SKIN฀MAY฀BE฀THE฀
ULTIMATE฀CONSEQUENCE฀OF฀THIS฀CHRONIC฀
INmAMMATION�฀

)NTERMITTENT฀COMPRESSION฀OF฀THE฀
lBROTIC฀TISSUE฀BY฀INELASTIC฀BANDAGES฀IS฀
ABLE฀TO฀SOFTEN฀THE฀INVOLVED฀SKIN฀AREAS�฀
3EVERAL฀MECHANISMS฀OF฀ACTION฀ON฀THE฀
RELEASE฀OF฀VASOACTIVE�฀ANTI
INmAMMATORY�฀
ANTICOAGULATORY�฀AND฀lBRINOLYTIC฀MEDIATORS฀
FROM฀ENDOTHELIAL฀CELLS฀HAVE฀BEEN฀
DEMONSTRATED฀BY฀USING฀INTERMITTENT฀
PNEUMATIC฀COMPRESSION฀�$AI฀ET฀AL�฀����	�฀
)T฀MAY฀BE฀ASSUMED฀THAT฀SIMILAR฀EFFECTS฀
WILL฀OCCUR฀WITH฀INTERMITTENT฀COMPRESSION฀
EXERTED฀BY฀STIFF฀COMPRESSION฀AND฀WALKING�฀
)N฀ADDITION�฀SOME฀DATA฀SHOW฀A฀DOWN฀
REGULATION฀OF฀PRO
INmAMMATORY฀CYTOKINES฀
AND฀RECEPTORS฀BY฀USING฀DECONGESTIVE฀
LYMPHATIC฀THERAPY฀�&OELDI฀ET฀AL�฀����	�

#ONCLUSIONS
-ULTILAYER฀INELASTIC฀LYMPHOEDEMA฀
BANDAGING฀�-,,"	�฀AS฀USED฀FOR฀THE฀INITIAL฀

THERAPY฀OF฀LYMPHOEDEMA฀IS฀CHARACTERISED฀
BY฀HIGH฀PEAKS฀OF฀INTERFACE฀PRESSURE฀
DURING฀WALKING฀�HIGH฀WORKING฀PRESSURE	฀
AND฀RELATIVELY฀LOW฀AND฀WELL
TOLERATED฀
RESTING฀PRESSURE�฀4HIS฀RELATIONSHIP฀CAN฀
BE฀ILLUSTRATED฀BY฀STIFFNESS฀LEVELS�฀DEFINED฀
BY฀THE฀INCREASE฀OF฀INTERFACE฀PRESSURE฀
DUE฀TO฀AN฀INCREASE฀IN฀LEG฀CIRCUMFERENCE�฀
&UTURE฀STUDIES฀ARE฀NEEDED฀TO฀EVALUATE฀
THE฀INFLUENCE฀OF฀DIFFERENT฀PRESSURES฀AND฀
DEGREES฀OF฀STIFFNESS฀ON฀THE฀EFFICACY฀OF฀
COMPRESSION฀BANDAGES฀IN฀LYMPHOEDEMA฀
IN฀ORDER฀TO฀OPTIMISE฀MANAGEMENT฀OF฀THIS฀
CONDITION�฀

฀ ฀

฀ ฀ +EY฀POINTS

 8฀ -ULTILAYER฀LYMPHOEDEMA฀BANDAGES฀
�-,,"	฀APPLIED฀WITH฀A฀PRESSURE฀
OF฀���MM(G฀ARE฀THE฀BASIS฀OF฀
COMPLEX฀DECONGESTIVE฀THERAPY฀
IN฀THE฀INITIAL฀MANAGEMENT฀OF฀
LYMPHOEDEMA�

 8 4WO฀MAIN฀MECHANISMS฀OF฀ACTION฀
MAY฀BE฀CONSIDERED�฀DUE฀TO฀THE฀
PRESSURE฀UNDER฀THE฀BANDAGE฀THE฀
INCREASED฀TISSUE฀PRESSURE฀WILL฀
REDUCE฀THE฀FILTRATION฀OF฀FLUID฀FROM฀
THE฀CAPILLARY฀INTO฀THE฀TISSUE฀SO฀
THAT฀THE฀FORMATION฀OF฀OEDEMA฀
IS฀DIMINISHED�฀4HIS฀MECHANISM฀
WORKS฀DAY฀AND฀NIGHT�฀)N฀ADDITION�฀
THE฀SUB
BANDAGE฀PRESSURE฀RISES฀
DURING฀WALKING฀WITH฀EACH฀STEP�฀
4HIS฀INTERMITTENT฀MASSAGE฀OF฀THE฀
LEG฀PROMOTES฀THE฀SPONTANEOUS฀
CONTRACTIONS฀OF฀THE฀LYMHANGIONS�฀

 8 )NELASTIC�฀NON
YIELDING฀COMPRESSION฀
MATERIAL฀LEADS฀TO฀HIGH฀PEAKS฀OF฀
SUB
BANDAGE฀PRESSURE฀�MASSAGE

EFFECT	฀WHEN฀MUSCLES฀CONTRACT฀
DURING฀WALKING�

 8 3TIFFNESS฀IS฀DEFINED฀BY฀THE฀INCREASE฀
OF฀SUB
BANDAGE฀PRESSURE฀DUE฀TO฀AN฀
INCREASE฀OF฀THE฀LEG฀CIRCUMFERENCE฀
�STANDING�฀WALKING	�

 8 !DDING฀SEVERAL฀LAYERS฀OF฀COM

PRESSION฀BANDAGES฀OVER฀EACH฀OTHER฀
INCREASES฀THE฀STIFFNESS฀OF฀THE฀FINAL฀
BANDAGE�

6ENOUS฀OEDEMA ,YMPHATIC฀OEDEMA

8 -AINLY฀INDUCED฀BY฀GRAVITY
8 ,YMPHATIC฀LOAD฀IS฀INCREASED฀IN฀
฀ UPRIGHT฀POSITION

8 )NDUCED฀BY฀LYMPHATIC฀DAMAGE
8 2EDUCED฀UPTAKE฀OF฀LYMPHATIC฀LOAD฀DAY฀฀
฀ AND฀NIGHT

-AIN฀EFFECTS฀OF฀COMPRESSION�

4O฀REDUCE฀CAPILLARY฀FILTRATION฀��LYMPHATIC฀LOAD	

8 4O฀COUNTERACT฀AMBULATORY฀฀฀
฀ VENOUS฀HYPERTENSION

8 4O฀PROMOTE฀LYMPHANGIOMOTOR฀FUNCTION

4ABLE฀�

#OMPRESSION฀IN฀VENOUS฀AND฀LYMPHATIC฀OEDEMA
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