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Mantastic and fascinating appears the hystory ol recognition.

- deseription and interpretation of the Tunctions of the thicd
circulation, i.e. of the lymphatic system.
The first description of those strange, mitk or better "similar to
milk" [luid carrying vessels is due to Hippocrates (460-377
B.C.. while the Nirst desceription of a dissection of the abdom-
inal chyliferous vessels has been presented by Herophilus (300
B.C..
Alter this exploit, lympholegists and Lymphology acted as
"Sleeping Beauties™ and no further mterest was given 1o this
argument. Even Leonardo. in spite of an unknown number of
dissections, highly forbidden and persecuted at that times, and
ol his lantastic culture and scientific ability. did not gave in his
work any sign of attention to this topic,
Afler about 2000 years an italian anatomist. Bartolomeus
Eustachius. and a belgian student. Andreas Vesalius, presented
in 1563 the first description ot the thoracic duct in a horse.
calling it "Vena Alba Toracica”. This was indicative for the
attribution of this vessel to the venous svsteni.
Again almost 100 years elapsed and another italian glory,
Gasparus Asellius, professor of Anatomy and Surgery at the
University of Pavia. published 11 1627 a book "De lactibus
sive lacteis venis”. 1n this book the first description ol the lym-
phatic vessels of the mtestine and the interpretation of their
function to absorbe chyle and to carry it to the liver is given.
In 1651 a french student, Jean Pequet, anatomically studied the
cisterna chyli. demonstrating that chyle does not Tow through
the liver but enters directly in to the venous system.
[n 1652 Jan van Horne, prolessor of Anatomy in Leyden,
described the thoracic duct in man as "novus ductus
chyliferus” where. at the level of L1 1s the confluence ol intes-
tinal vasa lactea described by Asellius,
Again in 1652, Thomas Bartholin and Glal Rudbeck, through
a separate work. were the first to identify the Iymphatic as a
svstem different from arteries and veins. Bartholin was also
the first investigator who used the term "lvmphatic vessels”,
Anton Nuck in 1692 demonstrated the lymphatic system by
injecting it with mercurial compounds. He was also able to
assess the presence ol valves i the lymphatce trunks, studying
the one-way characteristic of the lymph tlow,
Another italian glory in the demonstration ol the lymphatic
system, Paolo Mascagni from Siena, when only thirty-five fol-

lowing the method of Nuck. presented "Vasorum Ivmphatico-
rum corporis humani hystoria et ichonographia®, (1787}
Only a few vears aftler. the same results were achieved by
William Crutkshank. (1790).

Then. hundred more years elapsed till Gerota's presentation
i 1896). A new technique  of analytical demonstration of the
whole Iymphatic system was described, using Prussian Blug
dissolved in turpentine and cther.

Using the technique described by Gerota, G.M. Tossifow
(1930) and H. Rouvicre (1932} published books about the
complete description of the lymphatic system.

And what about radiological imaging?

The first systematic attempts for the radiological demonstra-
tion of the lymphatic network started more than 30 vears alter
the publication of W.C. Roentgen (1895).

The method was called "indirect lymphography™, i.c. the injec-
tion of contrast medium in the connective tissues. body cavi-
lies and organs. Problems were correlated with the choice ol
the contrast media . The use of Thorotrast for istance was dan-
gerous for 115 radioactivity.

Anyway the major problem was due to the tact that the Tvim-
phatic system does not absorbe the contrast material rapidly
enough to adequately and diagnostically visualize the vessels
and the nodes.

The new attempt for radiographic imaging ot the lymphatic
syslem was "direet lymphography” the injection of radiopague
contrast medium in & lymph node first and then in a lymph ves-
sel S, Funaoka in 1929 and R. Carvalho (1931) were the
fathers of direct injection of contrast medium in a node. After
these first presentations, Tenefl and Stoppani in Taly (1936}
and M. Servelle in France (1944-45) described methods of
visualization ol the lymphatie channels and nodes of the
abdomen. through the direct puncture of an inguinal lymph
node.

Problems were correlated to the high toxicity ol the dyes
{mainly Thorotrast) that were employed the same difficultics
were encountered by Funaoka and his group (1929}, who were
the Nirst w injeet a radiologically detectable contrast medium
directly into a lvmph vessel.

Teee Liowerne s Qoo g i Foveieasony - Tl V- N 37-38 - 206222003

I



THE EUROPEAN JOURNAL

lymphology

VOLUME 10 o No. 37-35 e 2002-2003

IMAGING OF THE LYMPHATIC SYSTEM:
HISTORY AND FUTURE IN ONCOLOGY

R. Musumeci*, Balzarini A.°, T. De Simone*, C. Sigari°®

* Unit of Diagnostic Radiology A.
° Unit of Rehabilitation and Palliative Care

National Cancer Institute - Milano

antastic and fascinating appcars the hystory of recognition,

description and interpretation of the functions of the third
circulation, i.e. of the lymphatic system.
The first description of those strange, milk or better "similar to
milk" fluid carrying vessels is due to Hippocrates (460-377
B.C.). while the first description of a dissection of the abdom-
inal chyliterous vessels has been presented by Herophilus (300
B.C.).
After this exploit, lymphologists and Lymphology acted as
"Sleeping Beauties" and no further interest was given to this
argument. Even Leonardo. in spite of an unknown number of
dissections, highly forbidden and persecuted at that times, and
of his fantastic culture and scientific ability, did not gave in his
work any sign of attention to this topic.
After about 2000 ycars an italian anatomist, Bartolomeus
Eustachius, and a belgian student. Andreas Vesalius, presented
in 1363 the {irst description of the thoracic duct in a horse,
calling it "Vena Alba Toracica". This was indicative for the
attribution of this vessel to the venous system.
Again almost 100 years elapsed and another italian glory.
Gasparus Ascllius, professor of Anatomy and Surgery at the
University of Pavia, published in 1627 a book "De lactibus
sive lacteis venis". In this book the first description of the lym-
phatic vessels of the intestine and the interpretation of their
function to absorbe chyle and to carry it to the liver is given.
In 1651 a french student. Jean Pequet, anatomically studied the
cisterna chyli, demonstrating that chyle does not flow through
the liver but enters directly in 1o the venous system.
In 1632 Jan van Horne, professor of Anatomy in Leyden,
described the thoracic duct in man as "novus ductus
chyliterus" where, at the level of L1 is the confluence of intes-
tinal vasa lactea described by Asellius.
Again in 1652, Thomas Bartholin and Olaf Rudbeck. through
a separate work, were the first to identify the lymphatic as a
system different from arteries and veins. Bartholin was also
the first investigator who used the term "lymphatic vessels".
Anton Nuck in 1692 demonstrated the lymphatic system by
injecting it with mercurial compounds. He was also able to
assess the presence of valves in the lymphatic trunks. studying
the one-way characteristic of the lymph flow.
Another italian glory in the demonstration of the lymphatic
system, Paolo Mascagni from Siena, when only thirty-five fol-

lowing the method of Nuck, presented "Vasorum lymphatico-
rum corporis humani hystoria et ichonographia®. (1787).
Only a few vears after, the same results were achieved by
William Cruikshank. (1790).

Then., hundred more years clapsed till Gerota's presentation
(1896). A new technique of analytical demonstration of the
whole lymphatic system was described. using Prussian Blue
dissolved in turpentine and ether.

Using the technique described by Gerota, G.M. Tossifow
(1930) and H. Rouviere (1932) published books about the
complete description of the lymphatic system.

And what about radiological imaging?

The first systematic attempts for the radiological demonstra-
tion of the lymphatic network started more than 30 ycars after
the publication of W.C. Roentgen (1895).

The method was called "indirect lymphography". i.¢. the injec-
tion of contrast medium in the connective tissues, body cavi-
ties and organs. Problems were correlated with the choice of
the contrast media . The use of Thorotrast for istance was dan-
gerous for its radioactivity.

Anyway the major problem was due to the fact that the lym-
phatic system does not absorbe the contrast material rapidly
enough to adequately and diagnostically visualize the vesscls
and the nodes.

The new attempt for radiographic imaging of the lymphatic
system was "direct lymphography" the injection of radiopaque
contrast medium in a lymph node first and then in a lymph ves-
sel . S. Funaoka in 1929 and R. Carvalho (1931) were the
fathers of direct injection of contrast medium in a node. After
these first presentations, Teneff and Stoppani in Italy (1936)
and M. Scrvelle in France (1944-45) described methods of
visualization of the lymphatic channels and nodes of the
abdomen, through the direct puncture of an inguinal lymph
node.

Problems were correlated to the high toxicity of the dyes
(mainly Thorotrast) that were employed the same difficulties
were encountered by Funaoka and his group (1929), who were
the first to inject a radiologically detectable contrast medium
directly into a lymph vessel.
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Fig 7 e

-Vascular procedures.
In figures 7 and 8 a combination of inferior venocavography
and intravenous pielography with LAG are reported .

The era

t the imaging machines

This cra started at
the very end of the
sixties with the first
Ultrasounds  and
passing through
Computerized
Tomography
arrived to Magnetic
Resonance Imaging.
The first available
technology  were
"Ultrasounds" (tab. A) and one of the first (and probably the
first published on an International
Journal) presentation was that of an
Italian group of radiologists.

After the initial difficulties, today the
tool is widely available, fast, cheap and
with good diagnostic possibilities (fig.
9). The second tool, according to the
Tab. B

ULTRASOUNDS

One of the first presentatians:

“Two-dimensional pulff‘d ec| *10 detection

Gynaecaol,, Obst.
128-772 - 1969

time of availability and
not to importance, is CT
(tab. B).

The first presentation
during the VI
International Congress
of Lymphologhy (1976)
was dedicated to the
evaluation of the lymph
node areas in patients
with cancer for staging. Today the tool is the most important
imaging procedure to assess the conditions of the lymph

CT SCAN

One of the first presentations

‘Prelirni 13 of the use of Delt:
in patien alignancies

nodes. independently
from the site of presenta-
tion (fig. 10 and 11).

CT is also adequate in the
evaluation of swollen
hmb, with the aim to dif-
ferentiate the following
clinical situations:

-Fat limbs:
-Lymphoedema;
-Phleboedema;

-Mixed pattern.

The diagnosis 1s possible
with post-processing.
through measurement of
the subcutaneous soft tis-
sue thickness, of the area

of the muscular surface and of the area of the whole thigh. Fat
leg shows only a simmetrical enhancement of the thickness of
the subcutaneous fat, while lymphoedema is characterized by
an enhancement of the subcutaneous fat with normal muscular
area and phleboedema shows normality of the subcutancous
fat and enlarged muscular area.

Tap. g 1he last imaging
MRI machine 1s  the
Magnetic Resonance
Scanner. The f{irst
presentation of
images  of  the
retroperitonecal
lymph nodes (tab.
E) was performed by
R. Musumeci from

MNew contrast media

Jtaly at the ISL
Congress of
Lymphology in
Adelaide  (1985),
(fig. 12).

Now the tool, ini- §
tially considered as [Fiiud
inadequate and
expensive, with or |8
without paramag-
netic contrast is
widely used all over
the world. '
Again one of the
first presentations
on a journal quoted Fig 12
on Index Medicus is due to an Italian young researcher. who in
1986 published on "La Radiologia Medica" a paper "Study of
adenopathies: what is the current role of Magnetic
Resonance?”

MRI is also adequate, with maybe better image quality, in the

3
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SUMMARY :

n the various clinical stages Lymphedema determines vart-
Ious levels of disability, both physical as psychological; and
is a cause of different stages of 'necessity of assistance' in the
patient.

The Aim of the study is. using the F.ILM. scale (functional
indipendence measure), to define the degree of 'necessity of
assistance' (necessity of assistance, either direct by other per-
son or indirect, by means predisposition of aids, to carry out
the activity daily life) for patients sutfering from lymphedema
in various clinical stages and to point out the physical improu-
vement after the treatment.

112 patients (69F and 43M) were studied, age ranging from 32
and 77 years old, who suffered from primary or secondary
lymphedema of the limbs (46 of the upper limbs - 4 bilateral,
and 66 of the lower limbs - 21 bilateral). at different clinical
stages (from [ to V).

The F.I.M. scale (functional independence measure) was used
betore and after physical combined treatment for each patient.
Before the treatment over 73% of subjects don't were 'self-suf-
ficient’ and about 18% required a moderate or intensive assis-
tance.

After the treatment subjects gained from | to 3 levels in the
disability scale with corresponding 'assistance necessity'. So,
the use of this scale allows to quantity the results of the com-
bined treatment from functional aspect.

The AA. Conclude that Lymphedema , in clinical stages more
advanced determine more 'assistance necessity' in the patients;
the degree ot the assistance decreases after the treatment,
above all in Il and I11 clinical stages.

INTRODUCTION

Lymphedema cause psychological and physical disability and
can reduce, in some kinds (I1, 1, TV, V clinical stages), the
functional capability of the diseaded patients more than a
stroke or an ischemic heart pathology.

It's difficult to determine the various levels of 'assistance
necessity' because the various scales used to define the para-
meters of disability don't are not frequently universally accept-

able. So, in various scales (F.1.M., Barthel, 8,9) the proposed
items reveal themselves not completely appropriates to the
kind of pathology (for exemple some informations on sphin-
teric function or on memory of the subjects).

The F.I.M. scale (9) is the most used to define the majority of
functional disabilities determined by the various pathologies
that determine handicaps. It's still today generally valid that
the F.I.M. principle-scale, in function of the disability induced
by a pathology, identifies the various levels ot 'mecessity of
assistance', eventually reversible by means the different tai-
lored treatments applied in every case.

The Aim of this work is, using the F.1.M. scales, to quantify the
degree of 'mecessity of assistance' in patients suffering from
lymphedema in basal condition and after the treatment ( as a
function of the clinical stage of the lymphedema) and to ana-
lyze the improvement of the patients' functional conditions
after treatment (as a function of the clinical stage of lym-
phedema as a function of the degree of 'necessity of assistance’'
in basal conditions).

PATIENTS AND METHODS

112 patients (69 women and 43 men: age ranging from 32 and
77 years old) who were sutfering from primary (n=54) and
secondary (n=58) lymphedema were studied.

They were subdivided, as function of the clinical stage (10), in
the following 5 groups:

- Clinical stage I ( subclinical in risk subjects: either, mastec-
tomized with coinciding limbs, or subjects with blood relation
with patients suffering from primary lymphedema and positive
lymphoscintigraphic exam): 11 women, all with upper limbs
lvmphedema (all monolateral), age ranging {rom 27 and 79
years;

- Clinical stage Il (presence of oedema that spontaneously
decreases with bed-rest): 18 women and 10 men, age ranging
trom 26 and 81 years, 12 with upper limb lymphedema (!
bilateral) and 16 with lower limbs lymphedema (11 bilateral);
- Clinical stage Il (presence and persisting of oedema that
decreases only by means physical and/or pharmacological
and/or microsurgical treatment); 27 women and 23 men, age
ranging trom 34 and 82 years. 14 of which with upper limb
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Total
1 DAN = 0 1 ‘
| 0
2 0
3 0
Il DAN = 0 0
| 6
2 15
3 8
111 DAN = 0 0
1 10
2 26
3 13 |
i |
| IV DAN = 0 0
| 5
2 8
3 4
V DAN - 0 0
| 3
2 3
3 0
| TOTAL DAN= 0 1
1 24
2 52
3 25

Table I1I: Improvement of the patients ‘necessity of assis-
tance’ (DAN) in function 1° of the clinical stage of the lym-
phedema and 2° of the level before tratment

DISCUSSION AND CONCLUSIONS

It's difficult to determine the various levels of 'necessity of
assistance' in patients suffering from lymphedema because the
various scales used to define the parameters of disability are
not universally accepted.

So, in various scales (F.1.M., Barthel, 8,9,) the proposed items
reveal themselves not completely appropriates to the kind of
pathology (for exemple some informations on sphinteric func-
tion or on memory of the subjects).

Although it might be not completely appropriate to describe
the lymphedema, the F.I.M. scale (9) is the most used to define
the majority of functional disabilities determined by the vari-
ous pathologies that determine handicaps. It is still today gen-
erally valid that the F.1.M. principle-scale, in function of the
disability induced by a pathology, identifies the various levels
of 'necessity of assistance' eventually reversible by means the
different tailored treatments applied in every case.
Nevertheless, the functional evaluation of patients with lym-

phedema means the F.1.M. scale gives the following informa-
tions in our study :
- the degree of 'necessity of assistance’ in basal conditions;
- the improvement of self-sufficiency of the patient after com-
bined

treatment,
- the monitoring of functional results in the time.
Of course we verified an apposite proportionality between the
clinical stage of lymphedema and the functional capacity level
according to the F.1.M. scale. We didn't observe differences in
the first clinical stage. On the contrary, from Il to V stage, in
the majority of cases we observed an increase of functional
capability of each subject with consequent reduction of the
degree of 'necessity of assistance’. This improvement corre-
sponded with an increase of final scores of the F.1.M. that, usu-
ally, fluctuate between 1 and 3 levels (in the most important
cases It does not appear as such following the presented
results) according to the F.1.M. scale. The improvements more
important, of course, are obtained in the first clinical stages (Il
and 11l stages ) (see you the Tab. | and Tab Il). The study
demonstrates that the disability determined by the lymphede-
ma And the improvement of the functional capability after the
treatment can be quantified. The Authors set themselves to
improve the items to better adapt them to the lymphatic
pathologies ( with introduction in the scale also of the psycho-
logical and behavioural aspects induced by lymphedema) to
make the 'evaluation scale' reproducible, valid under statistic
point of view and worldwide acceptable. The Authors want
nevertheless to maintain the principle of 'reduced ability' cor-
responding to the various levels of 'assistance necessity', deter-
mined in the F.I.M. scale: it's most important to quantify the
results of the combined treatment.
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with a clear limit from surrounding tissues, and infiltrating,
with a diffuse interconnection with normal structures.

The most effective procedure is the resection "en bloc". that
means a complete avulsion of the dysplastic arca.

This procedure is possible mainly in limited defects. sited
superficially (fig. 8) or in a tissue that is easy to approach (9).
Upper and lower limbs are the most frequent sites (fig. 9 - 10).
Sometimes collegial work with other specialists is necessary to
get the best result (fig. 11).

In cutancous lymphatic malformations a good alternative to
surgery is laser treatment.

Infiltrating malformations may be a difficult problem for sur-
gery. Treatment is performed by stages with many partial
resections. The aid of ne-yag laser to perform the resection has
revealed useful to prevent postoperative lymphorrhea (10).
Plastic surgeon is often necessary to perform a correct and
complete skin coverage of the resected area (fig. 12).

The cases of combination with other vascular malformations,
like venous or arteriovenous, are a different problem.

Mainly the other defects are treated primarily because lym-
phatic associated malformation offers the lesser disconfort. In
other cases, the resections were done including all dysplastic
tissue together. Alternative to surgical treatment is the percuta-
neous sclerosis. Different substances has been used
(bleomycine, absolute alcohol, doxycycline, OK T3) but
definive results are till now not well known due to the small
group os cases treated till now (11).

RESULTS

It is difficult to report about results in treatment of lymphatic
malformations for several reasons.

First: in groups dealing with vascular maltormations, lymphat-
ic defects are relatively rare.

Malan (1974) reported about 42 cases with only 5 treated sur-
gically.

Belov (1985). described 21 cases with 10 surgically proce-
dures, mainly in hemolymphatic defects.

Our casuistic is acually of 12 surgical cases, in a group of
about 1000 vascular malformations of all types; that means a
incidence of 2% of lymphatic dysplasia treated surgically.
Second: they are extremely variable; that means no case 1s
similar to another, making comparision impossible.

Third: the site and extension is also variable; in fact lymphat-
ic dysplasias may exist in almost all tissues.

For this reasons, reported results include small groups of very
different cases making general concepts difficult to obtain.
Limited defects in our experience (8 cases) have a good result
with high incidence of healing if a resection "en bloc" is per-
fomed, although there is stil a recurrence possibility even if the
resection may seem radical.

Infiltrating malformations ( 4 cases) may not cure but the tac-
tic of staged limited surgical resection, laser aided. gives a sig-
nifiant improvement in life quality to the patient.

CONCLUSIONS

Lymphatic malformations are relatively rare.

They need a precise diagnostic study for a complete compre-
hension of the defect. The Hamburg classification and the
"four points" arc important guidelines for the diagnostic pro-
cedure.

Surgery is a important choice and offers good possibility to
improve life quality.
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Fig. 8:
Superficial lymphangicctomy

Fig. 7:
RMN of case in fig. 6

Fig. 10:
Results of surgery

Fig.9:
Resection of superficial dyvsplastic Imphatics

Fig. 12:
Perineal lymphatic malformation: Surgical treatment together
with plastic surgeon

Fig.11:
Operation together with hand surgeon
Multidisciplinar approach
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For all patients. the first 2 phases are comparable. but we note an
important variation of ( XM —Xm ) and t during the 3rd phase.
The Moor Instrument software is able to determine, for each point
of measurement, the valuc of flux F in arbitrary units. and of the
time in seconds clapsed since the beginning ot the investigation.
It is able to select a portion of the laser doppler recording and to
calculate minimal, maximal, median and mean values . standard
deviation of flux F and the duration t (in seconds) of the selected
portion.

Basis values of flux are not significant. because they depend on
the position of the laser doppler probe ; we study the variation of
microcirculation when tourniquet is detlated and just after.

For each investigation of F we measure minimal value Fm,
obtained just before tourniquet is detlated, and maximal values
FM. We calculate time t between minimal and maximal values.
For each recording we calculate (FM —Fm ) / t.

This value represents the curve slope when tourniquet deflates.
The calculated values are ordered into 2 groups : healthy leg in the
tormer control group and lymphedema in a latter group.

For each group we calculate mean value of DF = FM - Fm  and
the mean value and standard deviation of t and (FM —Fm ) / t.
To avoid too many data , we give mean values and standard devi-
ations of the 2 groups only (table 1, 2)

AF
HEALTHY LEG 19.6
LYMPHEDERNA g0
table 1
N | ¢ SD|AFt SD
HEALTHY LEG | 23 | 1,88 | 0,99 | 10,42 7.3

LYNMPHEDEMA 23 |13.48| 7,14 | 0,61 | 0,22

table 2

STATISTICAL STUDY
This study include 2 parts; a global and an individual study.

Global stucy

Measurement results are divided into 2 difterent groups (one with
lymphedema, the other with controlateral leg).

A global statistical study is carried out to show whether there is a
difference of microcirculation between the 2 groups or not. We
compare the mean values (table 2) of the 2 parameters: t, (FM —
Fm )t with a Student test.

For each studied parameter, the results of the test show a signifi-
cant statistical difterence (p< 10 - 4).

Individual studv
For each patient, we compare the values of the 2 parameters : t,
(FM ~Fm )/t obtained during laser doppler recording on the leg

with lymphedema to those obtained on the healthy controlateral

leg.

t t
Ua 2 2
Uea 540 2,22

table 3

To do so. we usc a matched variable test. We choose risk at a =
0,03, the calculates values of U are shown in table 3. [t appcears
from the table, that there is a significant difference between
parameters obtained on the leg with lymphedema and those on
healthy controlateral leg.

IV DISCUSSION

The results of the 2 statistical investigations show a variation in
microcirculation induced by lymphedema. Peripheral lymph
drainage is intluenced by micro-rheological parameters [1] : tis-
sue pressure, lymphatic endothelium structure. respiratory mov-
ing, artery beats, lymph structure. self activity of lymphatic col-
lectors. Using a venous tourniquet allows us to relate microcircu-
lation variations to 2 factors : first the decrease of storage capaci-
ty (tissuc pressure, lymphatic collectors activity) and flow hin-
drance (muscular activity, lymphatic collectors activity, lymph
structure, lymphatic endothelium structure). At first. we study the
storage capacity of blood in the leg. The blood quantity stored by
the venous tourniquet could be assessed by the variation of F dur-
ing tourniquet deflates. It is proportional to the differences DF =
FM -Fm . Observing table 1. we note that mean values of DF of
the healthy leg control group are much higher than those of lym-
phedema group. We conclude that the storage capacity has
decreased because of lymphedema [3] [4].

The results could be compared with those obtained with venous
plethysmography. For each patient the decrease of storage capac-
ity is proportional to the volume of the lymphedema.

Now, we study the microcirculation flow. Comparing the mean
values for the healthy group to those of the lymphedema group
(table 1) or for each patient the t value of the healthy limb to that
with lymphedema, we notice that t is significantly more impor-
tant for affected limb. We conclude that there is an important flow
hindrance inducing the decrease and slowing down of microcir-
culation. The results of this study are in accordance with others
results 12] and appear in contradiction with others studies show-
ing microcirculation increase on the leg with lymphedema [3] [6]
[9]. The study of THEYS (and co) was carried out on old lym-
phedema, stade [1l. with fibrosis. The clinical situation of these
patients was the same that our patients. In our study. lymphedema
are advanced, undepressive, with fibrosis, not improve by physio-
therapy treatment. .The 2 studies show a microcirculation
decrease in the leg with lymphedema. The studies [5] [6] [9] are
carried out on young depressive lymphedema, stade I or II, with
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LIMITS OF SELF MANAGEMENT OF LYMPHEDEMA

Anne-Marie Vaillant-Newman, PT,MA.
Director

Pacific Therapy Education, Inc.
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www.lymphedemamanagement.com

ABSTRACT

Background and purpose: Sclf-management is considered —an
important part of the patient’s ability to control herhis vmphede-
ma and carry on with the treatment technigues implemented by
professionals. The purpose of this research studv is 1o assess the
ability of  patients with {vmphedema 1o perform self-treanment.
Self-management of lvmphedema included self-manual  lymph
drainage, lifestyle constraints, precantions 1o observe, and com-
pression garment management.

Method- A survey was adiministered one month and one vear
after the patient had been dischavged from physical therapy. A
total of 18 patients were envolled in the study.

Results: 87% of the patient population was still performing their
self-treatment as instructed one nonth afier discharge. only
38.88% one yvear after discharge. Self-manual lvmph drainage
was the part of self-treatment most frequently neglected. All the
patients wore their compression garments; some individual adap-
tations were recorded.

Discassion and conclusion: Self-manual [ympl drainage was the
part of self-treatment most frequently neglected.  Self-manual
Iymph drainage requiring the intervention of a family member. as
in the treatment of the lower extremity. was the most frequentlv
abandoned for diverse reasons. Some patients had the opportuni-
1y of being treated nvice during the vear following their initial
treatment, and were achieving better self-treatment as a result. It
seems that comprehensive instruction is required prior to dis-
charge and that periodic reviews are necessary.

Key Words: Lymphedema management. Self-treatment.

INTRODUCTION

Developing the self-management of lvmphedema, a chronic
condition, is a logical concept. It is a significant part of lym-
phedema management, the main goal of which is the reduction of
lymphedema and the maintenance of this reduction. Intervention
of the patient in maintenance develops and maintains awareness
of her/his own condition. It is necessary to evaluate the ability of
the patient to carry on self-treatment and to explain the limits of
her/his intervention. Some aspects of self-management sometimes
require the intervention of a family member or home health atten-
dant whose training and skills evaluation are also necessary. The
function of the physical therapist is to check the maintenance of
every aspect of self-treatment as well as to implement appropri-
ate programs to correct errors and insufficient interventions.

PURPOSE

The purpose of this study was to assess the ability of patients with
lymphedema to perform their self-treatment. Self-management

included: self manual lymph drainage, observation of life-style
constraints and precautions, and compression garment manage-
ment.

METHODS

Eighteen patients with lvmphedema were randomly selected from
the Walker Physical Therapy lymphedema patient population.
Four of these patients were treated twice in the one-year period.
Every patient received education in self-manual lymph drainage
as well as education in precautions, life-style constraints, and
compression garment management. About 1/5 of the treatment
time was devoted to self-treatment education. Prior to discharge
patients were provided with supportive documentation: list of pre-
cautions as well as pictures of the ditferent sequences of self-
manual treatment. Every patient was aware of the necessity to
renew the compression garment every six months. See figures |
and 2 for stages of self manual lymph drainage of the upper
extremity and list of precautions for upper extremity lymphede-
ma. Prior to discharge, every patient was tested on knowledge of
precautions and life stvle constraints. Every patient had to
demonstrate the ability to perform self-manual lymph drainage
and donning and doffing ot the compression garment. Family
members or home health attendants were also tested on the spe-
cific function that they had to perform, mainly assistance in don-
ning and dofting of the compression garment. and sometimes the
practice of simplified torm of manual lymph drainage on the
lower extremity. A survey was administered to these randomly
selected patients, one month and one vear after discharge. The
physical therapist questioned 8 out of 18 patients directly: the
remaining 10 were questioned via telephone. The goal of the tele-
phone conversation was clearly explained to the patient. Patients
were asked to reply honestly in order to assist in the collection of
data for a scientific study. Paticnts were informed of the
anonymity of their replies. See Table 1 for demographics and
survey results.

RESULTS

16 patients out of [8 (88.88%) were still performing their self-
manual lymph drainage 1 month atter discharge from the facility.
The two patients who reported that the manual lymph drainage
was not performed any more were suftering from Lower extrem-
ity lymphedema and had to be assisted with the manual technique.
“[ thought that my wife was not performing the technique like you
do. T was not confident. I suggested that we discontinue the prac-
tice of manual technique." One year after discharge from the facil-
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Patients | Age | Site of LE | Practice of Self-MLD| List of precautions [ Compression garment
30 days 1 year 30 Days I year |30 days 1 vear
post-DC  post-D/C post D/C post D/C |post-D/C post D/C
Worn? Worn?
1 70 U.L. Yes Yes C. C Yes Yes
2 39 U.E. Yes Yes \.C. N.C. (Yes Yes
3 48 L.E. No No C. C. Yes Yes
4 42 L.E. Yes No C. N.C. |Yes Yes
s 72 U.E. Yes Yes C. C. Yes Yes
6 68 U.E. Yes Yes C. C. Yes Yes
7 79 U.E. Yes e C. C. Yes Yes
8 65 U.E. Yes No C. Lost Yes Yes
9 47 U.E. Yes Yes C. C Yes Yes
10 67 U.E. Yes No C. C. Yes Yes
11 78 U.E. Yes Yes C. C. Yes Yes
12 66 U.E. Yes Yes C. C. Yes *
13 69 L.E. No No C. Lost |Yes Yes
14 82 U.E. Yes Yes C. ** C. Yes Yes
15 35 U.E. Yes Yes N.C. N.C. |Yes Yes
16 81 L.E. Yes No C. C. Yes Yes
17 76 L.E. Yes No N.C. N.C. |Yes Yes
18 81 L.E. Yes Yes C. C. Yes Yes

LEGEND: * Patient wore her used compression garment instead of the new one, ** Patient placed her list of precautions on the front of her
refrigerator. *** Patient had modified the technique of self-MLD. LE: Lymphedema. MLD: Manual Lymph Drainage.
Post D/C: After discharge from physical therapy. U.E.: Upper Extremity L.E.: Lower Extremity. C: Consulted. N.C.: Not Consulted.

REFERENCES:

The Diagnosis and Treatment of Peripheral Lymphedema.
Consensus  Document of the International Society of
Lymphology Executive Committee.  Lymphology 28 (1995)
113-117

Runowicz Cet al. Patient Education-Pre and Post Treatment.
American Cancer Society Lymphedema Workshop. Cancer:
Interdisciplinary  International Journal of the American
Cancer Society, Volume 83, 1998, 2880-2881

Runowicz C. Lymphedema: Patient and Provider Education.
Current status and Future Trends. American Cancer Society
Workshop. Cancer: Interdisciplinary International Journal of
the American Cancer Society, Volume 83, 1998, 2874-2876
Kirshbaum M. The development, Implementation and evalua-
tion of guidelines for the Management of Breast Cancer
Related Lymphoedema. Eur J Cancer Care 1996:5:246-5]
Rockson S. Precipitating Factors in Lymphedema: Myths and
Realities. American Cancer Society Workshop.  Cancer:
Interdisciplinary International Journal of the American
Cancer Society, Volume 83, 1998, 2814-2816

Andrade MFC. et al Patient’s Education as a cornerstone of
Good Results in a Lymphedema Center. Progress in
Lymphology XVI Lymphology 31 (Suppl) (1998) 434-436

17

Tire EURGPEAN JOURNAL OF LYAPHOLOGY - Vol X - Ny 3738 < 2002-2003



01 anp sapou AIeJ{IXE JO UO1IIsSIP 12)jR uapaoyduwA| uue Alepuo
-02s yita sjuatied ul (001123115 Arewiild) SwnjoA Wie Jo uononpal
[puonippe ut a[jqeusisse sSw (g apisoiny Fw| uisdinowAy)
-2 ‘sBw ] asglAwy ‘sdw g osedi7 sSw 7 uisdAig
‘sBw ¢t uigppwolrg ‘sfur g9 ureded ‘sSwp[ UneBAINUB] Fulule
-U00 (BUISNY “UdIAN ‘HQW "SaSsuols|nwig soonpy) ‘WAZUSqOM
uonetedard woneurquiod awizua dydodord ayr jo Anfq
-BID[01 PUE ADEDLJJ2 d1 21BIISUOWIAP O SBAY APNIS SIY} JO Wik Y[

SINIV

"2y1] S103}J2 9PIS dALIBTAU Yonw

01 Suiaey 1o FulJSUBS 10U 2I9A UOHBIIPAW JO SINSAT IOULIO]
(11T DLAD) Adelayy 2aansafuodap [edl

-sAyd pauiquuos ayi st A11u2 siyy 10 uondo Juateal) WAL dY |
‘(Krewnid) sjassaa oneydulA| Jo yoB|{ 10 UOBLULIOJ[EUL AY] St ISNED
Iayouy (pwoapaoydwA[ £18puosas) Adeioyloipel 10 pue 1uaWIEA]
[eo131ns 01 anp s[assaa dneydwA| jo afewep ay1 Aq pasned ased
-s1p aa1ssasfoid A1aA SaUINIAWOS puR dluolyd e st ewapaoydwd

NOILINAOY.LNI

d¥D ‘uotsuay ‘Ad
-BI5Y] AJOJBWWEjUI-TIUE “SawAzud ‘uoissaidiod *afeurelp aneyd
-WA] [BNUBLL ‘JUSWIERI) 9AN1S98U0d2p [BdISAYd paulquiod “salin|

-9 "SSAUNDIY] PJOJULYS *SISOIQI) *AWN[OA BLUAPIO “BWAPIoYdwAT |
SSAYOA AT

"21qtssod 2q 01 SLWAAs sawAzua
oukoatord ynm Aderoyn Lojeunuejjur-nue Aq juawasoidut
ue “uawieay ewapaoydwL] ul piepuels uap|od ayl st [JD YL

‘oqaoe|d
ay1 o1 patedwos dnold wnisa ay1 Ul 2WOINO 1912q ¥ dABY (YD
‘uolsud]) siajaweied palg[al UOIBWIWE[JUL AU ], 19119¢ SUIBIUIBLW
LD 2yl Jo ynsal ayl 18yl SurueawW “JudwWesl] Jo Jjey puodas ayl
ur ng *watiealy ayl jo Sutuurdaq £194 oY) wiodj 1ou ‘dnold winiaa
3y} Ul PadNpal udaq 121199 1B} dARY SITURYD 211011 “SSBJAYLDAIN

91qiB1Fau sI sdnoad om
O UDAMIDG UONINPAI AWN[OA UL IDUDIAJJIP YL o WAZUIQOM
uoneledaid 1521 oyl Jo A0BJUJJS  JlBISUOWAP Ol PI[IEj
Apnis 2yl SIUSWAINSBIW HIIIOWO[0A uotIald Arewiid ag1 104

NOISNTONOD

(0gaoe|d) ¢ pue (WNIDA) () JO SUBIW [BUT} 1M
+ 1SIA [1IUN UOISUA) JO dsBaIdap B moys sdnois yioq (ogaoeld) g°|

COUC-CONC = K528 4N = X 1O = 800NN A0 TENE GO NVHGOY 1o il ]

pue (WNIdA) (' JO UOISUI] UBIL JUIJASE]Q B Yl FUILBIS "2|eds
wod- & jo sugaul Aq J01B511S3AUL Y1 AQ PASSISSE SBA 1] SHOISUI ]
UMOYS SBM SSIUNIIYL PlOJUINS SY1 Fulsealoap

ut aoua1a)jip dnosd ou s1a8uy ayl pue wie Jaddn ayl uj “f usiA
puE 7 1ISIA Ud2m19q suBall ayl 01 piedal ylim uawdojaasp 1anaq
e Surmoys st dnotd wniaa a2y "(0gadejd) Wil (¢ pue (nias)
Wil §°¢ JO SUBAW [BULJ YIIAr G ABD [LIUN $SAUNDIYI 31 JO 3sBAIDAP
moys sdnoid yloq (ogooe|d) ww ¢ pue (LWnIdA) WW ¢'g jo
pUBY 3y} JO UIYS 2 JO SSAUYDIYI UL[OSEq B YIIM SUNIBIS "0,7°C +
YA € JISTA W) f IS[A D) 18 2SBAIDUL UBDLU [BUIBIBLU B PIMOYS
dnoid oqaoejd 2y -dnoid windaa Ay 10 %6170 — YA umoys
SBAY ¢ 1SIA WOLJ ¢ 1ISIA [BUL 31 1B a8ueyd 1uad1ad ueaw ay ] (og
-20p|d) WW (f puB (WNIdA) WIW ()¢ JO SUBdW [BUIJ LM G ABP
[LIUN SSAUNDIYL Ayl Jo IsBaIdAp moys sdnold yloq (0gadeid) wuw
('S PuB (WNIdA) WW £ ¢ JO WIB I2M0] AU Ul SSAUNDIYL du1[aseq
e itm Sullels s1solqiy ayl 10y 1otowered o sssauyany | profurys
Co0bTL ] snuiw Jo a8ueyd Judolad

v udaq sey a1ay1 dnotd ogaoerd oyl ur a[ym “¢ 1sia 03 paledwod
SB 0,8°6C SNUIW  JO auljaseq wolj agueyd 1Ud1ad ueawW v uddq
SBY DJaY) auljaseq 1B sanjea -y damsod yua swaned up :gyn
‘(0qaoe|d) £ °¢TTT PUB (WNIdA)

1°G£7C JO sUBaW [eul} Yyilm S ABP [1IUN SWN[OA JO JSBAIDAP B
aoys sdnoid yioq (oqaoseld) ['07HZ puR (WUNIdA) () €8+T JO uvaw
B JO WUE [[1 Y] JO SIUAUINSBAL dUL|ISB] Ylim FULLIRIS fauripoq
SLINSAA

‘0T Aep ysnoayy | Aep woly pardde sem [ gD Ay "Ajuo 6]
pue [ sAep uo pawiojrad sea Yarya JudLuaInseawl 3 10y 1daoxa
‘GE PUB @] 6 “| SAEP 9Ul UO PI[NPALDS 2194 SIUIWAINSBALU 10 S1f
-s1A Ay [ 'suoneiaidiajur A101e101d X9 JUdMIapUn 1waned pue Jo1esn
-saAll Ayl Y10q £q A28211j2 Jo juawagpnl [BqO|3 pue ‘uoisua) “ssau
-3OIY1 PIOJUINS “POO[q AU} U anjBA D) SAjqELIEA AIBPU0D2S 3 |

‘(s1sA]eue £I0JBULIUOD) UONINPal
awnjoa uoudd Lrewid ay) 10j 2dUSIIP 10) 1531 AUlYA
UuBy UOXOI[IA\ Papis ouo dleueaiun & Fuisn  110dal maiaal
putjq 21 01 Suip10dde PIsA[BUE PUB PIPN[OUl UddG AR sjudjied
98 "2NUad Juaweall vwapaoydw| B ul JBal aU0 19A0 1IN0
paLued *Apnis papul|q 2[qnop ‘pajjonuod 0qase[d ‘pas!ulopugH

‘SAOHLINW

(LCID) 1aLpAL (DAY 2ANSISUOIIP PAUTGUIOD PANIDIAL
OUYM ADIUDD LinuaapLd 0] 2P HONIISSIP 2pou ydur () Lvjixn iaifb

Sia1nd pWapoydw] SADPUODIS L] JSSI Y1 Ul SASUDYD 21U

Ul pup quiy) ayl Ui PUapaoYdisy oyl [0 AURIOA a1 UO (DLSITY
UDLY QU SISSUOISIT] SO ) WAZUIGOY] SILP Y] "NUAZUD
1G0ajo4d b fo dsuanfil ayl 2103 O SPMAPIIS AUl [0 Wi}

LOVHLSaV

AuRULIBY) 'Palis]aids) 8E6z8 'Z Bamusnieyy 0D 9 HGWD BuLBlA SODNW Z

BLISNY “UNeBIA Peg $ZpG L'6 BOM JBWWRYPOY "WIIUSZSIBID 'BIeGIEG IS NUIIBALd |

29 H ‘Buiuusp ‘¥ Usjjolessey

d3ONVI AUVINIAVIN O1 3NA NOILLD3ISSIA AAVTIIXV d314V
VINZAIOHdINAT NI LNIOV AHOLVININVIANIFILNY NV SV
SAWAZNI JILATOIL0™d 40 ALINIGVAITOL ANV ADVIId443

£002-Z00Z * 9£-2€ ON * OL IWNTOA

ABojoydwA|

Q
IYNHNOr Nv3dodn3a aHL

81



mammary cancer. Secondary criteria were improvement ot the
skintold thickness as a parameter for the fibrotic changes in the
tissue. CRP values. tension. and global judgement of the efficacy
by both investigator and patient. Previous studies have demon-
strated a benefit through an approximate mean reduction of the
ocdema volume of about 40°%. which is lost very soon after end-
ing this treatment. By applying a concomitant proteolytic enzyme
therapy the patients condition should have been improved so that
this intensive CDT treatment showed longer lasting benefit.
Therefore a follow up period of four weeks was implemented to
investigate the efficacy parameters.

Sccondary variables were examined because of the chronic
inflammatory conditions in lymphoedema (1, 2, 3).
Lymphocdema tissue with its high protein ocdema fluid is pre-
determined for erysipelas and cellulites induced by streptococcus
infection. Options supporting the patients benefits with anti-
inflammatory medications (5) has therefore been discussed.
Repeated studies would determine is higher level of intervention
is etfective.

METHODS

Stucy Design and Statistical Methods

The randomised. placebo controlled double blinded. two tailed.
mono centric case control study was performed over one vear. It
was enrolled in June 1999 and finished in August 2000,

The pertormance of the study was in accordance with the ICH and
GCP-guidelines. Data were managed and analysed using statisti-
cal software programs of IDV-Data Analysis and Study Planning,
Gauting/Munich (REPORT. TESTIMATE. SmarTest, RAN-
CODE, Nnpar).

All patients received the golden standard treatment, the combined
decongestive therapy (CDT), comprising the manual lymphatic
drainage on atfected sites, started with lymphatic drainage on the
neck, arm and thorax, with consecutive bandaging of the affected
arm and specially designed exercises and skin care. The CDT was
applied twice daily. each session for 60 minutes, from day | to day
20.From day 20 to day 45 the bandages were replaced by a cos-
tume made tlat knitted garment, compression class I1.

Thus the final visit was calculated for day 45.

The selection of the doses was based on the results of clinical
studies in patients with lymphatic oedema after axillary dissection
due to mammary cancer ( 7, 8. 9). This resulted in a dose of 5
enteric coated tablets three times daily over 6.5 weeks for each
patient .

As predefined in the study protocol the univariate directional
Wilcoxon Mann Whitney Test for the primary criterion volume
change, measured by means ot a Volometer® at the end of the
study (visit 4. day 45) should have been performed two-sided. The
multiple level alpha of the study with potentially two stages was
0.05.

A Blind Review was carried out following the framework of the
requirements of the 1ICH Guideline E9 (ICH Topic E9, Statistical
Principles for Clinical Trials, Step 4, Consensus guideline, 5th
February 1998, CPMP/ICH/363/96).

Due to the Blind Review Report the confirmatory analysis is
based upon the primary criterion: Volometer®', operationalised as
Volometer® measurement an the ill arm at visit 4. percent change

from bascline, last value carried forward (LVCF), intent to treat
(ITT) data set (full analysis set). The analysis was performed by
means of the Wilcoxon-Mann-Whitney test as a one-sided test for
difference. As defined in the study protocol the study was con-
ducted as a two-stage-procedure (Bauer and Kéhne, 1994): with a

p-value above 0.5 the study had to be terminated due to lack of

efficiency. with a p-value below 0.0102 the study had 10 be termi-
nated with a positive (statistically signiticant) result, and with p-
values between 0.0102 and 0.5 the second stage of the study had
to be planned and carried out according to the guidelines of Bauer
and Kohne (adaptive design).

If superiority of the test drug is statistically proven for visit 4 the
same test can be applied to visit 3 (day 19) with full alpha (accord-
ing to the principle of a priori ordered hypotheses (Maurcr,
Hothorn, Lchmacher, 1995).

All results will be presented as Mann-Whitney estimators (meas-
ure of relevance) and their one-sided 98.98% confidence interval
(C1. according to alpha = 0.0102 for the first stage of this study)
Stratified analyses of volume, tension, CRP values and skinfold
thickness with regard to anamnestic radiation, hormone therapy,
chemotherapy, incidence of erysipelas were additionally carried
out in the sense of descriptive data analyses.

Data validation and analyses for responsiveness have been per-
formed by means of basic statistics, pre-post scattergrams, corre-
lation analyses and histograms. Change tfrom baseline values and
percent change from bascline values have been calculated and
analysed.

The pattern of missing values has been analysed for the efficacy
criteria. Missing values have been primarily observed at the end
of the study. Thus the introduction of the Last-Value-Carried-
Forward technique (LCVF) was justified.

Stuch Popudation

The study population comprises of patients with one sided sec-
ondary arm lymphoedema after dissection of the axillary lymph
nodes (level I or 11 according to the St. Gallen consensus confer-
ence) due to mammary cancer, who have been treated with CDT
at the Wittlinger Therapy Centre in Austria. 88 female patients
aged between 30 and 80 were sclected by the investigator consid-
ering the predefined inclusion and exclusion criteria. A patient
number was allocated to the patients in uprising arithmetical order
and the corresponding medication was handed out. The medica-
tion itselt was randomly allocated to either of the two treatment
groups (RANCODE, block size: 4). Neither the investigator nor
the patient knew which preparation was administered.

Inclusion criteria were:
- patients with one-sided lymphatic oedema after axillary dissec-
tion due to mammary cancer, stage Il to 11

- age > 30 vears and < 80 years

- written, signed informed consent obtained.

Exclusion criteria were:

- known pregnancy or lactation

- history of intolerability to enzyme preparations or to the passive
ingredients

- arterial closures and/or flow-oft disorders at the ill arm and/or
contra lateral arm

- connate lymphatic oedema

- treatment with venoactive drugs

such as Rutosides,
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PPI for analysis of the results after visit 4 and the PP2 for analy-
sis of the results after visit 3.

Patients with discontinuation before visit 4 are excluded from
PP1. if discontinuation was not cfficacy related.

They were excluded from PP1 and PP2. if the discontinuation was
before visit 3. As alrcady pointed out above the PP includes 71
of the 88 randomised patients and the PP2 includes 83 patients.

RESULTS
1. Demographic data and baseline characteristics

Both treatment groups were well comparable (mean verum/place-
bo, ITT data set, valid N: 44 cach) regarding age (60.9/58.0).
weight (78.31/76.77). and height (163.3/165.3).

The median time between the lymph node dissection and the base-
line visit was 47.5 month in the Wobenzym® group and 48.0
month in the placebo group.

Only in the frequency counting of radiation (ves/no) separately
for the two treatment groups there were significantly more
patients in the Wobenzym® group that had not undergone radia-
tion in the past (15 verum/6 placebo, ITT data set, p = 0.0294).
Likewise in the frequency counting for hormone therapy (yes/no)
there were significantly more patients in the placebo group that
had not undergone hormone therapy in the past (17 verum/28
placebo, ITT data set, p = 0.0154).

2. Efficacy criteria

As primary criteria for efficacy the final percent changes of the
Volometer® measurements on the ill arm had been defined.

All other criteria were only secondary criteria and have therefore
only been interpreted exploratorily according to the ICH E9
guidelines.

Regarding the bascline efficacy criteria (ITT data set) again both
groups are well comparable with the exception of the skinfold
thickness of the hand (6.5 mm verum/ 4.3 mm placebo, p =
0.0078).

Volume

On the healthy arm in both groups the Volometer® measurements
showed only negligible changes from baseline until the end of the
study.

Mean values for visit | are: 1852.1 in the verum and 1843.1 in the
placebo group, the final means at the end of the study (visit 4)
were: 1816.9 (verum) and 1816.0 (placebo).

Thus, both groups show almost perfect stability of the volume of
the healthy arm.

The groups are very well comparable during the whole course of
the study.

On the ill arm starting with baseline Volometer® measurements of
2483.0 (verum) and 2420.1 (placebo) both groups show a
decrease of volume until visit 4 (day 45) with final means of
2275.1 (verum) and 2225.7 (placebo).

Both groups show an almost identical course of the volumetric
development between baseline visit and final end point visit.

It is interesting but well known to note that the main changes may
be observed within the first week of the study (10).

The following figure shows the time course of the absolute values

(means and standard deviation).

Velomater, Absalyte Values
Means and Standard Deviations
Oata set: [TT, Missing Values Replaced by LVCF

— 4 hs

T‘"-:'_\—\-____ ¢
|

| T

Fig. 3 - Volometer®, means and standard deviations (SD), ill arm

Both groups show an almost identical course of the Volometer®
development between baseline visit and final visit with regard to
the absolute values of the ill arm. Since lymphatic drainage was
applied intensively as concomitant physical therapy for all
patients between visits 1 (day 1) and 3 (day 19) a special support-
ive analysis has been carried out for the percent changes between
visits 3 (end of lymphatic drainage) and 4 (end of observation
period). Looking for the further development between visit 3 and
4 (i. e. after finishing the physical decongestive treatment) the fol-
lowing percent changes could be recorded (Figure 4):

Velomeatar ill arm: percent change berween visit 3 and visil 4
Oata set ITT, Missing Values Replaced by LVCF
Curnuiative Distributicn

Figure 4: Yolometer® percent chunges hetween visit 3 und visit 4. ill arm:

It may be depicted from the figure above that there is a slight
superiority of Wobenzym, for the development between visit 3
and visit 4 with regard to the percent changes of —5% and more
(left part of the figure) with vertical distances of the two curves up
to 10 percent of the patients ( difference in proportion = 0.1),
without statistical significance With regard to the smaller percent
changes there is equality between medication and placebo. Thus
some patients have advantages by this medication treatment
between visit 3 and visit 4 regarding to the volume of the ill arm.

Skinfold thickness

On the upper ill arm starting with a baseline thickness of 7.4 mm
in the verum group and of 6.7 mm in the placebo group at visit 4
a decrease was shown down to 4 mm in the verum and down to

21

Tie FURGPEAN JOURNAL OF LYMPHOLOGY - Vol X - Nr 37-38 - 2002-2003



wie ||l uoisuaj - g ‘B4

o9 3 - L o0
zg 4 2o
¥a 4§ e e i v
s 3 S i —a E90
wa — =11
ot Al Eoi
z1 = Bz
¥ 3
QL 4 s
#i L
oz 02
T 3 cgimd ———a 1 14
s - AT 4y (54
T T

M

| =t

40A71 Ag peseday sanjeA Buissiy “L 1| 119s eleg
SUBHEIAE(E PJEPLELS pUe SUESRY
{sJoag) senjeA 2Injosqy "Uoisua |

"R [[1 2Y] Ul UOISU3] JO SAN[BA JINJOSAE Y SAO0YS § 2InF14
uolsua],

‘dnoad oqaseld ay1 wt suaied oy jo 9416 Ul pue dnoad

winaa s ut syuaned ayl Jo 049°¢] UL UDDS SBA ASBAIDIP JAUYUN) ¥
“(dnoaS oqadejd ayi ul 9497 + AQ 2SBAIOUL UBDWL B SBAIDYM
09’7 — A aseardop ueaw) dnoid winiaa oyl o) Ajoiradns
1YS1s A[Uo Pamoys ¢ JISIA PUB ¢ 1SIA Ud2amIaq 1uawdojaaap ay L.
‘dnois ogaoe|d oYy w

siuaned ayy Jo 9416 0t Aq pue dnoid g wizuagop oyl ul sjuanied
241 JO 94+9°CY AQ PaydBal S1 0407~ 1SBD] 1B JO d8ueyd juddlad v
"dnoig ogooeyd ay)

ut siuated ayl Jo 0,0°ST Aq pue dnoid o WAZUdqoAN a1 ui sjuaned
A JO 947K TS AQ PAYOEdL SI 0405~ 1SBI| 1B JO FURYD 1uadsad v
"aeds ayi jo ued 1sow

Y1 INOYBNOIYL UMOYS SI 5 WAZUIGOAY JO Alouadns puey ayl 104
"W 12.1M0] Y] JO UOLIBNIIS Ayl JO alls

-oddo ay1 1snl st puey ayi 1o} $2AINI dAlBNWND Al Jo am1d1d dY |,

WUe ||| ' ISIA Je auljaseq woy) abueyo Juaosad ‘puBy U UIS B JO ssauxalyj - £ Biy

i jo uoiedcad

14

UCNGUIST AALERWRD
4771 4g peoeiday § , Beussip " LL) 198 mEQ
+ 1'51A 12 Bueseq gy =J<R.'JP.UJ Weasad (uue ) puey wiys ja '39'—1-)‘|;|L|J_

I IS1A J2 2UI|OSBQ WOf dBUBYD 94 oL SauIno ¢ aand1 jdnoid
ogade|d ay1 10§ 9, (") — PUEB WNIdA Y 10} 9% ()'E§— B SUNBI)
Suipuodsalios ay1 isugawu o) uryl pataidiaut 2q 1ayivl pjnoys sue
-[patl ay1 $OTUEBYD JUd21ad JY) JO UOUNGHISIP PAMINS A1 01 an(

“dnoid oqooe|d ayy 1oj 9y €4°¢ |- AQ puk dnodd winada

Y1 10} %t] 67— A£G UOIIONPAL UBDLWU B PAWOYS £ puR ¢ "7 USIA

COHT-COOC = KE-28 4N = X JOf = I00GONAYT A0 TINEI0L SVALO8) ] 1]

01 pIB3al YA aUljaSEq WO SaFUBYD 1uadIad 2yl Jo s1nsal sy
“(uw o — ueipaw) wiw 7 |- sem dnoid og

-20e]d 9y1 1o} anjea Fuipuodsaliod Ayl SEaIdY A (WIW ¢ [— uBipaw)
WW §'7— JO as8aloap ugaw [eul) e pamoys dnotd winiaa ayl ¢ pue
‘¢ 7 SHSIA JOJ auljaseq wolj a5uBYyDd AL U “SUBAW Ayl 01 pirdal
yita juadoaaap 19139q B pamoys dnois wniaa oyl "sSa[ayuaaaN
"PUBY 241 JO SSAUNDIYJ POJUIYS UBIL A} O1 PILFAI

1A SODUDIDJJIP QUI[SEQ AWOS IB I3 1BYI SMOYS 2INB1] Y|

W ||t 'PUBY UO UIYS Y} JO SSauxaly - 9 Bl

Gw hop &l big (L] L fep
. e 7 L s

E

49A7 Aq paaE|day saniea Buissipy *) 1) 19s B1eQ
SLDNEINS [UEDURS PUR SLEEIY
sanjeA Sinesay pUEH (WLl UIYS Jo SS8LHIiy]

‘(0gaoe|d) wiw (¢ Jo puB (WNIAA) WU §°¢ JO SUBAW [BU YA
JHSTA [1TUN SSAUYDIYL AUl JO 2SBAIIOP amoys sdnoid 1oq (ogaoeld)
WW ¢+ JO PUEB (LUNI2A) WU €°Q JO  SSAUNIIY] AUIJISE] B Ilm
SUIRIS "9 2INB1] UL UMOUS 1B PUBY [[1 2U] JO SAN[BA 2IN[OSR Y |,

"pUBY AL JO SSAUNIIYL PIOJULYS 2Y] LUOL] P

-103[]0d S1Nsal ay} wolj ANYTS JAJIP SINSAT PAUI[INO IA0QR A .
b PUB *¢ *7 SIISIA JB 2Ul[aseq WO} 3UBYD

A1 puE sanjea 21N]0sqe Ayl Y10q 10j 193U} ‘PI¢ Ayl PUB WL JaMO|
JY1 UO SIUAWAINSEIW A1 10] POPIOI3E 21aA S1NSAL IB[IWIS 1SOW| Y
© 2U2DS [BD1IUAP!

[[B 10A0 UB $MOUS { PUB "¢ *7 SUSIA 1B dU1|aSEQ WOI] aFUBYD 94, Y |
“WHE |[! YY) JO S1nsal

ayy 01 pIegal Yilm 1ISIA [BUL} PUB JISIA UTISEG Uddm]aq $SaUNDIYY
plojuiys ayy jo juawdojaadp te(ius K12 B moys sdnolg (iog

wJe (|| ‘wae daddn uo uys ayy Jo ssauydyy - G Bi4

o L oL lep i | g

40M1 44
sl

S PUE SUBSYY

SBNEA BIMDEEY [t ug o sSaUNIIL |

:(SUOIBIADD PIEPUETS PUE SUBDLL) SaN

-[BA 2IN[OSGR DY JO 2%IN0D dul ayl saoys (¢ amdtg) aamaid ay g,
"¢ PUR T SHSIA UDANIAG UMOYS SEM 2SBIIOIP

woeald oyl sdnosf yloq 104 dnoad ogaseld ayl ul wiw ¢

(44



Starting with a bascline mcan tension of 2.0 (verum) and 1.8
{placebo) both groups show an almost similar decreasc ol ten-
sion in the ill arm until visit 4 with final means ot 0.4 (verum)
and 0.5 (placebo).

The % change from baseline at visit 4 demonstrated by means
of the cumulative distribution function shows superiority for the
WobenzymR treated patients especially at high reductions of
tension (Figure 9).

Tansion: percent change from bageline at visit 4

Dsta set ITT, Missing Valuas Replaced by LVCF
Cumulative Cistribution

propoertion of palents

Fig. 9 - Tension. percent change from baseline at visit 4. ill arm

A percent change of 100% (total improvement) is reached by
62.79% of the patients in the Wobenzym® group and by
47.62% of the patients in the placebo group.

A percent change of at least — 50% is reached by 93.02% of the
patients in the Wobenzym& group and by 88.10% of the
patients in the placebo group.

And finally the percent changes between visits 3 and 4 — this
was the time where no concomitant CDT was applied — shows
a clear superiority of the Wobenzym® treated patients (Figure

10).

Tension: percent change between visit 3 and visit 4
Data set: ITT, Missing Values Replaced by LWVCF
Cumulative Distribution

prapaction of patienis

Fig. 10 - Tension, percent change between visits 3 and 4, ill arm

As may be depicted from the above figure there is clear supe-
riority of Wobenzym& for the development between visit 3
and visit 4.

There are only patients with ecither 100% recovery from

already existing tension at visit 3 (Wobenzym®&: 43.5% of the
patients, placebo: 23.1%) or with unchanged tension
(Wobenzym®: 56.5% of the patients, placebo: 76.9%).

Thus, with regard to the tension between visits 3 and 4 a
marked proportion of patients had advantage by Wobenzym®
treatment.

CRP

CRP has been measured by means of a Nycomed¥® rapid test at
visit | (baseline) and visit 3 (day 19).

The test delivers truncated data: CRP-levels below 10 mg/l
(normal values) and CRP-levels above 300 mg/l cannot be dif-
ferentiated by numeric values.

CRP-levels between 10 mg/l and 300 mg/l arc measured as
numeric values.

In a first step the CRP results have been dichotomised as (0)
negative (for low = < 10 mg/l) and (1) positive { for high=>10
mg/l). There was no CRP level above 300 mg/l.

The following table (Table 1) shows the results of CRP as so-
called “shift tables” showing directly the development between
baseline and visit 3 within the groups.

Table I: CRP, shift tables baseline vs. visit 3, ITT

Wobenzym®

{ CRPTick3 high
CRPTickl low Total |
low 27 0 27
64.3% 0.0% 64.3%
high 5 10 135
11.9% 23.8% 35.7%
Total 32 10 42
76.2% 23.8% 100.0% |
Placebo
CRPTick3 high
CRPTickl low Total
low 31 0 31
70.5%  0.0% 70.5%
high 1 12 13
2.3% 27.3% 29.5%
Total 32 12 44
72.7% 27.3% 100.0%
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GROUPS

STRATA  STATISTICS Wobe-ITT Place-ITT
no N 28 22
Valid 27 21
Censored - -
Lvents 27 21

P =0.02&83 (Chi_= 48085, DF=1)
GROUPS

STRATA STATISTICS Wobe-1TT  Place-ITT
ves N 6 22
Valid 16 21
Censored - _
livents 16 21

P =0.9345 (Chi = 0.0067. DF=1)

GROUPS

STRATA  STATISTICS Wobe-ITT — Place-ITT

Combined N 44 44
Valid 43 42
Censored - -
[vents 43 42
P =0.0975 (Chi = 2.7456. DF=1)

Proportional Hazard/Odds Ratio and Contidence Interval
(Variance Estimate: Cox-Mantel)
Reference group: Place-ITT

Strata Statistic - 99.0% CI (LB, UB)
no 3.7994 (1.1105, 12.9993)
yes 0.9481 (0.2911, 3.0877)
Combined 1.8448 (0.7871.  4.3240)

The table above shows relevant differences between the results
within the two subgroups (patients without chemotherapy: odds
ratio 3.799 P = 0.0283: patients with chemotherapy: odds ratio
0.9481. P = 0.9345).

The combined odds ratio with adjustment for strata (1.8448)
shows more than small superiority of the enzyme preparation
(benchmark for small superiority 1.438).

For the subgroup no chemotherapy the odds ratio (3.7994) shows
medium to large superiority.

Thus the chemotherapy has prognostic value for the outcome of

the tension
Safety

Out of 88 patients no one (0.0%) was excluded from the satety
population. No serious adverse events occurred during the course
of the study.

Over all, 15 adverse events (AEs) were recorded, 7 (15.9%) for
the verum group and 8 (18.2%) for the placebo group likewise.

The 7 AEs in the verum group were all gastrointestinal complaints
of moderate intensity and rated as possibly (6 cases) or definitely
(1 case) related to the study medication. 5 (11.4%) of these
patients discontinued the study.

In the placebo group there were 2 gastrointestinal disorders. one
mild with possible relation to the study medication and one severe
which was rated as definitely related to the study medication.
Further. 3 moderate or mild cases of nausca with possible or
probable relation to the study medication and one case of mild
nycturia and dry skin cach with possible relation to the study med-
ication and finally one case of modcrate urinary infection with no
relation to the study medication. 2 (4.5%) of the patients of the
placcbo group discontinued the study due to adverse events.

All the above mentioned patients completely recovered without
sequelac.

DISCUSSION AND CONCLUSION

The golden standard in the treatment of lymphoedema is the com-
bined decongestive therapy (CDT) with manual lymphatic
drainage, compression. remedial exercises and appropriate skin
care.

In the primary criterion of efficacy. the reduction of the volume,
the study failed to demonstrate effectiveness, 1. e. there was no
substantial additional benefit regarding the volume of the arm in
the patients with Wobenzym® therapy as compared with placebo.
This stands in contradiction to empirical knowledge and the
authors experiences about enzyme treatment.

Three considerations may clarify the problem: has the CDT been
so powerful, even over a follow-up period of 6 weeks, that no
additional effect of the enzyme therapy could emerge. or, has the
follow-up period been to short to show any differences in the
groups, or, but this seems to be out of question, is there really no
effect on the lymphangiomotoricity? In tissue discased by a lym-
phoedema fibrotic changes will developed as sequel of the chron-
ic inflammatory condition, cspecially in the skin.

The skinfold thickness as a powerful parameter for the severity of
lymphoedema could not be improved by the enzyme therapy in
general and with statistical significance.

Only in the lower arm and in the hand a medium statistical sig-
nificance for the test medication could be demonstrated.

These sites arc the most aftected locations with fibrotic changes
in accordance to anatomy of the lymph vessels and the surgical
pertformances of these days (6).

The mecasurement of the volume is not the only objective criteri-
on scoring lymphoedema. The fibrotic changes as well are influ-
encing the outcome of the lymphoedema treatment.

There are no strong data available about the fibrotic measure-
ments and their influences.

Fibrosis is always the result of an inflammatory process (3.0.12)
and so far responsible for the outcome.

Skin infections in the individual case history as well as the intlu-
ence of chemotherapy are no negligible risk factors developing
lymphoedema.

For patients with these risk factors are benefits out of this treat-
ment modality expectable.

Herein, the long term preview regarding the maintenance expects
some advantages for the enzyme medication, because the softer
the tissue the better a regaining of oedema will be avoided.

On the other hand, the inflammation related criteria show more
than small superiority for the Wobenzym®& group

Reduced inflammatory tissue conditions are the basis for min-
imising fibrosis thus preventing further inflammation and intec-
tion (11).
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XXIX CONGRESS OF G.E.L.
EUROPEAN GROUP OF LYMPHOLOGY, 12-14 JUNE, 2003, MALMO, SWEDEN

Dear Colleagues and Lymphologists,
The Department of Plastic and Reconstructive Surgery will organize the XXIX G.E.L. Congress of the European Group of Lymphology under
the patronage of the Medical Faculry, Lund University and Malmdé University Hospital, Region Skdne.
The discovery and delineation of the lvmphatic system is ascribed 1o Olof Rudbeck of Sweden, who in 1632 ar the age of 22. submitted his
medical thesis "De Circulatione Sanguinis" and the following vear published the discoveries concerning the "vasa sevosa”. Therefore the
choice of Malmé. as the venue for this meeting confivms, with our grear satisfaction, the focus on our Department to the development of
Lymphology above all in the surgical field. Next 12-14 June 2003, the most renown scientists of European Lymphology will gather in Malmé o
debate and compare upon the topical subjects concerning lvmphedema, the vmphatic svstem and theiv several mulii and interdisciplinary cor-
relations. This season is the best time of the year to visit Sweden witlh its exotic light susmmer nights and pleasant climare. We are vwaiting for
You in Malmé for this special occasion, remaining ar Your complete disposal for any scientific information and for any suggestion that can
make your stay even more pleasant in our dynamic and beautiful ciry.
On hehalf of the Organizing Commitiee | salute You: "Viitkomna!”
Hakan Brorson, MD, PhD

. Congress President
Congress President: Hikan Brorson. MD. PhD (Malmo-Lund)
Honorary Presidents: Sten Jacobsson. MD, PhD (Malmé), [wona Swedborg. MD. PhD (Stockholm)
Local organizing committee: Malmd-Lund: Henry Svensson, MD. PhD (Professor and Head, Department ol Plastic and Reconstructive
Surgery), Hakan Brorson, MD, PhD, Magnus Aberg, MD, PhD. Ingrid Tengrup, MD, PhD, Karin Johansson. PT, PhD. Karin Ohlin, OT. Gaby
Olsson. PT Stockholm: Leif Perbeck, MD, PhD, Elizabeth Johansson, PT Falkoping: Artur Tenenbaum, MD

PRELIMINARY PROGRAM AND SCIENTIFIC AGENDA
Preliminary topics and subjects. Primary lymphedema. Sccondary lymphedema, Lymphatic imaging, Prevention, Phy-sical treatment,
Cancer and lymphedema, Surgery of lymphedem.
Thursday 12 June 2003: Welcome reception (Malmo Town Hall at 7 p.m.).
Friday 13 June 2003: 07.30-08.45 Registration - Jubileumsaulan, Medical Research Center (MFC. Medicinskt forskningscentrum). Entrance
59, Malmé University Hospital (Location: See map; download at top of page).
08.45-17.00 Scientific Program - 18.00-22.00 Canal tour of Malmé and Gala dinner
Saturday 14 June 2003 08.30-15.30 Scientitic Program - 15.30-17.00 General Assembly of G.E.L. (G.E.L. members)
CONGRESS SECRETARIAT: Mrs. Marika Bergman - Department of Plastic and Reconstructive Surgery - Malmé University Hospital - SE-205 02
Malmo, Sweden - Phone: <46 40 33 64 88 - Fax: =46 40 33 62 71 - Email: marika.bergmana skane.se - Congress web site at: htp://www.pla-
sticsurg.nu
Venue: The conference will take place at "Jubileumsaulan”, Medical Research Center (MFC. Medicinskt forskningscentrum). Entrance 59,
Malmg University Hospital, Malmé
IMPORTANT DAYS AND PAYMENT
Abstract: Submission of abstracts: Download (see top of page) the abstract torm with all details. Deadline 15 April 2003.
Notification of the decision by the scientific committee: 30 April 2003.
Registration: Print and send the registration by airmail, Email or fax to the Congress secretariat (see Congress secretariat) together with con-
firmation of payment.
Members of G.E.L who have paid the 2003 annual dues send a copy of this payment together with the registration. Deadline for registration -
Early registration fee before 30 April 2003 - Late registration fee after 30 April 2003 - Onsite registration is possible - No refund after 10 May
2003
Confirmation of registration: After 10 May 2003 we confirm the receipt of registration fee. Please bring the confirmation of registration to
the registration desk when you register!
Payment: Registration fees in Swedish Crowns (SEK)
Members of G.E.L.

1. Members ot G.E.L. who have paid the 2003 annual dues do not pay registration fee.
2. Members of G.E.L. who have not paid the 2003 annual dues:

1 400 SEK (paid before 30 April 2003); 1 900 SEK (paid after 30 April 2003); 2 400 SEK (on site registration) - No refund will be made after
10 May 2003
Overseas delegates: All payment should be forwarded in Swedish currency (SEK). Bank to Bank transter (overseas delegates). The total
amount (free of any bank transfer charges) to: BANK: Swedbank, SE1035 34 Stockholm, Sweden - ACCOUNT HOLDER: European Group of’
Lymphology Congress - IBAN (International Bank Account Number): SE 8280 000 821 499 746 081 5035 - SWIFT ADDRESS: SWEDSESS
Please note the following information on your payment: G.E.L. Congress. June [2-14. 2003 Your and accompanying person's name.
Admission to the Congress is allowed only if the Organizing Secretariat has received the Registration fee. Delegates who have made late pay-
ments should bring a copy of the bank transaction to the Congress. Onsite registration is possible (cash (SEK) only).
Hakan Brorson, M.D., Ph.D.
Consultant Plastic Surgeon - Department of Plastic and Reconstructive Surgery- Malmoe University Hospital - SE-205 02 Malmoe - Sweden
Muil: brorson@plasticsurg.mu - Homepage: hup:iivvewplasticsurg.nu/
Phone.: +46-40-33 10 00 work: pager 2848 - Phone: +46-451-83 838 - home - Fax: +46-40-33 62 71
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BAUERFEIND SCIENTIFIC PHLEBOLOGY AWARD OF THE IUP
Application Guidelines

Namc

Date of birth
Nationality
Specialised in
Address at work:
Private Address:

Telephone: Area code: att. Number
e-mail:
1 Introduction

The International Union of Phlebology in co-operation with Bauerfeind Phlebologie GmbH & Co. KG invites applicants
for the Bauerfeind Scientific Phlebology Award of the IUP.

An award of 20.000 Euro is available on a biannual basis.

The award will enable young scientists to put their study theory on compression therapy into a practical application. This
thereby enhances the variety of treatments available, raises the awareness on phlebology and associated conditions and offers
future prospects to patients.

Assessment will be made on the following:

2 Technical Part
2.1 Study protocol
A convincing study protocol for a scheduled project, related to compression therapy has to be submitted.
2.2 Scientific basis

The provided study protocol should be based on a minimum of three published papers within the past five years.

3 Formal Part

3.1 Curriculum vitae

The applicant should submit a full written C.V. together with any relevant achievements within his / her professional
career, enclosing copies of published papers.

3.2 Age

The applicant should not be older than 45 years.

3.3 Closing date

Please provide us with two copies of your application, written in English by 31 May 2003.

4 International Jury

The board is comprised of the following professionals:

Hugo Partsch, MD (Austria), Albert-Adrien Ramelet, MD (Switzerland), H. A. M. Neumann, MD (Netherlands),
Horst Gerlach, MD (Germany), Jorge Ulloa Dominguez, MD (Colombia), Robert A. Weiss, MD (U.S.),
Hans-Jtrgen Thomé PD (Germany)

5 The Award

The 20.000 Euro Award will be divided into two instalments:

The first 10.000 Euro will be presented at the interim Congress of the IUP in San Diego in August 2003.

The second 10.000 Euro will be presented on completion of the project, which has to be within an 18 months period.

6 Contact

Bauerfeind Phlebologie GmbH & Co. KG Tel.: +49 (0)36628/ 66-0

Mrs. Annegret Heinz Fax.:+49 (0)36628 /66-378
Weissendorfer Strafie 5 E-mail: aheinz@bauerfeind-phlebologie.de
07937 Zeulenroda

Germany
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SOFTEX
MONODSTRETCH ELASTIC
BANDAGE FOR DRESSING

GAUZE
BANDAGES

Sizes: 4-6-8-10-12 cm (width)
4 meters fong (when fully stretched)
Composition: 70% cotton,

30% polyester

PRODUCT

Permanent unidirectional elastic
bandage; stretch range 60%

+10% in length (starting from rest).
Aerated. Absolutely tolerated by the
skin.

INDICATIONS

To be used for light bandages for
dressing, for protection on contusions
and hematomas, for generic bandages
with light compression. Recommended
for direct use by patient.

FIXATION
BANDAGES

UNIVERSAL
BANDAGES

COMPRESSION
BANDAGES

ZINC-OXIDE
BANDAGES

ZINC-OXIDE
AND ITTIOLO
BANDAGES

BENDATEX XF
MONOSTRETCH
ELASTOCOMPRESSIVE BANDAGE

ADESIVE
BANDAGES

Sizes: 6-8-10-12-15-20 cm (width)
5 and 7 meters long (when fully
stretched)

Composition: 41% cotton, 37%
modal, 14% polyester, dorlastan 8%

PRODUCT

Permanent, high compression
unidirectional elastic bandage; stretch
range 180% = 10% in length (starting
from rest). Aerated.

Absolutely tolerated by the skin.

INDICATIONS

To be used for high compression
support and drainage bandages for
prophylaxis of edema and phlebostasis,
treatment of lymphatic edema,
treatment of phlebeurysma,
compression bandages after surgery,
bandaging of joints, support bandages
for dislocations, sprains, fractures and
sports injuries.

:w.;u.mn., "
FILMAR srl
Strada Leini, 22
10072 Caselle Torinese (TO) ITALIA
Tel. +39 011.996.1080 - 011.996.1525
Fax 011/991.42.71

e-mail: filmar@fileita.it
www.filmarsrl.com

TEXADUR
MONOSTRETCH

ELASTOCOMPRESSIVE BANDAGE

Sizes: 6 - 8- 10 - 12 cm (width)

5 meters long (when fully stretched)
40%

Composition: 62% cotton,

38% polyamide

PRODUCT

Permanent, very high compression
unidirectional elastic bandage; stretch
range 60% = 10% in length (starting
from rest). Aerated.

Absolutely tolerated by the skin.

INDICATIONS
To be used for compression support

bandages for prophylaxis of edema and

phlebostasis, treatment of lymphatic
edema, treatment of phlebeurysma,
support bandages for dislocations,
sprains, fractures and sports injuries.

BENDATEX BLF
MULTISTRETCH

Sizes: 8 - 10 - 12 ¢m (width)

5 and 7 meters long (when fully
stretched)

Composition: 42% cotton, 37%
medal, 11% polyamide, rubber 10%

PRODUCT

Permanent, high compression
omnidirectional elastic bandage;
stretch range 180% = 10% in length,
60% + 5% in width (starting from
rest).Highly aerated. Absclutely
tolerated by the skin.

INDICATIONS
To be used for high compression
support and drainage bandages for

prophylaxis of edema and phlebostasis,

treatment of lymphatic edema,
treatment of phlebeurysma,
compression bandages after surgery,

bandaging of joints, support bandages
for dislocations, sprains, fractures and

sports injuries. Particularly indicated
for bandaging of joints.

ELASTOCOMPRESSIVE BANDAGE

BENDATEX
MONOSTRETCH
ELASTOCOMPRESSIVE BANDAGE

Sizes: 6-8-10-12-15-20 cm (width)
5and 7 meters long (when fully
stretched)

Composition: 45% cotton, 41%
modal, 8% pelyamide, 6% dorlastan

PRODUCT

Permanent unidirectional elastic
bandage; stretch range 180%

+10% in length (starting from rest).
Highly aerated. Absolutely tolerated by
the skin.

INDICATIONS

To be used for medium-light
compression bandages for prophylaxis
of edema and phlebostasis, treatment
of lymphatic edema, treatment of
phlebeurysma, compression bandages
after surgery, bandaging of joints,
support bandages for dislocations,
sprains, fractures and sports injuries.

ZINCOSAN
NON-ELASTIC AND ELASTIC
ZINC-OXIDE BANDAGE

Zincosan non elastic
Sizes: 7,5-8 - 10 cm (width)
5-6-7-10m

Composition: 100% cotton,
Hypoallergenic

Zincosan elastic

Sizes: 7,5 - 8- 10 cm (width)
5and 10 meters long (when fully
stretched)

Composition: 67% cotton,

33% polyamide Hypoallergenic

PRODUCT
Elastic gauze bandage impregnated
with zinc-oxide paste.

INDICATIONS

Treatment of phlebothrombosis, venous
ulcers, varicose veins, eczemas, in the
therapy of sport and work traumas, after-
care of fractures and articulation surgery.
Ideal for anti-inflammatory bandaging
and to support sprains, dislocations and
bruising.

INSTRUCTIONS FOR USE

Zincosan Elastic is to be used together
with compressive or adhesive bandages.
Store at a max. temperature of 25°C.
Non-sterile. Class 1 product.
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