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EDITORIAL

Historique du GEL

Historical record of the GEL

Proposé par ALBERT LEDUC et
ALEXANDRE PISSAS

Proposed by ALBERT LEDUC and
ALEXANDRE PISSAS

En 1978 lors d’une réunion scientifique organisée à l’Hôpital
Universitaire de Grenoble Albert Leduc et Alexandre Pissas
après avoir fait connaissance évoquèrent l’éventualité de la
création d’une association pour l’étude des lymphatiques
dans le cadre d’un groupement de langue française.
La International Society of Lymphology (ISL) existait depuis
plusieurs années mais elle tenait ses congrès tous les deux
ans dans des régions souvent très éloignées de l’Europe. De
plus la langue véhiculaire de l’ISL est strictement limitée à
la langue anglaise...
Ces deux arguments ont contribué à prendre la décision de
fonder une société européenne dont la langue véhiculaire
serait le français avec la possibilité pour les auteurs de
communications de s’exprimer dans leur propre langue:
anglais, espagnol ou encore italien.
C’est en 1979 qu’une première réunion préparatoire fut
organisée, entre quelques collègues et amis, à la Vrije
Universiteit Brussel.
Nous avions profité du passage en Europe de Isidoro
Caplan pour inviter plusieurs collègues susceptibles d’être
intéressées par une telle initiative.
C’est ainsi qu’étaient présents: Bourgeois Pierre, Caplan
Isidoro, Hidden Geneviève, Leduc Albert, Lievens Pierre,
Pflug Joseph, Pissas Alexandre, Godart Sabine et
Theys Serge.
Les statuts d’une société scientifique avaient été préparés
par Albert Leduc. Ils furent soumis à discussion et ensuite
adoptés à l’unanimité.
Les statuts de la société, tels que nous les connaissons
encore aujourd’hui, présentent la particularité de
comprendre des membres titulaires ainsi que des membres
associés: ces derniers pouvant être titularisés après
présentation d’un travail scientifique soumis au jugement
des membres titulaires.
Nous avons souhaité, de cette manière créer une société à
caractère scientifique susceptible de devenir le creuset de
travaux dans le domaine particulier de la Lymphologie.
Le nom de la future société fut suggéré par Alexandre
Pissas et c’est ainsi que naquit le «Groupement pour
l’Etude des Lymphatiques: GEL».
Sabine Godart demanda de ne pas participer à l’association
en qualité de membre fondateur parce qu’elle était déjà membre
fondateur de la société internationale de lymphologie (ISL).
Sabine Godart resta toutefois un membre fidèle du GEL et
elle participa à toutes nos réunions scientifiques.
Le siège social du GEL fut établi au 103 Laarbeeklaan à
1090 Bruxelles (Faculté de Médecine de la Vrije
Universiteit Brussel: service de Motorische Revalidatie).

In 1978, at a scientific meeting organized at the University
Hospital of Grenoble, Albert Leduc and Alexandre Pissas,
after having made each other’s acquaintance, evoked the
possible creation of a French-speaking association for the
study of lymphatics.
The International Society of Lymphology (I.S.L.) had been
existing for several years at that time but it organized its
congresses every two years in regions often far away from
Europe. Moreover, English was its exclusive working
language.
These two reasons contributed to our deciding to found a
European society.The working language of which should be
French but open to the use of other languages such as
English, Spanish or Italian if authors wanted to present their
papers in their native language.
It was in 1978 that a first preparatory meeting was
organized with some colleagues and friends at the Vrije
Universiteit Brussel.
We had taken the opportunity of a passing through Europe
of Isidoro Caplan to invite several colleagues who might
have been interested by this initiative.
Following persons were present: Pierre Bourgeois, Isidoro
Caplan, Geneviève Hidden,Albert Leduc, Pierre Lievens,
Joseph Pflug, Alexandre Pissas, Sabine Godart and
Serge Theys.
The by-laws had been drafted by Albert Leduc.
After having been discussed they were adopted
unanimously.
The by-laws of the society, which have remained unchanged
until today, are particular in so far as they distinguish
between full and associate-members, the latter having the
possibility to be appointed as full-members after submitting
and presenting a scientific work for evaluation by
full-members.
By so doing, we wished to create a scientific society which
could become the birthplace of studies in the particular field
of lymphology.
The name of the society was suggested by Alexandre Pissas
and so was born the “Groupement pour l’Etude des
lymphatiques: G.E.L.”.
Sabine Godart requested not to be considered as founding
member because she already was founding member of the
International Society of Lymphology.
Sabine Godart nevertheless remained a faithful member of
the GEL and she took part in all our scientific meetings.
The head office of the GEL was located at 103
Laarbeeklaan, 1090 Brussels (Faculty of Medicine of the
Vrije Universiteit Brussel, department of Motor Revalidation).
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Albert Leduc fut élu président fondateur du Groupement.
Il organisa avec Pierre Lievens la première réunion
scientifique du GEL à Bruxelles en 1980.
Le GEL fut reconnu par arrêté Royal
du 02.12.81.
Les Statuts du Groupement pour l’Etude des Lymphatiques
furent publiés dans le Moniteur belge (Journal de l’Etat) le
09.01.82 .
Le GEL était officiellement né.
En 1982, lors de l’assemblée générale qui s’est tenue après
le meeting scientifique de Grenoble le nom du GEL fut
modifié : tout en conservant les mêmes initiales,
l’association devint alors «Groupement Européen de
Lymphologie».
Cette modification est parue au Moniteur belge
du 21.04.83.
Albert Leduc quitta la présidence du GEL au profit de
Geneviève Hidden qui devint ainsi la deuxième présidente
du Groupement.
Après une présidence extrêmement appréciée, G. Hidden
quitta ses fonctions au profit de Alexandre Pissas.
A. Pissas conservera la présidence pendant plusieurs années.
Pierre Bourgeois proposa de créer une revue pour notre
société. Il proposa: «The European Journal of Lymphology
and related problems» et reçut la responsabilité d’Editeur
en Chef.
La première édition de notre revue est parue en mai 1990.
P. Bourgeois remplira cette lourde fonction jusqu’à sa
désignation à la présidence de notre groupement lors de la
réunion de Malmö.
En 1998 Jean Paul Belgrado et Olivier Leduc sont désignés
respectivement Trésorier et Secrétaire.
En 2000, l’assemblée générale décide de transférer le siège
social du GEL à l’adresse de L’Université Libre de
Bruxelles, 50 av. Fr. Roosevelt 1050 Bruxelles service de
Kinésithérapie et Réadaptation de A. Leduc.
En 2001, A. Pissas quitte la présidence du Groupement lors
de son élection à la présidence de la International Society
of Lymphology.
Corradino Campisi succède à A. Pissas, lors du congrès
organisé à Porto par le groupe animé par notre viceprésident Nuno Grande.
C. Campisi devient ainsi le quatrième président du GEL.
Notons également que C. Campisi venait de quitter la
présidence de la International Society of Lymphology.
Pierre Bourgeois succéde à son tour à C. Campisi lors
de la réunion organisée à Malmö par Hakan Brorson
en 2003.
P. Bourgeois abandonne la fonction d’Editeur en Chef de la
revue au profit de Sandro Michelini. Les membres du GEL
remercièrent particulièrement Pierre Bourgeois pour le
travail accompli.
Le Professeur Joseph Johann Pflug, membre fondateur du
GEL nous quitta subitement, à son domicile, en Allemagne
le 14.02.05.
En 2005, lors de notre congrès de Rome, la proposition de
modifier l’intitulé du GEL en ESL (GEL) (European Society
of Lymphology / GEL) est introduite lors de l’assemblée
générale.
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Albert Leduc was elected as founding president of the GEL.
With Pierre Lievens, he organized the first scientific
meeting of the GEL in Brussels in 1980.
The GEL achieved legal recognition by Royal decree on
02.12.81.
The by-laws of the Groupement pour l’Etude des
Lymphatiques were published in the official Belgian State
Journal on 09.01.82.
The GEL was officially born.
In 1982, at the general assembly which was held after the
scientific meeting in Grenoble and organized by Alexandre
Pissas, the name of the GEL was modified: albeit with
unchanged initials, the association became “Groupement
Européen de Lymphologie”.
This amendment was published in the Belgian State journal
dated 21.04.83.
Albert Leduc left the presidency of the GEL and was
succeded by Geneviève Hidden who hence became the
second president of the group.
After her higly appreciated presidency, G. Hidden left her
function over to Alexandre Pissas.
A. Pissas will remain chairman for several years.
In his turn, he quits the presidency of the Group after
having been elected as chairman of the International
Society of Lymphology.
The first editing of our Journal was in May 1990. Pierre
Bourgeois holds this ponderous office up to his designation
to the g.e.l. Presidency in occasion of the Congress
of Malmö.
In 1998 both Jean Paul Belgrado and Olivier Leduc were
elected respectively treasurer and secretary.
In 2000, the general assembly decides the transfer of the
headquarters to the address of the Université Libre de
Bruxelles, 50 av. Fr. Roosevelt, 1050 Brussels, Service de
Kinésithérapie et Réadaptation.
In 2001 A. Pissas resined as President of G.E.L.
because he was elected President of the International
Society of Lymphology.
Corradino Campisi succeeded Alexandre Pissas in 2001,
during our congress organized in Porto by the group around
our vice-president Nuno Grande.
C. Campisi accordingly became the fourth president of the
GEL. It is worthy of note that C. Campisi had just quitted
the presidency of the International Society of Lymphology.
It was Pierre Bourgeois’turn to take over the succession of
C. Campisi during the meeting organized in Malmö by
Hakan Brorson in 2003.
Sandro Michelini was elected editor in chief.
The GEL members very much appreciate all the work
accomplished by P. Bourgeois to make the journal
successful.
On the 14th of February 2005, Professor Joseph Johann
Pflug, founder member of GEL, passed away suddenly at
his home in Germany.
In 2005, during our congress in Rome, a proposal
is introduced to substitute E.S.L./ G.E.L., (initialization
of European Society of Lymphology), at the general
assembly.

En 2006, cette modification est votée à Hinterzarten lors de
notre meeting organisé par E. Földi
Pierre Bourgeois quitte à son tour la présidence. Sandro
Michelini lui succède.
Au cours de la même réunion, Francesco Boccardo est élu
Editeur en Chef de la revue.

This modification is approved by vote during the meeting
organized by E. Földi in Hinterzarten in 2006.
Pierre Bourgeois left the presidency of the society and was
succeeded by Sandro Michelini.
Francesco Boccardo was elected as editor in chief of the
journal.

Liste des congrès GEL / Listing of the GEL meetings
Date
1980:
1981:
1982:
1983:
1984:
1985:
1986:
1987:
1988:
1988:
1989:
1990:
1990:
1991:
1992:
1992:
1993:
1994:
1994:
1995:
1996:
1996:
1997:
1998:
1999:
2000:
2001:
2002:
2003:
2004:
2005:
2006:

er

11
12ème
13ème
14ème
15ème
16ème
17ème
18ème
19ème
10ème
11ème
12ème
13ème
14ème
15ème
16ème
17ème
18ème
19ème
20ème
21ème
22ème
23ème
24ème
25ème
26ème
27ème
28ème
29ème
30ème
31ème
32ème

congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès
congrès

Lieu / Local

Organizer

Bruxelles
Paris
Grenoble
Freiburg
Bruxelles
Oporto
Nimes-Montpellier
Bruxelles
Grenoble
Oxford
Genova
Coimbra
Mont-Godinne
Munchen
Oporto
Praha
Milano
Bruxelles
San Sebastian
Hinterzarten
Roma
Paris
Montpellier
Castellabate
Thessalonica
Nancy
Oporto
Milano
Malmö
Bruxelles
Roma
Hinterzarten

A. Leduc / P. Lievens
G. Hidden
A. Franco
E. / M. Foeldi
A. Leduc / P. Lievens
N. Grande
A. Pissas
A. Leduc / P. Lievens
A. Franco
BLS
C. Campisi
N. Canha / R. Branco
M. Clerin / J.C. Schoevardts
R. Baumeister
N. Grande
O. Eliska
U. Fox
A. Leduc / P. Lievens
E. Samaniego
E. / M. Foeldi
S. Michelini / C. Campisi
A. Behar
A. Pissas
G. Brachiale
D. Kiskinis
G. Thibault
N. Grande
M. Sigari
H. Brorson
O. Leduc / J.C. Wautrecht
S. Michelini
E. Foeldi
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A. INTRODUCTION
Intermittent pneumatic compression (IPC) is often suggested in the
field of physical treatment of primary and secondary lymphedema.
The most basic definition of the IPC is that it consists in the
application of a force on an edema in order to evacuate its
components as much as possible towards the physiological ways
of drainage: venous – lymphatics - interstitium.
To build up this force, different systems have been proposed:
Tubing (Van der Molen) (1), coupled sphygmo-manometer
(Theys) (2), jet stream, compressive ring (Pflug ring), Mercury bath
immersion (Cartier) (3), and vacuum pump (4).
Actually the main devices are pneumatic systems controlled by
software included in a microchip that controls the pump, the
valves and the sequences.
Generally the pressure receiver, controlling the pressure’s feed
back, is placed inside of the system in a buffer, and located before
the out valves.
When the valve (s) is/are open the air inflates a garment composed
by one to twenty-four chambers at the target pressure. When the
inflating programming sequence is finished all the chambers
deflate and the cycle restarts after a programmed delay.
There are mainly three positions amongst professionals regarding
IPC: Those who refuse to use this device, those who integrate it
into a multi therapeutic approach (5) MLD, multilayered bandaging,
exercises… and those who make of it their main therapeutic
spearhead.
The International Consensus document published by the
International Society of Lymphology considers IPC as adjuvant
therapy, usually applied to maintain reduction after a complete
decongestive therapy (6).
Furthermore, no consensus has been attained among the users
concerning the appropriate protocol of IPC. Some authors advise
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the use of IPC for half an hour, others for one or three hours and
even some propose it for up to 48 hours (7).
The same discordance exists about the pressure’s value that has to
be applied on the swollen limb: the range starts from 30mmHg,
50mmHg, 90mmHg (8) up to much higher pressures that authors
describe as “so far as the patient tolerates”...!
Because of the multifaceted aetiology of lymphedema it seems
logical that the application of IPC must be adapted to specific
cases. However, despite the widely accepted use of IPC, exact
physiological mechanisms of action remain to be identified (9).
IPC is known to provide effective prophylaxis against postsurgical deep-vein thrombosis: IPC appears to lead to a significant
increase in global fibrinolytic potential (10).
A Cochrane review on IPC for treating venous leg ulcers
concluded that there is no strong evidence about the effects of IPC
on leg ulcers (11).
There exists no specific Cochrane review, however, regarding the
use of IPC in the treatment of secondary or primary lymphedema.
Considering this lack of information and the existence of so many
different points of view, based on our clinical and laboratory
experiences, we decided to undertake an overview of the current
state of knowledge concerning the use of IPC in the treatment of
primary and secondary lymphedema.

B. OBJECTIVES
Overall objective: to review the available evidence concerning the
efficiency of IPC in the physical treatment of lymphedema.
Specific queries (fundamental knowledge)
(1) Is IPC alone more effective than multilayered bandaging
and/or MLD, or may it contribute to improving these
techniques?

(2) Does IPC treatment mobilize the proteic part of the
lymphedema?
(3) If not, does IPC used alone increase insidiously the fibrosis of
the lymphedema?
(4) IPC is effective, what is an optimal regimen in terms of inflating
and deflating time, target pressure, gradient of pressure, period
and duration of compression delivered using IPC devices.
(5) IPC is effective, what are the contra-indications and side effects?
Are there any risks for the patients if some IPC parameters are
exceeded such as pressure, treatment duration…?
(6) From a technical point of view, does the indicated pressure
on the device correspond to the real pressure on the patient’s
skin? If not can we improve this technology?

C. METHOD AND SEARCH STRATEGY
We divided the research of documents into two parts:
A – Fundamental studies;
B – Randomised clinical trials.

D. RESULTS FOR THE REVIEW – A
D.1. Evacuation of the liquid phase and reabsorbtion
of stagnant proteins from the interstitium.
• The capacity to lead to an increased venous flow velocity has
been confirmed by several studies (13) using plethysmography
and echo Doppler and Shwan-Ganz catheter (14).
• Hidden & al. (15) demonstrated on human anatomical model
injected with blue dye that the colorant is propelled through the
lymphatics while the limb is placed inside of a working IPC
garment.
• Partch & al., Baulieu & al. suggested that IPC facilitated
radiocolloid transport in the proximal portion of the limb and
also propelled tracer from the injection site toward the
lymphatics (16, 17, 18).
• Leduc & al. in a similar study comparing a monochamber IPC
vs a 5 chambers IPC confirm that IPC push the lymphatic
vessels contents towards the lymph nodes, but did not find any
evidence of the reabsorbtion of the injected labelled proteins, (19, 20).

We have covered literature in: English- French-German and Italian.

• Miranda & al. confirm this last study and conclude the paper
suggesting that “IPC increased transport of lymph fluid
(i.e., water) without comparable transport of macromolecules
(i.e., protein)” (21).

C.1. Fundamental study - (A)

• Skin mobilization associated to IPC has no more effect on the
reabsorbtion of the injected labelled proteins (22).

We searched for available literature on IPC in journals and
relevant conference proceedings and on the web.
Including criteria were:
• Studies which analyse the technical point of view and
physiological effects of IPC, such as hemodynamic effects,
capability to allow the extraction of an injected radio-colloid,
control of pressure, shifting of the edema, and also its side
effects...
• Studies which use methodology and measurement systems that
are clearly defined.

C.2. Randomised clinical trials (RCTs) - (B)
We searched for RCTs about IPC exclusively for primary or
secondary lymphedema: in journals and relevant conference
proceedings - on the web and especially on the AIK info web site
(12)
wich is the most complete data base about IPC.
RCTs including criteria were:
• RCTs either comparing IPC with a control group (sham IPC or
no IPC), with MLD or with multilayered bandaging.
• RCTs separating primary from secondary lymphedema.
• RCTs including at least 20 patients.
• RCTS measuring the reduction of limb swelling and describing
the measuring method and material.
• RCTs describing correctly the parameter of the IPC – such as
target pressure, number of chambers, duration of compression…

D.2. Effects of the IPC on microcirculation
Authors report that IPC (monochamber) “induces a significant
increase of the oxygen tension compared to a control group” (23).
LASER Doppler helps to point out that microcirculation flux
under IPC during the inflating phase increases up to 39%
compared to the basal flux without IPC (24).

D.3. Use and efficiency of IPC
Authors have proposed to educate patients to use IPC on their own
at home when there was no trained physiotherapist available. They
conclude that 90% of the patients were satisfied of their results (25).
Regarding the efficiency of IPC vs MLD, IPC has a limited
clinical role in the treatment of post-mastectomy lymphedema (26)
and it seems that there is no significant difference on the reduction
of the volume of the edema between MLD and IPC (27).

D.4. Technical point of view
• Multichamber or monochamber IPC garments
Some authors did not find any statistical difference in the
reduction of the lymphedema volume when IPC was applied with
a mono chamber or multichamber garment, at any level, even
when the compression time was not considered (28, 19).
Other authors found a difference in the reduction of the volume of
the lymphedema comparing a mono chamber garment 0.4 % vs a
three chamber garment 7,3% vs a 10 chamber 32% (29).
• IPC device generating a gradient pressure or not
Only one study was found reporting about a permanent edema
reduction with uniform pressure IPC but not with differentiated
pneumatic massage (30).
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• Comparing technology : pneumatic compression, mercury bath,
Pflug ring, vacuum compression, IPC by fragmentation
We have not found any study comparing those technologies.
• Control of the pressure
To our knowledge only two studies compared pressure values
shown by IPC devices with the real pressures exerted by the
inflated garment on the limb. It is indisputable that IPC devices
show systematically pressure values that are largely inferior to the
reality (31, 22).

D.5. Side effects of IPC
Using Shwan-Ganz catheters Leduc, Dereppe & al. (14, 32)
demonstrated that IPC applied simultaneously on both legs,
patients in a supine position, with a target pressure fixed at 80
mmHg (real pressure on the limbs +/- 160mmHg) (33), the right
auricular pressure (RAP), the mean pulmonary arterial pressure
(MPAP) and the pulmonary wedge pressure (PWP) reach critical
values: RAP: from 3.6 +/- 5 to 7 +/- 7 mm Hg (P 0.001), MPAP:
from 25 +/- 14 to 29 +/- 17 mm Hg (p 0.01) and the PWP from 10
+/- 8 to 17 +/- 11 Hg (p 0.01) That was the only study we found on
the effect of the IPC on cardiac hemodynamic parameters.
Faila & al. in a review on their experience about IPC in the physical
treatment for lymphedema (24), write that sometimes they
had to stop the IPC session “because of increased systo-diastolic
parameters”.
We didn’t find any references published by insurances or any
other official administration about accidents relative to a misuse
of the IPC.

Hassall & al. wrote in a retrospective study using IPC in a
paediatric population, “there was a clinical trend towards
reduction or maintenance of the lymphedematous limb size in
children using IPC without notable adverse sequelae” (34).
Others warn and refer contraindications and precautions that must
be taken into account in order to avoid damage to the soft tissue. (35)
Eliska & al. (36) warn against the possible damage of the lymphatic’s
endothelium when it is submitted at a pressure up to 60 mmHg.
Specific studies on nephritic or arterial diseases related with IPC
are not described in the analysed literature.
Concerning the “pushing” of the edema by IPC towards the
interstitium reaching the root of the lower limb, Boris M & al.
warn of against the risk for genital edema - “Of the 75 who did
not use pump compression, only 2 had genital edema. Of the 53
patients who used pump compression, 23 patients developed
genital edema after pump therapy (p < 0001). The incidence
of genital edema was unaffected by age, sex, grade or duration
of lymphedema, whether lymphedema was primary or secondary,
whether a single or sequential pump was used, the pressure level
applied, or duration or hours per day of pump therapy.
Compressive pump therapy for lower limb lymphedema produces
an unacceptably high incidence of genital edema…” (37).

E. RESULTS FOR THE REVIEW – B
• Only three randomised controlled trials approaching the
including criteria were identified (27, 38, 39).
They are small trials (max 30 patients) with women, treated for
secondary lymphedema after breast cancer.
All of them compare IPC with MLD

E.1.RTCs N. 1
Study

Szuba A, Achalu R, Rockson SG

2002

Objectives

To investigate the relative efficacy of IPC when used adjunctively with compression bandaging & MLD

Population

27 patients (divided in 2 groups) with breast carcinamo-associated lymphedema with an increased
volume of the swollen limb ≥ 20%

Methods

Items observed

Patients were randomized either to DLT alone or to DLT coupled with daily IPC

Volume reduction by water displacement - Tonometry - Goniometry

Outcomes

When IPC is used adjunctively with other, established elements of DLT, it provides an enhancement
of the therapeutic response. IPC is well tolerated and remarkably free of complications

Remarks

It is not clear if two groups received exactly the same treatment with and without IPC ... “Patients
were randomized to one of two treatment groups. In group I, IPC (30 min. At 30-50 mmHg) was
performed daily after MLD & before compression bandaging. Patients in group II received standard,
initial, decongestive therapy without the adjunctive IPC”
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E.2.RTCs N. 2
Study

Johansson K, Lie E, Ekdahl C, Lindfeldt J.

Objectives

Compared manual lymph drainage (MLD) with sequential pneumatic compression

Population

28 women previously treated for breast cancer

Methods

Items observed
Outcomes

Each patient was randomly assigned to either one of two treatment regimens (Part II). MLD was performed according to the Vodder technique for 45 min/day and SPC was performed with a pressure of 4060 mmHg for 2 hours/day. Both treatments were carried out for 2 weeks
Arm volume was measured by water displacement
MLD and SPC each significantly decreased arm volume but no significant difference was detected
between the two treatment methods

E.3.RTCs N. 3
Study

Skall H, Haedersdal C, Winkel A, Gilberg L, Sanderhoff J, Nielsen H, Mogensen H

Objectives

To compare the effects of manual lymph drainage therapy versus sequential pneumatic compression
therapy

Population

30 women with lymphedema after breast carcinoma surgery

Methods

Items observed

The study was done as a randomized, clinically controlled trial. The women were treated for 5 weeks
with either (group A) Manual Lymph Drainage (MLD) or (group B) Sequential Pneumatic Compression
(SPC). Measures were taken 4 times: at baseline and followed up at 1, 3 and 12 months
Edema reduction and self-reported health status (SF-36)

Outcomes

After 1 year there is a trend in favour of MLD, but no statistically significant difference between MLD
and SPC

Remarks

This study is not published in the proceeding of the referenced congress. The method of the volume
measurement is not described

• We have not found RCTs regarding primary lymphedema.

F. DISCUSSION
F.1. Discussion concerning the review – A

is known that there is a systematic error of 10% on volumetric
measures (40). Only special measuring systems allow to reach a
precision of 1% (41).

F.1.1. Evacuation of the liquid phase and reabsorbtion
of stagnant proteins from the interstitium

On the other hand, perimetric measures of the whole limb are able
to include the geometric changes at the limb’s root. Their precision
reaches around 3%.

The displacement of a part of the liquid phase of a lymphedema
through the venous network using IPC seems established (13, 14 , 21…).
IPC increases the fluid reabsorbtion from interstitium to the
venous network and accelerates its flow. Another part of the
edema’s fluid ascends towards the interstitium towards the
subcutaneous space to joint the limb’s root (37). As soon as the
patient gets back into the vertical position, those liquids flow down
slowly and “rehydrate” the stagnant proteins of the edema.

Also, it might be interesting to precise that some publications
praise fabulous volume reductions of edematous limbs by IPC at
high pressure in only one session. The announced displaced
volume would increase the cardiac output. Fortunately a part of
this fluid has only been moved to the limb’s root, but this area was
not measured (see upper). Some more studies would be helpful to
clarify the issue.

Volumetric measures by water displacement – as used generally in
studies – are not taken until the root of the limb because of
technical difficulties. Thus the classical volumetric measures do
not consider the displaced liquid at the root of the limb.
Moreover, we were amazed not to find any detailed description of
the applied measuring method and its validity, especially when it

F.1.2. Reabsorbtion and transport of stagnant proteins
in the interstitial compartment
We have to consider two phenomenons: first, the passage of the
macromolecules and fluid from the interstitium into the initial
lymphatics (reabsorbtion phenomenon) and second, the transport
(16, 17, 18, 19, 20, 21, 22)
, of the lymph fluid through the lymph vessels.
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After a detailed analysis of the selected studies and their
methodology, it seems that the IPC facilitates only the transport in
the lymphatics of the immediately absorbed fraction of injected
radio colloid.
The fraction of colloid that penetrated into the lymphatic vessels,
entered physiologically, immediately after the injection due to the
pressure of the injection and to the tissular pressure; more
particularly when the injection remains intradermic.
Consequently, IPC does neither facilitate the reabsorbtion (19, 20, 21, 22)
of the radio colloid into the initial lymphatics, nor it is efficient to
evacuate the proteic part of a lymphedema.
It might be explained by the high pressure (30mmHg up to
160mmHg) of the inflating garment squeezing the lymphatic
network… or by the direction of the compression forces on the
limb that is perpendicular instead of being tangential to promote
reabsorbtion by stretching of the Leak filaments as in the MLD .
In earlier studies (22) we have tried to pull the Leak filaments
provoking the skin’s mobilization under IPC by uncompleted
electromyostimulation (EMS) and voluntary muscle contractions.
Moreover we have controlled the modalities of the injected
solution. It appeared that an injection made strictly in the
subcutaneous space ICP, even combined with EMS, does help
neither transport nor reabsorbtion of proteins concentrated in the
subcutaneous tissue (where the lymphedema is located).
When the injection was made strictly in the dermal space (where
the lymph stasis provokes the dermal backflow) the radio colloid
penetrated immediately into the lymphvessels under the effect of
the tissular pressure and its progression was facilitated by IPC
towards the lymphatics.
MLD has yet demonstrated its capacity to favour the reabsorbtion
and transport of macromolecules towards lymph vessels (42,43).
Of course MLD drains also a small quantity of fluid. But knowing
that some proteins can carry up to 20 times their weight by fixing
water molecules, it is important to focus the treatment of
lymphedema on the reabsorbtion and transport of the proteins.

Furthermore, even when lower pressures (30mmHg) are
programmed on IPC devices, the limb is submitted in reality to
pressures reaching 60mmHg.
Compared to MLD the pressure developed by the hand of a trained
physiotherapist produces a pressure on the skin not more than
4mmhg (33) and the direction of the strain forces are tangential.
The hand of a trained physiotherapist who drained a limb by MLD
produce a pressure on the skin not over than 4mmhg. And this
techniques of manual massage has demonstrated its efficiency to
reduce lymphedema notably by its capacity of reabsorbtion of the
macromolecules of the interstitium into the lymph vessels (42, 43).

F.2. Discussion concerning the review – B
It is strange to find only so few RCTs studies with so few enrolled
patients for such a common pathology.
Nevertheless they have the merit to exist and to open the way for
new studies made on a larger scale.
Multi centric RCTs studies with standardized treatment protocols
and measurement protocols would help the clarify the issue

G. CONCLUSIONS
• Generally, samples of the studies are so small, and the
measurement errors are so seldom taken into account that
statistical analyses are questionable.
• Items observed in the studies are so different that it is nearly
impossible to compare them.
• There is no evidence base to use IPC in the treatment of primary
or secondary lymphedema
• Nevertheless it seems that the role of IPC is to move the liquid
part, but not the proteic part of the lymphedema.

F.1.3. Pressure value
First of all it is important to highlight that the pressure indicated
by the manometer of IPC devices is never the real pressure
compressing the limb. Studies using pressure receivers placed at
the interface between the skin and the garment demonstrated that
real pressure on the limb is systematically superior and reaches
often the double of the target pressure. That is due to the geometry
of the limb, the quality of the garments, the law of Laplace and the
economic conception of the devices.
This fact has physiological consequences: when the garments are
placed on both legs and the patient’s supine. When the target
pressure is fixed e.q at 80mmHg, the real pressure reaches more or
less 160mmHg. At these pressure values, the whole superficial
vascular system and the lymphatics are squeezed, as if a long
tourniquet was placed on both legs provoking well known
hemodynamic consequences for heart and vessels.
Fortunately this special tourniquet is… intermittent. This point of
view is contradicted by Theys in a preliminary study using
plethysmography (44).
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• The use of IPC appears to be less inoffensive than thought.
In any case, IPC should not be proposed as the spearhead for
lymphedema treatment.
• Trying to substitute MLD by IPC or vice versa is not
scientifically based, study their own physiological effects seems
more useful.
• More studies are necessary to improve the efficiency and to
establish guidelines and protocols for a safe use of IPC.
• IPC devices still have technologic shortcomings that could be
resolved by a good dialogue with producers.
• It is not relevant to concentrate on the question if MLD is more
efficient than IPC, because of the great difference of their
physical parameters and physiological effects, but what matter is
to determinate the role of each technique to improve the physical
treatment of lymphedema.
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