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SUMMARY

The “Lymphapress” - A New Pneu-
makic Devlee for the Treatment of
Lymphadama: Clinlcal Trial and Results

The “lymphapress™ is a new Inlermit-
tanl prieumatic machine which in ouwr
axperience has moare physiologfeal aff-
ectthan the gconventional machings.

In a series of 25 women with post-
masteclomy lymphedema, reduction of
edams Bebween 38 % to 70%: by using
volume and clreumlerence  measure
ments waa found in 80% of the pa-
tlents, The almost somplete absange
ol side effects as well as tha satisfac-
1ory resuits obtained regommend tha
g of this maching as an effactive de-
vice for the tragtment of iymphedema.

FUSAMMENFASSUNG

,Lfﬁ'lphapress" «— Eif nenes pneumai-
sches Gor8{ flUr dle Theraple des
Lymph&demsz

Das Gerdt Lymphapress” ist ein neuar,
preumallzch gekammerbar Appacat, wel-
char — nach unserar EMehrung —~ alnen
durchgreifendaren und physlolegische-
ran Erolg hat, als diz kenventionellen
Gerate.

In ginar Serie von 25 Frayen mit post-
magieklomierterm  Lymphidem  wurda
eine Vermindarung des Odems von zwi-
schan 36 bis 0% In Volumen- ung
Umfangmafcn testoeatellt.

Das fasl vollstindigo Fehlen wvon Me-
Benerscheinungen, wie auch die be-
triediganden  Theraplesdolge, [lassen
den Gebrauch dleses. Gerftes als eines
aweckmaiigan Instrurnentas in der Be-
handlung des Lymphéddems empfehlans-

RESUME

Le Lympha Press wn nouveau zpparalf
pRaumatigue pour le traitemard des
Lymphoedems: experlence clinique ¢
rasultalks

Le Lympha Press ot un nouvel appareil
prermaiique sagquentiel qui selon notre
expdrience, a un eMat plus physiclogl-
que que les apparsts conventionnels.
Bur 25 femmes scufirant -d'un lymphe
pedeme  aprés  mastectomie, 84 %
d'antra alles ont eu lewr nedéme réduit
de 36 4 7%, mensurations prises
aprés 'application.

L'ahsence totale da complisations ainet
que las résultals salisfaizant obtenus
ratommandgct T'utlllsation de oot ap-
pareil qul rapresente un moven efficace
de trafment des lymphesdémes,

wert erschalrian,

Introduction

Carcinoma of the breast is the mest commen cancer
among women, six parcent of whom, all owver the world,
wHl develop the disease (1). Almosi thres-guarters of
these patients underyo surgery by ane of the accepted
procedures: either radical or modified mastectomy or
simple removal of the breast, followed by radiation
treatment and/or chematharapy in a consideratile num-
ber of cases. Lymphedama of the arm occurs freguantly
a5 a complication of the surgery ltzelf or of radiation
treatment. According to the ilterature its incidence
varies between 20%-F0%: (2-7), Thiz complication
makes daily life difficult because of the funclional diz-
abifity of ke iimb; it presenls an obvlous cosmetis
problem and constitutes & convenient targat for local
infection {erysipelas} which exacerbates the byrph-
edema by the destruction of the remaining lymph ves-
sels. Another complicatlon to be mentioned although
rare, is malignancy of the skin {pseudo-kaposhi} follow-
ing lengstanding lymphedema (&)

The treatment of lymphedema has always presented a
challenging problem; in fact, to date, there has been no
treatment able to selve it radically. The conventional

conszarvative treatment such as arm littlng, diurstics,
massafges and bandaging of \he arm are of limited
effectivanass (9, 10, 113 The results of the varicus sur-
gical procduras published up to daie leave much to be
desired (12). About twenty flve yoars age, treatment of
lymphadema by pneumatic compression was introduc-
ad. Those pneumatic machines warked on the principle
of a sleeve wrappod around the swollen arm, emptying
and refiliing intermittently at refatively low pressures
(6090 mmHg). Results of the published reperts indicate
that these machings reduce anly appraximaisly 30 per
cent of e swalling {9).

Since pngumatic compression appeared to us a vary
logical treatment we were surprised by the relatively
poor results abtained. We realized that:-a) by COMpress-
ing afr into a single-comparimant sleeve, compression
I& applied equally to all the poipts and in ali directions
accerding to Pascal’s law so that only a part of the
flowing |ymph 1& directed proximally via the remaining
lymphatic pathways of the shoulder and the arm. The
result is that a good part of the great pressure entaring
the slesve is wasted thus diminishing ls effectiveness:
b} the moving pressure aycle in the zleeve is of tog hang
duration causing great discomfort to the patlent thereby
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preventing . the advantages which could ba gained by
the use of high pressurs., :

With this in mind we develop & new instrument — “The
lymphapress™ with the purpose of mpmwng reaults r::f
the prneumzatic treatiment.”

Technical Detgils

The lymphapress is construsted of a carpet adapted
ints & tight sleeve which is fitted to the 'arm and con-
tains 2 to 12 ceils according to the length of tha-arm.
I, order to avoid any gaps hetween the ‘funcilonirg
eells during their inflation we constructed them so that
they overlap ong ancther, the overlapping camprizsing
she third -of each call providing a smoath outflow. The
cells are inflated starting from the first distal cell, then
tne second, the third and so on, successively. Whan
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Figure 1;

The cycle of the tyinphapress, Mote the o\rarlapp:ng ol ma
cells. Inflation Uime 15 s8¢, exposiion 5 seq, pause & seq,
Totel cycla 26 sec.

Figure 2: i .
The lymphapress during treatment”

166

T —.A New Proumatic Device .. .

FOULA, PRGIGLOTTH | WO, WO | 415818

the whole sleeeva is filled with alr all the cells empty
themselves automatically and simubtameously. The du-
ration of the cycle including the intermission is twenty-
five seconds of which the comprassion peried |3 twenty
seconds {Figure 1} Due to the short duration of the
eycla it is possible to use much higher presaures than
usuval up to 120—180 mmHa, without causing discomfort
to the patient. The source of pressure is derived from a
compressor and. a distributor which feeds each cell
saparately, In this way successive inflation generates a
sort of milking mechanism (Figure 2).

Clinléal Asseasment

in order to assess this Instrument we Hospitalised (Da-
partment of Surgery) 25 palients who suffered from
lymphedema of the arm, 20 of whom had been treated
for many years with the conventlonal pneumatic ma-
chines. The main purposes of this trial were as foflows:

a] To agsess the reduction of Iymphedema by measur-
ing the volume and the circumferance of the arm;

b} To check the drainage of the lymph followlng the
‘treatment with the help of radlcactive albumin;

¢t To check the influence on the arteriet tree during
treatment with the help of photoelectrie plethysmo-
“graphy;

d) To assess influeice of the treatment on the muscles
by examining the ssrum enzymes: lactic dehydro-
genase, transaminase, ¢raatinin phesphokinase and
aldclase.

Materizl and Anamnesiic Data -

We examined 25 patients, among whom 17 (62%) wers
belween 40-50 years of age, 2% had undergone
radical mastectomy and 28% underwent modifled masi-
ectomy. - 14 women (56 V) were up to 5 yearz after
surgary and 11 womaen {44%} from 5 1o 20 years. In
4 women -(16%) axilla wes mégative, in 18 _posltive
{72%) and in 3 womien no results were known. All thesa
patients received radiation therapy after surgery. 18 pa-
tients experisnced recurrent erysipels on the swollen
arm,

Lymphedema appeared immediately faflowing surgery
i 11 women (44%) whereas in 14 women [(S6%:} #
appearad after the first year,

The patients chosen for our tral were hospitalized for
three days during which -they received compression
therapy,

Physical findings

® The conistency of the pedema which was found to
ke hard in 22 patients (88%); in only 3 wormen {12%)
was the consistancy found to be somewhat softar.

#® Tha circumference of the limb was measured at three
points: wrist, mid-forearm and migd-arm. Tha differences
between the swollen limb and the healthy one varied
from 3 cm to 28 ¢m, the average difference in the entira
group belng 2 cm.
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® The volume of the arm was measured by the meathog
of water displacement. The differencaes between the
afected limb and the hoalth one varied betwean 150 co
to 3100 cc within average diffsrence of 1282 cc.

® Phiebography was parformed in order to rule out
venous cocoiuslon in 15 patients.

® Ail patients underwent blood tests before and after
treatment in order to evaluate serum transaminasa,
lactic dehydregenase, aldolase and creatinine phospho-
kinase.

® Digital plethysmography was pedormed during the
traatment of 15 patients in order to asasss the influence
of the pressurs on the arterial flow of the limb.

® Two milicuries of zerum radicactive albumine was
injected Into the dorsum of both nalms of 10 patients
and the radicactivity measurad after injection, 24 hours
{ater, and two hours after the pneumatic treatment.

Treatment

During their three-day hospitalization, all the patfents
ware subjected to three compression sessions a day
of 2=3 hours each, with sieeve pressure of 100 to
150 mmHg.

Following this intengiva treatment the patlents were
kept on & maintenance gchedule of one to four sessions
per waek of two hours gach. At the end of a six-month
periad 1he reésults were studied.

Resulte

Oedema was determined by the differences in clrcum-
ference or volume between the swollen and the healthy
arm,

Reductian

of oodamg = Aeduollon of oadama affer treatment x 106

Cedama before trealmant
The following tables demonstrate the resulis gchieved
after three days of intensive treatmeni, Those rasults
remained constant after six month with the weekly
traatment.

Table 1:
Reduction of cedema a5 represented by dezrease of circum-
ference of arm ’ ’

- e of Docraase of

pedsma Mo, of Patients % of Patients
Less than 35% o 3 12#“_
=50 2] %
51-70 3 a2
Table 2:

Reduction of oedema as represantad by dacraase of valume

% of Decrease of

Gedema Mo. of Patients %o of Patients
Less than 36 K 28
36-50 T 25
51-=70 1 44
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Figure 4:

Yolume parametar

Black dots = patlents before treatment
nE = patiants after treetment

Table 1 shows favorable response to treatment accord-
Ing te¢ parameter of circumference; In 88% of tha pa-
tiens {22 women) reduction betwesn 36 10 T0% was
achleved. Flgure 3 illustrates the patient's group before
and after treatonent.

Table 2 shows the results after trestment according to
parameter of volums, in 729 of the patisnts {18 womean)
a reductton of volume of lymphedama belween 26 1o
70 was achieved. Figure 4 illustrates those results.

The mean rezults according fo thase two parametars ol
circuntarence and of volume shows & reduction of
38% jo 70%, of lymphedema in 80%s of the patients.
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Flgure 5;
Digilal plethysmography durlng trealment
The uppar curve reprasanls the risin‘g prassure of the air calls
an the arm {120 mm Hg in this case)
The lowet curve shows the ptethysmoaraphy appsaring during
the pause, This, together with one sharl 25 sec. cycle, may
explain the absence of pain during lymphapress trealmet using
refatively high pressure

o 1. B i
a ) il F
[ [ g )
Flgure §: T

Radigastive albumln clgarance of bolh arms; The upper par} of
1he ohotograph shows lymphedamalotic arm: the fowar pam,
the unaffected arm

Al GPM immedlately after injecilon of 2 mitlicuile of redio-
active albumin

B: CPM afier 24 hours

C: CPM twa hours aMer pneumatic Ireatment with tha [ympha-
press

After 24 hours there Is almost ne change in CPM in the ai-
fected {it. Mote tho rmarked reducilon after 2 hours of Lreat-
mant which correspands to the physiclogical redugtion in the
narmal Ik

The consistency which had been firm in 88% of tha
patisnts remained so in anly 8% after treatment.

Phiebography perfarmed in 15 patients showed them to
bs normal.

Serum anzymes: there was no elevation in ansaminase
and tn |actic dehydroganase. Creatinine phosphokinase
values showed a 100%. increase in 68 % of the patlents
immediatsly following treatment.

In 88% of the patients aldolaze was found increased
by over 100% after treatment. This increase may be
due to the relative hypoxy and also o the direct press-
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uré on tha muscle, with the resultant release of enzymes
into 1he b!ond stream,

Three daya aftar treatment the c:uunt of e[evated serum
enzymas returned to normal in all the patiants. .

E}rgrtaf plethyemography. was used in order to asgess
arterial circulation to the limb during the treatment
{Figure ). The short duration of the cycle may explain
the fact that the patient had no discomfert during the
treatment. This may ba-explalned by the free flow of
the arterial blood during the intermisslon phase which
relievas the pain associated with the relative Ischemia
of the limb during the inllation phase,

Figure 7
a) Post-masteciomy lymphedema 16 years . after radlcal mast-
eclomy

b + ¢} The arm and the hand afler six hours of trealment
[one day)
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The radivactive afbumin clearance showed that the
mitking effect of tha “lymphapress” sn the affectsd
limk {during treatmemt) produces almost the same
quantity of Iymphatic dralnage as In the healthy limb
{Figure 6).

Figures 7 a, b, ¢ show post mastectomy lymphedema
before (Figure 7a) and after treatment (Figures 7b
and c) with the lymphapress.

Slde sffacts

Six patients complained of pain in the arm shortly after
the treatment was started; In four patients the pain
subslded spontanssusly without changing the pressure
ot the sleeve. A reduction of the pressure by 20 mimHg
relioved the pain felt by the remaining twé patients.
Three patients complained of a sensation of heat all
aver the body aithough this was not accompaniad bwy
any rise In the body temperature. The sensation suk-
sided spontaneously after a short peried of time. Mark-
ad polyuria was noted In all the patlents during the first
three days of the treatment,
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