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The use of iontophoresis for the treatment of phys
ical and medical conditions has been recognized as 
early as the 1800s.1 Recently, however, the clinical 
use of iontophoresis has been infrequent.1 The tech
nique of ionic transfer for the treatment of patients 
with ischemic skin ulcers has been reported by Kahn,1 

Shriber,2 Harris,3 and Kovacs.4 I was unable to find 
any reports of clinical studies that documented the 
effectiveness of this treatment technique. This case 
report describes the use of zinc iontophoresis in the 
treatment of two ischemic skin ulcers. 

PATIENT DATA 

The patient was a 71-year-old man with bilateral 
below-knee amputations secondary to diabetes mel-
litus and peripheral vascular disease. At the physical 
examination (eight months after the amputations), 
ulcerations were present over both tibial crests, mea
suring 7.3 by 1.9 cm (2.9 x 0.7 in) on the left leg and 
3.6 by 1.8 cm (1.4 x 0.7 in) on the right leg. The 
surface areas of these wounds were 15.6 and 7.74 cm2 

respectively. These measurements were calculated by 
multiplying the two dimensions for each wound. The 
patient demonstrated good muscle strength in all 
major muscle groups; he was considered a candidate 
for prosthetic fitting and use except for the presence 
of his skin ulcers. The objectives in treating this 
patient were to keep the wounds clean and free from 
infection while at the same time to promote healing. 
Zinc ion transfer was chosen to accomplish these 
objectives. 

Before each treatment, the patient's ulcers were 
treated with Betadyne®* added to a whirlpool in 
order to cleanse the wounds and promote local blood 
circulation. The improved circulation would theoret
ically facilitate the migration of zinc ions to the 

ulcerated areas. A small amount of a 0.1 M solution 
of zinc oxide was massaged into the area of the skin 
that would underlie the active electrode, and two tap-
water-soaked gauze pads were placed over the area 
covered by the ointment. The 6- by 6-cm (2.4 x 2.4 
in) active electrode was situated just proximal to the 
patient's ulcers. The dispersive electrode, 8 by 8 cm 
(3.1 x 3.1 in), was placed on the distal, posterior 
aspect of the leg being treated. Again, two moistened 
gauze pads were placed between the electrode and 
the patient's skin. Each electrode was constructed of 
aluminum that was sufficiently pliable to conform to 
the patient's skin. Each electrode was held in place 
by rubber bandages. The active electrode was con
nected by a lead to the positive pole of a low-volt 
generator, and the dispersive electrode was connected 
to the negative pole. Each of the patient's ulcers 
received two 15-minute treatments a day, six days a 
week. The intensity of the direct current for each 
treatment session was between 4 and 5 mA.2,3 The 
ulcers were treated for a total of 20 days. At the end 
of this time, the ulcers measured 0.5 by 0.4 cm (0.2 x 
0.16 in) on the left leg and 0.2 by 0.2 cm (.08 x .08 in) 
on the right leg. The surface area was again calculated 
for each wound: the left ulcer was 0.2 cm2 and the 
right ulcer was 0.04 cm2. Compared with the before-
treatment measurements, this amounted to a 98.7 
percent closure on the left and a 99.5 percent closure 
on the right. 

DISCUSSION 

Zinc has been reported to be necessary for the 
active growth and repair of tissue.5,6 Some investiga
tors have thought that zinc promoted the synthesis of 
protein and nucleic acid at the wound site by incor
porating itself into certain enzyme systems.6 The zinc 
ion, when introduced into body tissues by iontopho
resis, has been documented to have an antibacterial 
effect.3, 4 It has also been reported that the effects of 
the zinc ion after introduction into the body by 
iontophoresis are long-lasting, because it forms a 
relatively insoluble precipitate on the granulating tis
sue.3 
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Because no studies were found that reported the 
effectiveness of the use of zinc ion transfer in the 
treatment of patients with ischemic skin ulcers, the 
clinical results demonstrated by this patient's response 
to iontophoresis cannot be compared with previous 
reports. Apparently, however, the introduction of the 
zinc ions into this patient's ulcerated areas by means 
of iontophoresis accelerated the healing of the 
wounds. 

The results of this report are certainly not conclu
sive. Further study on a series of patients with is
chemic ulcers is needed to establish the value of zinc 
iontophoresis as a treatment technique for this con
dition. 
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