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INTRODUCTION

Cutaneous leishmaniasis (CL) is considered as an 
endemic disease causing a major health problem in Iraqi 
population and the causative organism is Leishmania 
Tropica [1]. The disease could be very disfiguring, 
especially involving cosmetically important areas like 
the face including the nose, lips and around the eyes [1].

Cutaneous leishmaniasis is a self limiting disease 
however, it may take several months –years in order 
to achieve spontaneous resolution and this has a great 
psychological and cosmetic impact on patients [2]. 
Hence treatment is mandatory in most cases to 
shorten the duration of the disease and to minimize 
complications like scarring [1], so the type of therapy 

could be topical or systemic which is indicated in 
multiple-numerous lesions, a child that couldn’t be 
treated locally, cases that failed to respond to topical 
therapy and immune compromised patients [3].

There are many varieties of systemic therapies; 
its response might vary according to the country 
of the disease, serotypes of the parasite and its 
virulence and the patients immunity [4]. Of these 
systemic treatments are: sodium stibogluconate [1], 
zinc sulphate [1], azithromycin [5], dapsone [6], 
chloroquine [7] and many others. While the indication 
for topical therapy is single or few lesions in non-
critical areas [3]. Many topical therapies are used 
such as, intralesional sodium stibogluconate [8], 
intralesional zinc sulphate [8], intralesional hypertonic 
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ABSTRACT

Introduction: Cutaneous leishmaniasis(CL) is an endemic disease with variable therapeutic agents. Microwave radiation 
has been used in many medical disciplines as therapeutic and diagnostic tools. Objective: To evaluate the efficacy of 
microwave radiofrequency in the treatment of cutaneous leishmaniasis. Patients and methods: This is a case, controlled, 
therapeutic, clinical trial. Thirty five patients completed the study, 18 (51.43%) females and 17 (48.57%) males, with 
female to male ratio 1.1:1, their ages ranged from 6–60 (26.98±15.22) years and the duration of lesions ranged between 
1–6 (2.17±1.44) months. The size of lesions ranged from 1-6.5 (2.87±1.60) cm. Eleven (31.43%) patients had single 
lesion and 24 (68.57%) patients had multiple lesions. Classical cases of CL were studied and diagnosis was confirmed 
by histopathological examination. Lesions had been divided in 2 groups, Group A: lesions were exposed to a microwave 
radiation once every two weeks for a maximum of 8 weeks, while Group B lesions, received no treatment and left as 
a control group. Patients were seen every 2 weeks for 8 weeks to reassess the therapeutic effect and to record any side 
effects. Follow up after cure was carried out for 2-6 months to watch any sign of relapse. Results: The total number 
of lesions were 99;52 (52.53%) ulcerated lesions and 47 (47.47%) dry lesions. In Group A, 64 (85.33%) lesions out of 
75 showed clinical cure with 1-4 (2.77±0.91) sessions while in Group B, 5 (20.83%) lesions out of 24 lesions showed 
slight healing during the treatment period. No side effects appear in all patients. Conclusion: Microwave thermotherapy 
is highly effective, new therapy for cutaneous leishmaniasis with no harmful side effects.

Key words: Cutaneous leishmaniasis; Thermotherapy; Microwave



www.odermatol.com

© Our Dermatol Online 2.2015 126

chloride solution [9], intralesional metronidazole [10], 
electrotherapy [11], cryotherapy [12], photodynamic 
therapy [13] and heat therapy using infrared [14], 
laser [15] and radiofrequency [16].

The response to therapy whether systemic or topical 
needs at least one month, as when the parasites are 
killed we need weeks to have resolution of inflammatory 
tissues [17]. Microwave radiation is a band of 
electromagnetic radiation between infrared and short 
wave with a wavelength ranging from as long as one 
meter to as short as one millimetre and frequencies 
between 300 MHZ & 300 GHZ. Microwave radiation 
agitate water molecules in the surrounding tissue, 
producing friction and heat, thus inducing cellular 
death via coagulation necrosis, so this makes it an 
effective method of tissue heating [18]. It has been 
used in treatment of many medical conditions especially 
rheumatic disease [19].

As the aim of many topical therapies is to raise the 
temperature of lesions to a certain degree in order to kill 
the parasite, like heat therapy using infrared, accordingly 
we planned to use microwave thermotherapy in 
treatment of cutaneous leishmaniasis.

PATIENTS AND METHODS

This is a case controlled therapeutic study that was 
carried out in the Department of Dermatology and 
Venereology-Baghdad Teaching Hospital, Baghdad, 
Iraq, during December 2011 - March 2012. Thirty eight 
patients with cutaneous leishmaniasis were enrolled 
in this study. Three patients with 6 lesions were lost 
for unknown reason and regarded as defaulted cases. 
A history was taken from each patient regarding the 
followings: age, gender, address, number of lesions and 
their duration, history of previous therapy, also family 
history, pregnancy and lactation and history of fracture 
with internal fixation. Close physical examination was 
performed including site, size, induration, type of the 
lesion and regional lymph nodes.

Patients with the following criteria were 
excluded from this study

Those who received any anti–leishmanial treatment 
for one month and less, chronic diseases like diabetes 
mellitus, peripheral neuropathy, lesions close to eyes 
and testes, patients with pacemaker or implantable 
metals in the treated area, patients with sporotrichoid 
lesions and pregnancy and lactation.

Ethical approval was given by the Scientific Committee 
of the Scientific Council of Dermatology and 
Venereology, Iraqi Board for Medical Specializations. 
After full explanation to each patient about the 
nature of therapy and the number of courses given 
to each patient, formal consent was taken from each 
patient. The diagnosis was clinical and confirmed 
by histopathological examination. In patients; with 
multiple lesions, one lesion was left untreated as a 
control, especially in hidden areas. While patients 
with single lesions, control lesion in other cases was 
considered as a control for these patients.

This is the first study using microwaves, hence we 
designed a special approach to define the tissue 
temperature induced by a microwave diathermy device 
(Elettronica, Pagani, RX 250 and Frequency 2450 MHZ, 
Italy) according to three variables which are the intensity, 
time of exposure and the distance from the device to the 
lesion. So we have used a two steps method: using two 
different media, chicken meat and water, exposed to 
microwave radiation in different intensities, measuring 
the temperature by a chemical thermometer. Accordingly 
we found that 100 watt intensity, 1 cm distance and 
2-4 minutes the time of exposure raise the temperature 
to around 42Co in water and 44 C° in chicken meat.

Assessment

The degree of erythema was assessed by the change 
in intensity of the color and the size of the lesion. 
Induration of the lesion was determined by taking 
the diameter of regular lesions, while in irregular one, 
multiple diameters were measured using a tape measure 
and the mean was calculated. The response to therapy 
was graded according to Sharquie’s scale [2]:
•	 Slight: decrease in erythema and indurations of the 

lesion,
•	 Mild: reduction in the size of the lesion 30%,
•	 Moderate: reduction in the size of the lesion of 

30‑60 %,
•	 Marked: reduction in the size of the lesion >60%,
•	 Total clearance of the lesion

Both marked improvement and total clearance were 
considered as a cure [2].

Lesions had been divided into two groups:
Group A: Lesions were exposed to microwave radiation. 
Re-adjustment of time of exposure was determined 
according to the pain threshold (Sharquie’s method) 
exposure is continued until the patient no more 
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tolerate the pain of heating and then suddenly the 
pain vanish, this is called the critical point, when we 
stop the exposure to microwave, this ranged between 
2-4 minutes. The number of sessions was determined 
by the response to therapy and were given every 2 weeks 
for a maximum of 8 weeks.
Group B: Lesions in this group received no treatment 
and left as control group.

Follow-up

Patients in two groups were seen every 2 weeks for 
8 weeks and on each visit the scoring was re-assessed 
to estimate the degree of the response and record any 
local and systemic side effects. Photos were taken in 
a standardized way according to place, light exposure 
and distance by using SONY® Cyber shot camera 
super steady shot+ iso3200, 8.1 Mega pixels. After 
complete cure follow up was carried out for 2-6 months 
to monitor any sign of relapse.

RESULTS

Thirty five patients completed the present study, 
18 (51.43%) females and 17 (48.57%) males, with female 
to male ratio 1.1:1, their ages ranged from 6–60 years 
with a mean ± SD 26.98±15.22 years. The total 
number of lesions was 99 with 52 (52.53%) ulcerated 
lesions and 47 (47.47%) dry lesions and the duration of 
lesions ranged between 1–6 months with a mean ± SD 
2.17±1.44 months. The size of lesions ranged from 
1- 6.5 cm with a mean ± SD 2.87 ±1.60 cm. Eleven 
(31.43%) patients had single lesion and 24 (68.57%) 
patients had multiple lesions. The most common 
site affected by the disease was the upper extremities 
61 (61.62%), then the lower extremities 31 (31.31%), 
while the trunk was affected in 7 (7.07%).There was 
no regional lymphadenopathy.

Group A: Seventy- five lesions were treated, 64 (85.33%) 
lesions showed a cure with number of sessions ranged 
from 1-4 with a mean ± SD of 2.77±0.91 sessions 
Table 1. Forty four (68.75%) lesions had complete 
clearance with 1-4 sessions with a mean ± SD of 
2.2+0.83 session (Fig. 1). While 20 (31.25%) lesions 
had marked response. Six (8%) lesions out of 75 lesions 
had moderate response with 4 sessions, 3 (4%) lesions 
had mild response with 4 sessions, while 2 (2.66%) 
lesions showed slight response with 4 sessions Table 2.

This study revealed that the ulcerated lesions had a 
quicker response than dry lesions, where 33 (86.84%) 

ulcerated lesions out of total 38 lesions had clinical 
cure with 1-4 sessions of therapy, and 31 (83.78%) dry 
lesions out of total 37 lesions had clinical cure with 
1-4 sessions of therapy.

There was no statistical significant difference between 
ulcerated and dry lesions (χ2=0.26 and p-value=0.6).

Group B: Five (20.83%) lesions out of 24 lesions showed 
slight healing during the treatment period.

Follow – up after cure for 2-6 months showed no features 
of relapse in any patient. Regarding the side effects, no 
local or systemic side effects were reported. There was no 
local or systemic infections. About 71% of patients had 
erythema and crustation after treatment and this was 
considered as a normal reaction to microwave radiation. 
In all cured lesions there was minimal or no scarring, 
while post- inflammatory hyperpigmentation was noted 
that gradually resolved over time. No leukoderma at the 
site of treatment was obvious in any case.

DISCUSSION

Treatment of leishmaniasis is essential in many cases 
especially those lesions on cosmetically important sites.
There are many systemic and topical therapies that are 
used effectively in treating cutaneous leishmaniasis, 
however, researchers are always looking for new 
treatments using new devices in order to achieve 
possibly better results especially in cases where other 
treatments have failed to clear the lesions.

Microwave radiation has been used in medicine 
to treat many medical conditions like, rheumatic 

Table 1: The score of response in all treated lesions
Score of 
response

No of 
lesions

Percentage No of sessions

Slight 2 2.67 4
Mild 3 4 4
Moderate 6 8 4
Clinical cure 64 85.33 1‑4

Total 75 100 Mean+SD=2.77+0.91

Table 2: Number of sessions of therapy in patients with complete 
clearance
No. of session No. of lesion Percentage
1 5 11.36
2 6 13.64
3 27 61.36
4 6 13.64
Total 44 100

Mean±SD=2.2+0.83
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disease, cardiac arrhythmias, tumour ablation and 
dermatological conditions like: plaque psoriasis, axillary 
hyperhidrosis [19].

The aim of the present study is to use microwave 
radiation in treatment of cutaneous leishmaniasis by 
raising the temperature of the lesions to around 41oC 
in order to kill the leishmania parasite [16].

The present work had achieved a high success rate of 
(85.33%) in clearance of cutaneous leishmaniasis.

The therapy was tolerable, easy to use without side 
effects, leaving no obvious scarring and with good 
cosmetic results.

Comparing the response rate using a microwave 
device with other forms of radiofrequency, it showed 
that ThermoMed Model 1.8 used by Aronson, et al 
had a less rate of responsiveness (73%). This study 
had used it locally giving heat at 50 C for 30 seconds 
through a portable, battery-operated, localized current 
field radio-frequency generator, produces a 6.78-mHz 
frequency, applied with a handset that includes an 
applicator gauge with 2 electrodes (i.e. bipolar device) 
that are placed onto the diseased skin. Wide range 
of complications were noted in Aronson, et al study 
particularly infection, blistering and oozing [16].

Monopolar microwave device in our study avoids the 
invasive approach of the skin tissue so reduces the 
chances of infection, hence this microwave device was 
superior regarding the septic complications, in addition, 
there was no need for neither local anaesthesia nor 
antibiotics or dressing as a pre treatment regimen.

Also when the response to microwave therapy was 
compared with other modes of physical therapies like, 
infrared [14] it gives (70%) response rate, but it is a 
painful method of treatment, CO2 laser [15] (93.7%), 
although it achieves a high response rate, it is not cost 
effective and followed by persistent erythema and post 
inflammatory hyper pigmentation. Cryotherapy [12] 
(78%) may cause blistering and leukoderma.

In addition, comparing the microwave responsiveness 
in this study with chemical modes of therapy like, 
intralesional sodium stibogluconate [8] (94%), 
intralesional hypertonic sodium chloride solution [9] 
(96%), intralesional zinc sulphate [8] (97.8%) and 
intralesional metronidazole [10] (87%), all the above 
drugs are given through an invasive method and might 

be associated with some side effects. While microwave 
therapy proved to be an effective regimen without any 
disturbing side effects.

In conclusion, microwave thermotherapy is highly 
effective new treatment of cutaneous leishmaniasis. 
We strongly recommend industrial companies to design 
a small, mobile and low cost machine to be used in 
treatment of cutaneous leishmaniasis.
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