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Summary 

A new apparatu , called Hadomer has been developed 
for U1e trea tment of peripheral lymphedema and venous 
disorder. It has cuffs with 5 rooms, through which the 
air pressure moves from periphery to proximal point, 
just like surging waves. The peripheral stagnant lymph 
and venous blood are displaced toward the heart by 
this pneumatic massage. 

Hadom er has been applied to more than 400 patien ts 
with the edematous limbs, with satisfac tory results, such 
as decrease of swelling, pain and indura lion. These cli
nical results have been also confmned by electrical ad
mittance plethysmography which is useful to measure 
noninvasively the edematous volume and the blood flow. 

The admittance of the edematous limbs is high and af
ter massaging with Hadomer it approaches normal ran
ge. The blood flow in the diseased limbs is less than the 
healthy one and it is observed be tter after pneumatical
ly massaging. 

A new apparatus, called "Hadomer" has been 
devised for the treatment of peripheral lymphe
dema and venous disorder. This device has 
been accomplished through our studies (1) on 
the lymphatic circulation for the last five 
years. Hadomer has cuffs with five rooms, 
through which the air pressure moves from 
periphery to proximal point , just like surging 
waves (Fig. 1). The peripheral stagnant lymph 
and venous blood are displaced toward the 
heart by this pneumatic massage. 

The edematous volume and blood flow have 
been measured by electrical admittance 
plethysmography in order to evaluate the 
undulatory massage for the edematous limb . 

Material and Method 

Hadomer has been applied to more than 360 
patients with postomastectomy edema of the 
arms and 80 patients with edema of the lower 

limbs. The clinical results such as decrease of 
swelling, pain and induration have been satis
factory. Thirty two of these patients have been 
at random selected for this investigation. 

In Fig. 2 the principle of electrical admittance 
plethysmography is illustrated. The admittance 
is a unit representing the conductivity of 
alternating electric current, therefore the 
admittance figure is proportional to the reten
tion of the fluid in the tissue. The admittance 
change is measured by the tetrapolar technique 
(2) and specific electrical conductivity (3) is 
calculated by assuming the limb as an uniform 
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rig. 1 Principle of undulatory massage. When air 
is supplied to the cuff the outside of which is rein
forced, the cylindrical cuff tries to swell inside. 
Making use of this force swe lling into inside, the 
treatment is made by massaging the diseased part, 
as shown in the above illustration 
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cylindrical volume conductor. The arterial 
inflow to the segment of the arm can be 
calculated from the initial slope of the corres
ponding volume variation with time. The 
blood volume change following venous occlu
sion (6V; ml) is calculated from the admittance 
change (6Y; mho) by the following equation (3) ; 

e:,y = PbL2 6Y (1) 

where Pb is the blood resistivity (S1 em) and 
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L is the length of the segment (em). The blood 
flow can be obtained from the initial slope 
([ dY /dt Dt=Q ; mho/s) of the admittance change 
(3). 

Results 

The conductivity of the edematous arm is 
high and after massage by Hadomer, it 
approaches to the normal range (Fig. 3). 
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Fig. 4 Foream1 blood 
flow of the patients 
with postmastectomy 
edema of the arm ; ede
matous and healthy 
arm (left side) before 
and after mas age 
with Hadomer (right 
side) 

E 
0 
<;2 
c 
~ 
E 

;: 
0 
u:: 

E-o 
~o 
roo 
a>-ooo 
lL 

6 

5 

4 

3 

2 

1 . 

0 
Edema 

The blood flow in the diseased arm is less 
than the healthy arm and it is observed 
better after undulatory massage (Fig. 4). 

Conclusion 

The undulatory massage has been proved 
to be effective in decreasing the stagnant 
lymph and also in improving the blood 
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flow in the edematous arm using electrical 
admittance plethysmography. 
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