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Treatment of cutaneous leishmaniasis with long-

pulsed Nd:YAG laser in comparison with intralesional 

sodium stibogluconate or ciprofloxacin  

 

Introduction 

Cutaneous leishmaniasis (CL), a parasitic skin 

condition caused by flagellated protozoa from 

the Leishmania genus,
1,2

 is a significant health 

issue in various countries. About 1.5 million 

new cases of this disease occur annually.
2,3

 

Diagnosing CL clinically is straightforward 

when a patient, residing in or having recently 

visited an endemic area, presents with a 

characteristic skin lesion (a non-healing 

violaceous nodule or ulcer lasting four to six 

weeks or more).
4
 Although many therapeutic 

methods have been tested for treatment of 

cutaneous leishmaniasis with varying degrees of 

success, it is conspicuous that the currently 

available treatments for this disease are far from 

satisfactory.
5-16
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Abstract Objective Cutaneous leishmaniasis (CL), a significant public health issue, is caused by a parasitic 

infection. This research aimed to assess the effectiveness and safety of long-pulsed Nd:YAG laser 

therapy in treating CL, and to compare its outcomes with treatments using intralesional sodium 

stibogluconate and 0.2% ciprofloxacin. 

 

Methods In this study, 26 patients with a total of 73 cutaneous leishmaniasis lesions were divided 

into three groups for treatment. Group one, with 28 lesions, received long-pulsed Nd:YAG laser 

therapy. Group two, comprising 19 lesions, was treated with intralesional sodium stibogluconate, 

while group three, with 26 lesions, received intralesional 0.2% ciprofloxacin. Treatment efficacy 

was categorized into four levels: mild, moderate, marked, and complete clinical response. 

Treatments occurred bi-weekly over six weeks, followed by a three-month post-treatment follow-up 

to check for any complications. 

 

Results Twenty-six patients with 73 cutaneous leishmaniasis lesions participated. Among them, 18 

(69.2%) were male, and 8 (30.8%) were female. The treatment success rates were 82.1% for long-

pulsed Nd:YAG laser, 78.9% for intralesional sodium stibogluconate, and 84.6% for intralesional 

ciprofloxacin. Throughout the treatment and follow-up period, no significant side effects or 

complications were observed in any of the three groups. 

 

Conclusion Long-pulsed Nd:YAG laser seems to be comparable to both intralesional sodium 

stibogluconate and intralesional 0.2% ciprofloxacin in the treatment of cutaneous leishmaniasis. 
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Cutaneous leishmaniasis; Nd:YAG laser; Sodium stibogluconate; Ciprofloxacin.  
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For a long time, many types of lasers have been 

employed in treating CL, including CO2 lasers, 

pulsed dye lasers (PDL), erbium glass lasers, 

and argon lasers, with a reported high efficacy 

and minimum side effects.
1
 The neodymium-

doped yttrium aluminum garnet (Nd:YAG) laser 

is a solid-state laser in which a crystal of yttrium 

aluminum garnet is used as a laser medium, 

producing an Nd:YAG laser that has a long 

wavelength of 1064 nm.
17

 This wavelength, 

which is in the near infrared range, enables this 

type of laser to penetrate deep into the skin, 

creating a heat that destroys the diseased cells.
18

 

This type of laser is absorbed mainly by 

hemoglobin and, to a lesser extent, by water and 

melanin; this makes the Nd:YAG laser a very 

versatile laser, with a wide spectrum of 

applications in dermatology.
17,18

 Long-pulsed 

Nd:YAG laser has minimal side effects. It may 

cause pain, which is greatly controlled by 

cooling; however, topical anesthesia may be 

required in some cases. Pain may be more 

intense when a large spot size is used.
18

 

Recently, the effect of long-pulsed Nd:YAG 

laser on leishmaniasis has been studied.
19,20

 

However, data about clinical effect of long-

pulsed Nd:YAG laser therapy on CL are still 

limited. The objective of this research was to 

assess the effectiveness and safety of long-

pulsed Nd:YAG laser therapy for CL treatment, 

comparing its performance with intralesional 

sodium stibogluconate and intralesional 0.2% 

ciprofloxacin in managing this condition. 

Methods 

This study is an open-label, comparative, 

therapeutic clinical study. The sample of this 

study was comprised of patients who were all 

clinically diagnosed by the same dermatologists 

in the Division of Dermatology and 

Venereology at Al-Sadr Teaching Hospital in 

Basra, Iraq, between January 2019 and May 

2020. Patients were confirmed by 

histopathologic examination as suffering from 

cutaneous leishmaniasis. A total of 31 patients, 

with a combined total of 86 lesions of cutaneous 

leishmaniasis, were enrolled in this study. Five 

patients, with a combined total of 13 lesions, 

were defaulted because of the COVID-19 

pandemic and the lockdown measures. As a 

result, only 26 patients, with a combined total of 

73 lesions, completed the study. 

A comprehensive history was gathered from 

every patient. Questions in the history inquired 

into the name, age, address, occupation, total 

number of lesions, duration of each lesion, 

associated symptoms, previous treatment for the 

lesions, recurrence of the lesions, family history 

of the same lesions, past medical and drug 

history, and obstetric history (in the case of 

female patients of reproductive age). A thorough 

physical examination was performed for each 

study participant, inspecting the lesion, 

specifically examining the sites, type of lesions 

(ulcerative or non-ulcerative), erythema, 

discharge or pus, swelling of the lesions, and 

palpation of each lesion to assess the lesion‟s 

induration and tenderness. The regional lymph 

nodes were also palpated for any 

lymphadenopathy. After the clinical diagnosis of 

the patient‟s condition, the diagnosis was 

confirmed in every patient by histopathologic 

demonstration of the Leishman-Donovan body 

in one of the lesions (if multiple) by incisional 

biopsy. Biopsies were taken from the edge of the 

lesions, stained by haematoxylin and eosin in 

addition to Geimsa stains, and examined by an 

expert pathologist. 

Patients meeting the following criteria were not 

included in the study: the immunosuppressed; 

those with prolonged use of corticosteroid; 

patients with chronic conditions such as diabetes 

mellitus, and those with impaired peripheral 

circulation; those with peripheral neuropathy; 

those who were pregnant; those who were 

breastfeeding; those with remarkable regional 

lymphadenopathy (an indication for systemic 
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therapy); those with lesions affecting certain 

areas, such as the ears, mucosa, or the periocular 

area; patients with lesions more than 5 cm in 

diameter (an indication for systemic therapy); 

those who had received previous local or 

systemic therapy for their lesions; those 

experiencing re-infection; and those with lesions 

lasting more than 12 weeks in duration (since 

there‟s a chance of spontaneous recovery during 

the follow-up phase). 

Prior to starting treatment, informed consent was 

acquired from every participant or from the 

patient‟s parents in cases where the patient was 

under 15 years old. This was done after 

thoroughly explaining the disease‟s nature, 

progression, potential complications, and 

prognosis to them or their parents; the treatment 

modalities and possible side effects; and the 

need for taking a photograph at the beginning of 

every treatment session and follow-up visit. 

Ethical approval for this study was granted by 

the scientific committee of the Scientific 

Council of Dermatology and Venereology at the 

Iraqi Board for Medical Specializations. 

Seventy-three lesions were randomly assigned to 

three groups by a simple randomization method. 

Assignment was done by writing the name of the 

three therapeutic methods on equal-sized pieces 

of white paper. Papers were folded equally and 

mixed well with each other, then one of these 

papers was chosen by lottery for every identified 

lesion of typical cutaneous leishmaniasis on the 

patient‟s body in order to assign the lesions into 

three groups according to type of treatment: (1) 

Group A: treated by long-pulsed 1064-nm 

Nd:YAG laser: Twenty-eight lesions were 

treated with long-pulsed 1064 nm Nd:YAG laser 

by using a Quanta System-Q Plus Series Laser, 

made in Italy. The following parameters were 

used: the fluence (amount of laser energy 

delivered per unit area): 200 mj/cm
2
, spot size 

(laser beam diameter) 3 mm, and pulse duration 

(duration of laser exposure) 20 ms. Each lesion 

was eligible for up to three treatment sessions 

for six weeks, on a fortnightly schedule. If the 

patient had two or more lesions, one lesion was 

randomly selected to be treated with laser, and 

this lesion was marked by a marker with the 

letter „N‟. It was then measured and 

photographed with the back camera of an iPhone 

11 Pro Max with 12-megapixel resolution. 

Throughout the treatment session, the patient 

and all staff in the operating room used laser 

safety goggles specific to the wavelength for eye 

protection. The lesion was treated by a 

maximum of three passes of laser, with a 1-mm 

margin around the advancing edge. In cases 

where the patient felt pain during the initial 

session, a topical anesthetic cream (EMLA 

cream) was applied to the lesion one hour before 

laser therapy in the following sessions. After the 

laser treatment, povidone iodine (10%) was 

dabbed over the lesion, and then a dressing was 

applied for one day. (2) Group B: treated by 

intralesional sodium stibogluconate 

(Pentostam
®
): Nineteen lesions were treated by 

Pentostam
®
 (100 mg/ml). If the patient had two 

or more lesions, one of the lesions was randomly 

selected to be treated with Pentostam
®
, and this 

lesion was marked by a marker with the letter 

„P‟, then measured and photographed with the 

same camera mentioned above. After that, 

povidone iodine was dabbed over the lesion, and 

then the lesion was infiltrated by 0.2 ml of 

Pentostam
®
 for each 1 cm

2
 all around the 

advancing edge of the lesion and from all sides 

(five sites/ lesion) until the whole lesion was 

blanched. At the end of the treatment session, 

povidone iodine was dabbed over the lesion, and 

then a dressing was applied for one day. The 

process was repeated every two weeks for six 

weeks. (3) Group C: treated by intralesional 

ciprofloxacin: Twenty-six lesions were treated 

by intralesional ciprofloxacin 2 mg/ml. For those 

patients who had two or more lesions, one lesion 

was randomly selected to be injected with 0.2% 

ciprofloxacin, and this lesion was marked by a 
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marker with the letter „C‟, and then its diameter 

was measured and a clear photo was taken of the 

lesion. Subsequently, povidone iodine was 

dabbed over the lesion and the lesion was 

infiltrated by 0.2 ml of ciprofloxacin for each 1 

cm
2
 all around the advancing edge of the lesion 

and from all sides (five sites/ lesion) until whole 

lesion was blanched. At the end of each 

treatment session, povidone iodine was dabbed 

over the lesion, and then a dressing was applied 

for one day. The process was repeated at two-

week intervals for up to six weeks. 

In each of the three groups, patients were 

examined in the first visit, and again in 

subsequent visits every two weeks, for up to six 

weeks; there was then a follow-up visit after 

three months following the end of the treatment 

sessions, to monitor for any complications. In 

the first and subsequent visits, the lesions in all 

three groups were assessed for the following: 

determination of the baseline color and the 

change in color in subsequent visits; 

measurement of the color diameter, and 

determination of any change in the color 

diameter on subsequent visits; palpation and 

marking of each lesion for induration and 

measurement of its diameter, with determination 

of any change in the diameter of the induration 

on subsequent visits; and detection of any ulcer 

or crust, and measurement of their diameter (if 

any), along with a determination of the change 

in the diameter of the ulcer/crust on subsequent 

visits. For round and regular lesions, the 

diameter, color, induration, and any ulcer or 

crust were recorded. In contrast, for irregular 

lesions, the longest and widest parts were 

measured to determine the mean. On every visit, 

a colored photograph was taken for every lesion, 

all from the same distance and with the same 

light exposure, using the back camera of an 

iPhone 11 Pro Max with a 12-megapixel 

resolution. “Sharquie‟s modified Leishmania 

score to assess the objective response to topical 

and systemic therapy”
16

 was used to assess the 

objective response to treatment in each group 

(Table 1). 

At the end of each treatment session, any 

complications or side effects of the treatment (in 

any of the three groups) were noted and 

recorded. Data were coded and entered into a 

computer for statistical analysis using SPSS 

(Statistical Package for the Social Sciences), 

version 26. Data presentation included mean, 

standard deviation (±SD), and percentages. To 

compare the mean response scores across the 

three groups at each visit, ANOVA and Tukey‟s 

HSD tests were utilized. The Chi-square test 

compared response percentages between the 

three groups at each visit and the scarring 

percentage in clinically cured patients. A p-value 

of less than 0.05 was deemed to indicate 

statistical significance.  
 

 

Table 1 Sharquie‟s modified leishmania score to assess the objective response to topical and systemic therapy. [20] 

Score 
Change in the color 

of lesion 

Reduction rate in the 

color diameter of 

lesion 

Reduction rate in the 

induration of lesion 
Reduction rate of the 

ulcer/crust 

4 Bright red - - - 
3 Red 0%–25% 0%–25% 0% –25% 
2 Dusky red 25%–50% 25%–50% 25%–50% 
1 Dark brown 50%–75% 50%–75% 50%–75% 
0 Light brown >75%/clearance >75%/clearance >75%/clearance 

 For ulcerative lesions, a score of 12–16 = mild response; a score of 8–12 = moderate response; a score of 4–8 = marked 

response; a score of 0–4 = complete clearance 

 If the lesion was not ulcerative, the fourth parameter (reduction rate of ulcer/crust diameter) was not applicable, so grading 

was done as follows: a score of 9–12 = mild response; a score of 6–9 = moderate response; a score of 3–6 = marked response; 

a score of 0–3 = complete response. 

 Both marked and complete responses were considered as having been cured. 
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Table 2 The means and standard deviations of total score of response to the therapy within each group 

 according to the time of the visits 

Groups First visit After 2 weeks After 4 weeks After 6 weeks 

Group A(Mean±SD) 14.46±2.219 12.25±2.757 9.11±3.645 4.86±2.321 

P-value*  <0.0001 <0.0001 <0.0001 

Group B (Mean±SD) 14.89±2.025 12.95±2.272 9.37±3.876 5.05±2.697 

P-value*   <0.0001 <0.0001 <0.0001 

Group C (Mean±SD) 14.42±2.062 11.92±2.171 8.92±2.058 4.50±2.874 

P-value*  <0.001 <0.0001 <0.0001 

P- value 0.962 0.379 0.902 0.770 
* Paired samples t-test was used to compare the mean of the score of response of the baseline visit with the  

subsequent visits in each group. 

 

Results 

Twenty-six patients with a combined total of 73 

lesions of cutaneous leishmaniasis completed the 

present study. Eighteen (69.2%) of the patients 

were males and the remaining eight (30.8%) 

were females. The ratio of male to female was 

2.25:1. Ages ranged from five to 65 years, with 

a mean±standard deviation (SD) of 30.27±14.23 

years. Regarding the number of lesions, two 

(7.7%) patients had a single lesion; 24 (92.3%) 

patients had multiple lesions. Out of the 73 

lesions, 57 (78.1%) of the lesions were 

ulcerative and 16 (21.9%) of the lesions were 

nonulcerative. The duration of the lesions ranged 

between 2 and 11 weeks, with a mean±SD 

6.73±2.24 weeks. The lesions mainly presented 

on the upper extremities (42 lesions, 57.6%), 

while other sites involved were the lower 

extremities (23 lesions, 31.5%), the head and 

neck (five lesions, 6.8%), and the trunk (three 

lesions, 4.1%).  

The mean therapeutic responses to therapy from 

the baseline visit through six weeks of therapy in 

each group are summarized in Table 2, while 

the grades of responses to therapy in the three 

groups are summarized in Table 3 and Figure 1 

according to the time of visits. 

From the aforementioned results, the cure rates 

(marked and complete clinical response) were 

82.1%, 78.9%, and 84.6% for long-pulsed 1064 

nm Nd:YAG laser, intralesional sodium 

stibogluconate, and intralesional 0.2% 

ciprofloxacin, respectively. In all three groups, 

every lesion that was clinically cured exhibited 

post-inflammatory hyperpigmentation (Figures 

2-3). Apart from pain at the time of treatment 

application, mild edema, and erythema after the 

treatment session, no severe local or systemic 

side effects were noted in any patient treated 

with any of the three methods. No complications 

were recorded during the follow-up period. 

 

Figure 1 The grades of response in the 

three groups over six weeks of 

treatment. 



Journal of Pakistan Association of Dermatologists. 2024;34(4):836-845. 
 

 841 

Table 3 The grades of responses in the three groups according to the time of visits. 

Visit Response 
Group A 

Number (%) 

Group B 

Number (%) 

Group C 

Number (%) 
P-value* 

Two weeks Mild 21 (75) 15 (78.9) 19 (73.1 ) 

0.756 
 Moderate 6 (21.4) 4 (21.1) 7 (26.9) 

 Marked 1 (3.6) 0 (0) 0 (0) 

 Complete 0 (0) 0 (0) 0 (0) 

Four weeks Mild 7 (25) 6 (31.6) 6 (23) 

0.963 
 Moderate 13 (46.4) 8 (42.1) 10 (38.8) 

 Marked 6 (21.5) 3 (15.8) 7 (26.9) 

 Complete 2 (7.1) 2 (10.5) 3 (11.5) 

Six weeks Mild 1 (3.6) 0 (0) 0 (0) 

0.915 
 Moderate 4 (14.3 ) 4 (21 ) 4 (15.4) 

 Marked 14 (50) 9 (47.4) 14 (53.8) 

 Complete 9 (32.1) 6 (31.6) 8 (30.8) 

Cure rate 23 (82.1 ) 15 (78.9) 22 (84.6)  

Total 28 (100) 19 (100) 26 (100)  

 
Table 4 The comparison between the three groups regarding the percentages of scarring in the clinically cured 

lesions at the end of treatment. 

Parameters 
Group A 

Number (%) 

Group B 

Number (%) 

Group C 

Number (%) 
P-value 

Heal without scar 8 (34.7) 4 (26.6) 7 (31.8) 
0.871 

Heal with minimum scar 15(65.3) 11 (73.4) 15 (68.2) 

 

In comparing the three groups regarding the 

mean score of response to therapy, there was no 

significant statistical difference at two weeks (p-

value=0.379), four weeks (p-value=0.902), and 

six weeks of therapy (p-value=0.77), as 

determined by a one-way ANOVA test (Table 

2). In comparing the three groups regarding the 

grade of response, there was also no significant 

statistical difference at two weeks (p-

value=0.756), four weeks (p-value=0.963), and 

six weeks of therapy (p-value=0.915) (Table 3). 

Regarding the complete response after six weeks 

of therapy, the results were comparable in all 

three groups: nine lesions (32.1%) in group A 

(long-pulsed Nd:YAG laser), six lesions (31.6%) 

in group B (intralesional Pentostam
®
), and eight 

lesions (30.8%) in group C (intralesional 0.2% 

ciprofloxacin) (Table 3 and Figure 1). At the 

end of the treatment, the clinically cured lesions 

in the three groups showed variable percentages 

of scarring; however, there was no significant 

statistical difference between the groups (Table 

4). 

Discussion 

Cutaneous leishmaniasis (CL) is a parasitic 

disease endemic in Iraq and many other 

countries, causing a public health problem 

worldwide.
3,5

 Although it is a self-limited 

disease, it is nevertheless very annoying and 

may cause significant scarring and 

disfigurement, leading to psychological trauma 

in many patients.
21

 Furthermore, it may take 

from several months to several years to heal. 

Therefore, treatment is essential in many 

situations, particularly if the lesions present on 

cosmetically significant locations.
2
 Treatment of 

the lesions may shorten the course of the disease 

and may prevent cutaneous scarring and 

disfigurement.
22

 

On review of the literature, one finds that a long 

list of topical and systemic therapies have been 

used for this disease, with varying degrees of 

success;
23

 however, there is no consensus as to 

the best therapeutic option for this parasitic 

infection.
5-16

 Treatment of CL with topical 
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Figure 2 A 35-year-old female patient with 3 

lesions of CL, one of them treated with 

intralesional  0.2% ciprofloxacin (marked with the 

letter „C‟), the second treated with Nd:YAG laser 

(marked with the letter „N‟),  and the third treated 

with intralesional Pentostam® (marked with the 

letter „P‟). (A) Before the treatment and (B) after 6 

weeks of therapy. 

Figure 3 A 37-year-old male patient with 2 lesions of CL, one 

of them (marked with the letter „N‟) treated with Nd:YAG 

laser and the second one (marked with the letter „C‟) treated 

with intralesional  0.2% ciprofloxacin. (A) Before the 

treatment and (B) after 6 weeks of therapy. 

 

therapy is an attractive therapeutic option, 

especially when there are few lesions. This may 

enhance the effectiveness of the drug by 

increasing its concentration at the lesional site. 

Furthermore, this method may reduce the cost 

and systemic side effects of the treatment.
16

 

Many intralesional therapies have been 

investigated for treatment of CL;
11,12

 however, 

bearing in mind the fact that intralesional 

therapies are invasive and may cause significant 

pain, decreasing the frequency of administration 

or searching for other effective, noninvasive, 

and less-painful methods is required. In recent 

years, the use of laser therapy is increasing in 

dermatology.
1,17,18

 Different types of lasers have 

been used for treatment of different skin 

conditions, including CL.
1
 The present work 

compares the clinical effect of long-pulsed 

Nd:YAG laser in the treatment of CL with 

intralesional sodium stibogluconate and with 

intralesional 0.2% ciprofloxacin, all on a 

fortnightly schedule. 

Long-pulsed Nd:YAG laser with a 1064-nm 

wavelength is one of the commonly used lasers 

in the field of dermatology.
17,18,24

 Recently, the 

effect of long-pulsed Nd:YAG laser on 

Leishmania subspecies has been studied.
19

 

Presumably, Nd:YAG laser destroys the parasite 

by thermal effect.
19

 However, data concerning 

the clinical effects of long-pulsed Nd:YAG laser 

on the lesions of CL are still limited. To the best 

of our knowledge, a single study has been 

carried out to study the clinical effects of long-

pulsed Nd:YAG laser on CL lesions.
20

 

In 2019, Omidian, et al.
20

 compared the effects 

of long-pulsed Nd:YAG laser with intralesional 

meglumine antimoniate on 16 patients with a 

combined total of 32 lesions of CL. Some of the 

lesions were treated with intralesional 

meglumine antimoniate and some were treated 

with long-pulsed Nd:YAG laser. The following 

laser parameters were used: fluence of 200 

mj/cm
2
, pulse duration of 20 ms, and spot size of 

3 mm. The laser was applied on a fortnightly 

schedule until complete recovery of the lesions. 
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The mean number±SD of laser sessions was 

2.56±0.89, while the mean number±SD of 

meglumine antimoniate injections was 

7.31±4.01 (p-value <0.001).
20

 The cure rate of 

long-pulsed Nd:YAG laser or intralesional 

meglumine antimoniate was not calculated in the 

Omidian, et al. study. The present study showed 

that the use of long-pulsed Nd:YAG laser with 

the same above-mentioned parameters for the 

treatment of CL at two-week intervals for six 

weeks results in a cure rate of 82.1%, with no 

significant side effects apart from pain that can 

be controlled by topical anesthesia. This 

confirms the observation of Omidian, et al. that 

long-pulsed Nd:YAG laser is an effective and 

safe modality of treatment when used for 

treatment of CL at two-week intervals with the 

above parameters. 

Intralesional sodium stibogluconate (Pentosam
®
) 

is a widely used antimonial drug. It has been 

proven successful in treatment of CL and it is 

currently considered the first-line treatment for 

localized CL;
25

 however, it is painful, expensive, 

and resistance to this therapy has been recorded 

in several countries.
11

 Moreover, it is not 

universally available. Previous studies have 

shown that the cure rate of this drug ranges from 

68% to 100%;
26-28

 however, there is no 

consensus on its efficacy at different schedules 

of administration. In an attempt to decrease the 

frequency of administration of this drug, 

intralesional Pentostam
®
 has been administered 

on a fortnightly schedule and the results were 

compared to long-pulsed Nd:YAG laser and 

intralesional 0.2% ciprofloxacin. The present 

work showed that the cure rate of the fortnightly 

administered Pentostam
®
 for CL after six weeks 

of starting therapy was 78.9%, which was lower 

than in the Sharquie, et al. study, where 

intralesional sodium stibogluconate used for 

treatment of CL at eight-day intervals had a cure 

rate of 94.6% within six weeks of therapy.
26

 

These results suggest that the eight-day schedule 

may be superior to the fortnightly schedule in 

treatment of CL.  

Intralesional ciprofloxacin is a cheap and 

available drug used for the treatment of CL as an 

alternative to antimony; however, data about its 

efficacy in comparison with other modalities are 

still limited. Based on our knowledge, only two 

studies have explored the use of intralesional 

0.2% ciprofloxacin in treating CL. Al-Hamdi, et 

al. (2010) found that intralesional 0.2% 

ciprofloxacin was as effective as intralesional 

7% hypertonic sodium chloride solution in the 

treatment of CL [12]. In the Al-Hamdi, et al. 

study, intralesional 0.2% ciprofloxacin was used 

to treat 27 CL lesions, compared with 21 lesions 

of CL treated with intralesional 7% hypertonic 

sodium chloride. The cure rate of intralesional 

hypertonic saline was 76.2%, while the cure rate 

of intralesional 0.2% ciprofloxacin was 81.5%.
12

 

This result is comparable with the cure rate of 

intralesional 0.2% ciprofloxacin in the current 

study (84.6%). 

In Pakistan, Arshad, et al. (2011)
29

 compared the 

use of intralesional 0.2% ciprofloxacin for the 

treatment of CL with intralesional meglumine 

antimoniate, and they found that the cure rates 

were 84.38% and 93.33% respectively. 

Although the injections were given at five-day 

intervals, the cure rate of intralesional 0.2% 

ciprofloxacin in the Arshad, et al. study 

(84.38%) was very close to the cure rate of the 

same drug in the present study (84.6%). This 

may indicate that the fortnightly schedule used 

in the present work is as effective as the five-day 

schedule used in Arshad, et al. study; thus, we 

propose that additional injections of intralesional 

0.2% ciprofloxacin do not seem to improve the 

cure rate. Furthermore, short intervals between 

the injections do not seem to increase the cure 

rate of intralesional 0.2% ciprofloxacin. On the 

other hand, the scoring system and the method 

of assessment of the response to therapy were 
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different in the present study from those in the 

Arshad, et al. study. Therefore, it may be unfair 

to compare the cure rates of the two studies.  

Conclusion 

Long-pulsed Nd:YAG laser therapy seems to be 

comparable to both intralesional sodium 

stibogluconate and intralesional 0.2% 

ciprofloxacin in the treatment of CL on a 

fortnightly schedule. Although it may be costly, 

the fact that the Nd:YAG laser treatment is 

noninvasive and apparently safe, without 

significant side effects, may make it an attractive 

alternative therapeutic option for CL, especially 

in patients who have trypanophobia or those 

who reject injections for any reason. 

Nevertheless, conducting well-controlled 

clinical trials with a larger sample size and 

extended follow-up period is recommended to 

draw more definitive conclusions. 
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