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COMPRESSION

Positive clinical effect;m venous and lymphatic diseases
are todayindisputable



BUT
COMPRESSION

Pathophysiological Interpretation
Techniques
Indications

Are still today disputed



Leg COMPRESSION

1-Hemodynamic concept of venous drainage
2-Hemodynamic effects of compression

3-Means and compression techniques features
and their specific hemodynamic effects

4-Proposals for rational hemodynamic
compression



Leg COMPRESSION

Positive clinical effects

By the mean of drainage improvement in :
Edema Volume reduction
Ulcer and wounds healing
Pain relieve
In
Venous insufficiency
Lymphatic insufficiency
By the mean of stasis reduction in:
Phlebitis treatment and prevention



1-Hemodynamic concept of venous
drainage

Hemodynamics can be definag:
the physical factors that govern blodbw whichare
the same physical factors that govern the flow of any
fluid, and are based on a fundamental lawpbiysics.




TRANSMURAL PRESSURE (TMP)
Is thehemodynamic key poirf the venous drainage
because it determines the transfer of fluids and their
components from the tissue into the venous bed.

VENOUS DISEASE?
Just THINK TMP!




TRANSMURAIPRESSURE (TMP)
HEMODYNAMIC CORRECTION OF TMP EXECS:

TMP= IVRPEVP
DECREASYPDhy :
COMPESSION
Increasing physiological EVP with external ARTIFICIA
means

/Resulting
" lower
TMP




TRANSAURAL PRESSURE (TMP)
Is the resulting static pressure from the opposite Extra
venous ( EVP) and Intvenous (IVP) static (potential)
pressures against:
- the wall of the veins and
- venous end of the capillaries.
TMP= IVRPEVP




TRANSVMURAL PRESSURE

At the veins level: s A
|\V/Pis a venous Static Pressure made of :

1-Gravitational pressur€:g h o= liquid height”

= liquiddensity g = gravitational acceleration).
2-Static component of the Pressure made of:

a-Residual pressureesulting of the arterial
pressure throughout the microcirculation resistance, and

b-Muscular pump pressuneroduced by
the valvomuscular pump.

EVRs the static pressure made of:

1-Atmospheric pressur@tp)
2-Muscles , interstitial fluids analboneurosis

pressure (TP)




TRANSMURAL PRESSURE (T
At thelevel of the venous end of the capillaries

I\ Pis a venous Static Pressure made of :
)

VENOUS I\APOsmoticplasma pressure (OPP)
VENOUS EVROsmoticlnterstitium pressure (OIP)




TRANSAURAL PRESSURE (TMP)
HEMODYNAMIC CORRECTION OF TMP EXECS
TMP= IVRPEVP
1-DECREASE IVP and/or
2-INCREASE EVP




TRANSMURAL PRESSURE (TMP)
HEMODYNAMICORRECTION OF TMP EXECSS
TMP= IVRPEVP
DECREAI¥Pby

1- GravitationalPressuréGB Decreasend/or
2 - If Valveincompetence
a-IncompetentValverepairor new valve
b-Closedashuntsdisconnection+ Columnfractionning
(CHIVA)
3 ¢ If obstacle: Bypass olliberation

Resulting
lower
TMP




TRANSAURAL PRESSURE (TMP)
HEMODYNAMICORRECTION OF TMP EXECSS
TMP= IVRPEVP

DECREASYP:

1- DecreasdsravitationalPressurePOSTURAL
TREATMENThe more the foots elevated theless
the GravitationalPressure (GP)

1
Ankle

GP




TRANSMURAL PRESSURE (TMP)
HEMODYNAMICORRECTION OF TMP EXECSS
TMP= IVRPEVP
DECREAI¥Pby

2 - If Valvancompetence
a-IncompetentValverepairor new valve
b-Closedshuntsdisconnection+ Column

fractionning(CHIVA)



TRANSMURAL PRESSURE (TMP)
HEMODYNAMICORRECTION OF TMP EXECSS
TMP= IVRPEVP
DECREAI¥Pby

3 ¢ If obstacle: Bypass olliberation



TRANSMURAL PRESSURE (TMP)
HEMODYNAMIC CORRECTION OF TMP EXECS:
TMP= IVRPEVP

COMPESSION
TMP= IVRPEVP

Decrease the TMP by the mean of Increasing physiolog
EVP with external ARTIFICIAL means




TRANSMURAIPRESSURE (TMP)
HEMODYNAMIC CORRECTION OF TMP EXECS:

TMP= IVRPEVP
DECREASYPDhy :
COMPESSION
Increasing physiological EVP with external ARTIFICIA
means

/Resulting
" lower
TMP




Ankle Pressurc NN og
according to posture and

muscular pump activity
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Ankle Pressure s

Compression indicated in people
standing still for long periods of time
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Declive




OedemaVarices,Trophique€hanges Ulcer

Are caused bya T
excess



http://www.abbott.fr/Abbott/GetFile.aspx?aliaspath=/images/Votre+Santé/Cardiolovasculaire/Schema_veine4_jpg
http://imagesforum.doctissimo.fr/mesimages/1081543/mes pieds1.JPG

CAUSES FORIPEXCESS
1- VALVULAR INCOMPETENCE and/otl
Muscleinactivity
Impairmentof Dynamid~ractionning
of the HydrostaticPressure DFHSP
2- OBSTACLE to the FLOW
Exces®f RESIUAL PRESSURE



Ankle Pressure

Impairmentof Dynamid~ractionning
of the HydrostaticPressure DFHSP
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DIFFERENCE
NORMAL/PATHOLOGIC OMEB¥nwalking

__
Moderate VI
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COMPRESSION
WHEN WALKING in proportion to valve
Incompetence
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Excessf Residual
Pressureaddedto GravitationalPressure

Standing| Starting Walking Stopping
at rest Declive




Permanent TMP
excesssopermanent COMPRESSION

Standing| Starting  Waikiiy Stopping
at rest Declive




Expected hemodynamic effects of external Ieg compress

: : NINGAFG
At the veins level: j» i
I\/Pis a venous Hydrostatic pressure made %, S=A80
1-Gravitational pressure: g h = liquid height” =
liguid density g = gravitational acceleration).

2-Hydrostatic component of the Pressure made of

resulting of the arterial
pressure throughout the microcirculation resistance, and

produced by the
valvo-muscular pump.

EV Hs the static pressure made of:

1-Atmospheric pressuredP)

2-Muscles , interstitial fluids analbboneurosigressure
(TP)



Ankle Pressure
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Ankle Pressure

Standing Starting Walking Stopping
Lat rest

Declivity




TRANSAURAL PRESSURE (TMP)
HEMODYNAMIC CORRECTION OF TMP EXECS
TMP= IVRPEVP
1-DECREASE IVP and/or
2-INCREASE EVP




TRANSMURAIPRESSURE (TMP)
HEMODYNAMIC CORRECTION OF TMP EXECS:
TMP= IVRPEVP
INCREASEVP

WHEN?
1-When EVHIstoo low
2-When IVHRstoo high



TRANSMURAIPRESSURE (TMP)
HEMODYNAMIC CORRECTION OF TMP EXECS:
TMP= IVRPEVP
INCREASEVP

WHEN?
1-When EVIstoo low: Toolow ath.P
(altitude, Plane)



TRANSMURAIPRESSURE (TMP)
HEMODYNAMIC CORRECTION OF TMP EXECS:
TMP= IVRPEVP

INCREASEVP
WHEN?

2-When [VHRstoo high:
-Valveincompetenceand/or
- Obstacle to the flow
NOTreductibleor only partially reducedby
hemodynamidreatmentspreviously
explained



TRANSMURAIPRESSURE (TMP)
HEMODYNAMIC CORRECTION OF TMP EXECS:
TMP= IVRPEVP
INCREASEVP

HOW?



TRANSMURAIPRESSURE (TMP)
HEMODYNAMIC CORRECTION OF TMP EXECS:

TMP= IVRPEVP
INCREASEVHRoy
COMPESSION
Increasing physiological EVP with external ARTIFICIA
means

/Resulting
" lower
TMP




COMPRESSION: DEFINITION

Pressure resulting from action-reaction at the interface
(contact) of 2 bodies



Expected hemodynamic effects of external leg compress

External Compression reduces TMP by increasi
the static components of the EVP at both levels
Veins and venous end of the capillaries

EVP

-4 Compression

--‘



LEG COMPRESSION RATIONNAL

Homogeneousigostatiq or Heterogeneougheterostatig
according to :

according to:

EulecCauchy stress principle

Continuummechanics deals with deformabedies.The
stresses considered in continuum mechanics are only those
produced during the application of external forces and the
consequent deformation of the body



Bulk modulus
Pressure
transmission External Compression

-----‘




LEG COMPRESSION FEATURES ACCORDING TO THE PHYSICAL MEANS

Into liquid immersion (pressure by load):
Independent on the leg geometry

-Horizontally isostatic(uniformly distributed)

/ -Vertically downwards progressive ( linearly
distributed( Pc = gh)

Downwards h = liquid height’ = liquiddensity
. Dependent of gravitational pressure and liquid density

Horizontally isostatic



