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E£f ect of Pulsed Electromagnetic Energy (Dia pulse) 
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J.E. FENN, M,D., C.R.C.S.[C], F.A.C.O.G.,°' Toronto 

ALTHOUGH the therapeutic value to be de
rived from the use of pulsed high-frequency 

electromagnetic energy in medicine is not gen
erally accepted,1 B it would appear that it is of 
possible value in certain circumstances6-8 and 
that its potential has not been investigated ade
quately,4-5 

Experiments were undertaken to discover 
whether such ,energy could have any effect 
upon hematoma,s as observed under controlled 
laboratory conditions. 

MATERIAL AND METHODS 

The electromagnetic field was produced by a 
short radio-wave generatort containing a circu
lar coil 6.2 cm. in diameter and operating on an 
assigned frequency of 27.12 megahertz. 'The 
energy waves, lasting 65 microseconds, were 
pulsed at a frequency of 80 to 600 per second, 
thus producing an average power output of 1.52 
to 38 watts ( peak power 251 to 975 watts). 

Sixty New Zealand white male rabbits,t 
weighing from 1500 to 2000 g., were housed in 
individual cages under a controlled environ
ment which contained an insecticide and bac
teriocide:j: and were given water and food§ 
ad lib. 

Twenty-four hours after shaving the ears, a 
hematoma was produced by injection of 0.2 c.c. 
(.30 animals) or 0.5 c.c. (30 animals) of each 
animal's blood into the left ear at a point 5 
mm. proximal to the arterial arch, 15 mm. from 
the anterior edge and 30 mm. from the tip of 
the ear. The two groups were divided again for 
control ( 15) and treatment -fl5). For the con
trol group a sham or "dead" unit was used. 

In order to confine the animal for photography 
and treatment, a holding box was devised that 
allowed the energy source to be applied directly 
to the ear which was lightly taped to the ani
mal's back ( Fig. 1 ) . 

The treated animals were exposed to the "live" 
unit twice daily for 30 minutes at a setting of 
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Fig. 1.-Method of treatment using the Diapulse unit. 

400 pulses per second and a penetration setting 
of "4". 

Photographs of the hernatoma were taken 
daily before treatment, using the Polaroid CU 5 
camera ( Fig. 2). The ear was taped to a ground 
glass screen behind which was a synchronized 
flash. ( The camera settings were: F22: 1/60 
second; ear to flash 15.2 cm.; ear to camera 7.5 
cm. Polaroid colour film 108 was used with an 
AS rating of 75.) 

The ear with the hematorna was amputated 
on the ninth day of treatment from 10 animals 
in each group. The tissue was fixed in Bouin's 
solution until prepared for staining with hema
toxylin and eosin for histological examination 

Fig. 2.-Method of photography using the Polaroid 
CU 5 camera. 



2 FENN: DrAPULSE AND HEMATOMAS 

} ... 

, ' ,, 

f 

TREATED UNTREATED 

Fig. 3.-Representative Polaroid photographs showing the resolution of hematomas in 
both the treated (left) and the control groups (rig-ht) over an eight-day period. 
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which located the hematoma between the der
mis and the cartilage. 

I 
REsULTS r 

The Polaroid photographs ( Fig. 3) were ex
amined for: 

( 1) The area of the hematoma ais measured 
by a planimeter in square millimetres ( Table 
I). 

TABLE 1.-PLANIMETER READINGS 

THE SuM IN mm.2 OF THE AREAS OF THE HEMATOMAS IN 
ALL SPECIMENS 

Day (after injection, 
before treatment) 

0 ......................... . 
2 ......................... . 
5 ......................... . 
8 ......................... . 

Control 

2902 mm. 2 

1843 
1101 

&70 

Treated 

2972 mm. 2 

1844 
718 
281 

( 2) The longitudinal axis of the hematoma in 
millimetres. 

(3) The colour changes occurring during the 
resolution of the hematomas. The changes in 
the density of red, blue, green, yellow, white 
and neutral were measured in reflected light at 
the darkest point of the photograph by the 
Densichron ( Fig. 4), which is an instrument 
used for measuring the intensity of reflected 
light. 
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Fig. 4.-Illustration showing the results of the Densi
chron measurements in all six colours: red, blue, green, 
yellow, white and neutral. 
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The differences between the means of the 
control and treated groups as far as planimeter 
measurements, length and Densichron readings 
are concerned were significant at the 1 % level 
by the "t" ( Table II) and Chi-square tests. 

TABLE IL-RESULTS OF "t" TESTS 

Days 
(after treatment) 

0 ............... . 
2 ............... . 
4 ............... . 
6 ............... . 
7 and 9 .......... . 

Planimeter 

0.273 
0.611 
0.884 
3.907** 
3.448** 

*5% level of significance. 
**Significant at I%-

DISCUSSION 

Length 

0.625 
1.879 
0.862 
3. 770** 
3.851** 

Densichron 
(neutral 
colour) 

0.207 
0.194 
1.087 
2.206* 
3.249*" 

Comparison of the data from the two groups 
of animals used in this experiment indicates 
that when hematomas are· ·treatf<l .by pulsed 
high-frequency electromagnetic energy as deliv
ered by the Diapulse generator, resolution is ac
celerated. This acceleration becomes statistically 
significant on the soo:h day ( Table II) and can 
be noted not only in reduction of the area of 
involvement but also by the more rapid removal 
of pigments as indicated by the colour changes 
measured by the Densichron. 

No attempt has been made to investigate the 
mechanism by which this form of energy in
fluences the rate of resolution of hematomas.9 

This should be the subject of further laboratory 
investigations because of the ·potential clinical 
value of this form of energy in acute injuries. 

CONCLUSIONS 

These experiments demonstrate that Diapulse 
therapy significantly accelerates the reabsorption 
of experimental hematomas in the rabbit ear. 

Experimental hematomas produced in 
Summary rabbits' ears were treated with pulsed 

high-frequency electromagnetic energy as delivered 
by the Diapulse generator. Resolution of the hema
tomas was found to be accelerated in . the treated 
group as compared with resolution in controls. The 
acceleration became statistically significant on the 
sixth day. 

Resume Des hematomes experimentaux occa-
sionnes sur des oreilles de lapins ont 

ete traites au moyen de l'energie electromagnetique 
pulsatile a haute frequence produite par le genera
teur Diapulse. La resolution des hematomes a ete 
acceleree par ce procede dans le groupe traite par 
rapport a la resolution cohstatee chez les temoins 
non traites. L'-acceleration de la resolution est par
ticulierement nette, du point de vue statistique, des 
le sixieme jour. 
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