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A New Approach to Treatment: 
Preliminary Clinical Report -

M. Reby, and M. Hasan,

Diabetes, especially in patients past the fifth 
decade of life, is not uncommonly complicated 
by occlusive vascular disease, peripheral neurop
athy, and infection of the lower extremity. The 
diabetic foot complicated with an impaired blood 
supply may also display such symptoms as thinn
ing of skin, atrophy of muscles, loss of sub
cutaneous fat, ischemic neuropathy, and osteo
porosis. Advanced peripheral vasculai disease is 
accompanied by severe rest pain during bed time, 
interfering with sleep. This occurs with or with
out ulceration or gangrene. Paresthesias in the 
form of numbness, tingling, cold, and burning are 
often present. Local treatment of an ulcerated 
lesion is beset by the problem of extreme sensitiv
ity of the area to contact with topical applications. 
The keynote in therapy, therefore, is gentleness.

A method of treatment that fulfills this require
ment came to our attention recently. This involves 
the use of an apparatus which emits short wave,
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interrupted pulses at high energy levels. This ap
paratus has been described in a number of publi
cations. 1-4 For the purpose of this brief report, it 
is useful to note that the energy pulses are 
emitted in extremely short bursts, of no more 
than 65 microseconds (0.000,065 seconds) each. 
The rest period between energy pulses is at least 
25 times this duration, even at maximum setting. 
In consequence, there is no perceptible heating of 
the tissues. The modality used is trade-named 
"Diapulse”. ®* Through a drum-shaped treatment 
head (9.5 inches diameter x 7 inches deep) which 
is attached to the main cabinet (18 x 18 x 41 
inches) by an adjusting arm, waves of high fre
quency and instantaneous high intensity are 
transmitted in short bursts or pulses.

The output of a 6700-kilocycle, crystal-con
trolled oscillator is amplified and the frequency 
doubled twice. This output, at a fixed frequency 
of 27.12 megacycles, on standard 110-volt AC 
current, is applied to the grids of push-pull 
power amplifiers. Plate voltage of the power 
amplifiers is controlled by switching tubes on a 
pulse network which permits delivery of the 
energy in bursts of high intensity. Each pulse of 
energy has a duration of no more than 65 micro
seconds and at maximum setting, the power is 
never delivered for more than 3.9 per cent of 
the time. This means the interval of rest between 
bursts is at least 25 times longer than the bursts 
themselves.

In tests on volunteer subjects at the University 
of Pennsylvania, Erdman found that rectal tem
peratures remained constant within 0.1 degree 
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thermia. The patients in this series showed clini
cal manifestations of impaired circulation. Accord
ingly, we undertook the treatment of a series of 
patients suffering from diabetic ulcer with the 
aid of Diapulse.

The patients in this study presented themselves 
for treatment at the clinic of the M. J. Lewi Col
lege of Podiatry in New York City.** All the 
patients chosen for the study suffered from diabet
ic ulcers of the foot or ankle, with classic mani
festations of pain, suppuration, and tenderness. 
In this preliminary report, the following are typi
cal of patients treated at the M. J. Lewi College 
of Podiatry.

The technique of application of Diapulse for 
the diabetic foot ulcers treated was as follows: 
The patient sits beside or lies under the treatment 
head. In all cases presented, stimulation of a sensi
tive or particularly delicate physiological mecha
nism is involved. Therefore, the pulse frequency 
was set at less than maximum, usually at 300 or 
400 pulses per second. The pulse rate was in
creased as the lesions became less sensitive. Each 
patient received 10 minutes of continuous exposure 
over the diabetic ulcer. Past clinical experience for 
other lesions of the body revealed that maximum 
effect was achieved with this interval and that 
little was gained by longer treatment. During the 
acute phase of pathological distress, when the 
pain was intense, the patients received daily treat
ment. When the acute symptoms had subsided, 3 
treatments a week were administered.

Successful use of pulsed high frequency therapy 
has proved beneficial in various infections, in
flammatory conditions, allergic disorders, and 
other conditions. MA® Of special interest has 
been the observation that this method has been 
successful in the treatment of decubitus ulcers. 5

While we were familiar with findings relative 
to the effects of microwave diathermy on peri
pheral circulation, 7>8>° it was considered desirable 
to confirm and extend the observations of Erd
man 4 which demonstrated such a method without 
the induction of hyperthermia.

In a controlled study at this institution,* details 
of which will be published at a later date, 10 
patients with peripheral vascular embarrassment 
of the lower extremities were exposed to Diapulse 
therapy. It was then demonstrated by foot tem
perature recordings and oscillometric readings that 
circulatory improvement could be achieved with
out incurring the disadvantages of systemic hyper- 
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Centigrade, even under maximum power setting 
of this machine for as long as 40 minutes. 4 Ex
tensive clinical practice, covering tens of thou
sands of cases, has disclosed no contraindications 
of any kind.

The transmitting head sends forth a field of 
energy which would roughly resemble a cylinder 
6 inches in diameter. The depth of its penetration 
into the patient is based on 
regulates power output.

Another variable is the pulsing frequency. Six 
settings give a choice of 80, 160, 300, 400, 500 
or 600 pulses per second.

Application to Foot Ulcers

Case Reports
A male patient, age 70, presented himself with 

a draining diabetic ulcer and small sinus at the 
distal end of the fourth toe on the left foot. He 
complained of pain on walking, weight bearing 
and at rest. The pain had become progressively 
worse in 3 weeks. His history showed that he 
had been previously treated with debridement, 
wet dressings, oral analgesics, and antibiotics. 
Early treatment with Diapulse was instituted and 
on the second day of treatment, the extremity 
proved less sensitive to touch and the drainage 
had decreased. After 9 treatments the area of 
ulceration and sinus formation was completely 
closed. The patient was re-examined 11 days after 
the final treatment. There was no tenderness or 
pain and the tissues appeared healthy. No supple
mentary medication was given during the period 
of Diapulse therapy.

A male patient, age 51, was admitted with a 
complaint of venous stasis ulcer located at the 
site of the internal malleolus of the left ankle. 
He was first treated at the clinic with antibiotics 
and wet dressings. The lesion resolved somewhat, 
but it reopened in one month with a severe in
fection. Diapulse treatments, without any supple
mentation, were started on a daily basis. Sensiti
vity and discomfort declined within 3 days. With
in 6 days the ulcer was reduced in size, with 
healthy granulations proceeding well. In 2 weeks, 
the area of involvement had diminished to a 
minute lesion. Treatment was stopped after 3 
weeks with only a small scab remaining surround
ed by healthy tissues.

A 65 year old female complained of small 
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— experience and empiricism afford acceptable 
rationale. Electric phenomena in organ and tissue 
functions are recognized in the electrocardiogram 
and electroencephalogram. It is well established, 
if not universally appreciated, that electric poten
tials along cell membranes and in the processes 
of metabolic exchange within the cell, play im
portant roles in maintaining the functions and 
integrity of all living tissues and organisms.

With regard to high frequency, high energy 
pulsed radio waves, it has been shown that a 
number of important responses can be elicited. 
Erdman4 has demonstrated that application of 
pulsed high frequency current applied over the 
epigastrium stimulated the peripheral circulation 
1.75 fold. An increase of 2 degrees Centigrade 
was obtained in the foot region, with a rise of 
only 0.1 degree in the rectal temperature and no 
change in the pulse rate. Nadasdi, 3 in a con
trolled laboratory study, showed that this treat
ment inhibits the inflammatory reaction of tissues 
to formalin and to dextran. Other investigators 
have reported studies indicating that this treat
ment stimulates the reticuloendothelial system11 
and appears capable of enhancing the activity of 
human gamma globulin.12 This action on essential 
components of the human defense mechanism ex
plains why it has been found so important to 
irradiate the areas of the liver and adrenal glands, 
as well as those in which lesions are present.

It is of interest that in a 10-minute exposure to 
pulsed radiation therapy, the total actual time 
during which pulses are emitted amounts to 
merely a few seconds. It appears that a prolonged 
individual exposure, while safe, adds little or 
nothing to the effectiveness of the treatment.

Summary and Conclusions
Pulsed high frequency therapy was used in the 

treatment of diabetic ulcer. Results were excellent 
in 2, fair in one and uncertain in the fourth case.

The treatment does not produce a thermal ef
fect, nor did any adverse side effects occur. Pulsed 
high frequency therapy does have a favorable in
fluence on the peripheral circulation. In the 2 
acute cases, there was a rapid response of the in
fected, eroded, inflamed, and tender areas. No 
adjunctive therapy was used in these patients.

The judicious use of pulsed therapy in diabetic 
ulcer, together with supportive medication or 
topical applications as required, appears to offer 
great promise in the management of this disorder. 
These preliminary results are made available to

draining sinuses in her right foot with bleeding 
and purulence. There had been spontaneous ex
acerbations and remissions of these lesions for 
about 2 years. One lesion extended from the dor
sal surface of the fourth toe to the plantar surface 
beneath. Debridement, application of proteolytic 
enzyme ointment, and both oral and topical anti
biotics had been used for this and the other 
lesions.

Daily Diapulse treatments were initiated. 
Gradual closing of first the dorsal sinus and then 
the plantar sinus was observed. One week later 
several small sinuses appeared on the heel with 
a purulent-sanguinous discharge. A culture of the 
exudate demonstrated both Pseudomonas and 
Streptococcus strains. Bacitracin-neomycin-poly- 
mixin ointment was instituted as supplemental 
therapy. The application of the antibiotic oint
ment was discontinued and Diapulse itself was 
utilized daily for an additional 3 weeks. Progres
sive improvement, with minor recrudescences of 
the lesions, continued. The plantar sinus showed 
little or no drainage, the dorsal and heel sinuses 
remained slightly opened, but marked improve
ment was evident, especially with respect to local 
erythema and pain.

A female patient, age 60, presented a diabetic 
ulceration on the fifth toe of her right foot. There 
were signs of pain, edema, and infection com
plicated by severe peripheral vascular disease. 
Three months of treatment by debridement and 
topical and oral antibiotics had yielded little bene
fit. Daily Diapulse treatments were started. A total 
of 18 treatments were given, occasionally supple
mented by debridement, soaks, and antibiotics. 
Apart from some reduction in pain, improvement 
was not marked. One feature noted by the patient 
was an increased feeling of warmth in the ex
tremity that heretofore had always felt cold. In 
this case the peripheral circulation had been bene
fited, but the period of treatment with Diapulse 
was too short, considering the chronic nature of 
this condition.

In summary, excellent results were observed in 
the acute cases, while in the chronic cases, treat
ment yielded fair results in one and minimal 
benefit in the other. In no instance was there 
any adverse reaction to the Diapulse treatments.

Discussion
The introduction of a new therapeutic modality 

naturally raises questions regarding its mode of 
action. In the case ofchemjcal agents — antibiot
ics, anticholinergics, and even psychoactive agents
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stimulate further studies of the procedure. We 
have found no known contraindications to its use.
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