Treatment of dermatophyte onychomy
cosis of the haluces with 1064 Nd: YAG laser

Tratamento de onicomicose dos hdluces por dermatdfito com
laser Nd: YAG 1064nm

|
ABSTRACT
Onychomycosis is a very common condition in Brazil and one whose current treatments

yield low cure rates, potential adverse effects, and drug interactions that limit their use.
Recent studies have demonstrated laser therapy as a new, safe, and effective treatment
option. This treatment was performed in 12 patients (with a total of 20 affected nails),
with 3 application sessions of 1,064nm long pulse Nd:YAG laser, in two-week intervals.
The results corroborate the current data of good clinical response and safety.
Keywords: onychomycosis; lasers; advanced treatment.

RESUMO

A onicomicose é uma doenga muito prevalente em nosso meio, cujos tratamentos atuais apresentam
baixas taxas de cura, potenciais efeitos adversos e interagoes medicamentosas que limitam seu uso.
Estudos recentes apresentam a laserterapia como uma nova opgdo terapéutica segura e eficaz. Foi rea-
lizado este tratamento em 12 pacientes, num total de 20 unhas acometidas, com 3 sessoes de apli-
cagdo do laser Nd:YAG 1064nm pulso longo, com intervalo de duas semanas entre elas. Os resul-
tados corroboram os dados atuais de boa resposta clinica e seguranga deste novo método.
Palavras-chave: onicomicose; lasers; tratamento avangado.

INTRODUCTION

Onychomycosis is a fungal infection of the nail bed or
nail matrix. It is estimated that about 4-18% of the world popu-
lation might be affected.””

The treatment of the condition involves the use of
topical and systemic drugs. In recent studies, the use of 8% ciclo-
pirox olamine enamel showed effective cure (mycological cure
and <10% of the nail affected) of 6.5-12.0% and total cure
(mycological cure and and <0% of the nail affected) of 5.5-
8.5%.* Systemic agents, such as itraconazole, terbinafine, and flu-
conazole are more effective in treating onychomycosis,” howe-
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ver adverse effects and drug interactions limit their use. Cure
rates of those drugs are respectively 59+5%, 76+3%, and
48+5%.°

Recent publications report laser therapy as a treatment
option for onychomycosis,*”” which can be of great therapeutic
value due to its absence of potential for drug interactions and
renal/hepatic toxicity.

The non-ablative 1,064 nm Nd:YAG long pulsed laser
(Neodymium Yttrium Aluminum Garnet), whose chromopho-
res are melanin, hemoglobin, and water, acts on the dermis, rea-
ching a depth of up to 5mm.

A recent study has shown that the 1,064 nm Nd:YAG
laser had a significant effect on T rubrum, inhibiting the growth
of colonies in vitro.* The melanin present in the wall of the fun-
gal cells acts as the chromophore, justifying the action of the
laser. Another mechanism involved can be the action of short
duration pulses that would lead to microcavitation and acoustic
shock waves, resulting in the mechanical damage of the fungi.®

Other studies have demonstrated mycological cure
rates of 87.5% after 2 or 3 sessions with 1,064 nm Nd:YAG laser
in onychomycosis in the halluces,” and clinical improvement in
79% of patients after a single session, without any severe adverse
effects.*

Gupta et al. treated 71 patients (128 nails) with a single
laser session and observed a statistically significant improvement
in 65.0% of them after six months.*

METHODS

After approval by the Ethics Committee, the authors
conducted a prospective, open, uncontrolled study, which inclu-
ded the first 12 patients who met the inclusion criteria, who did
not present any exclusion criterion and had agreed to take part
in the assessment.

Inclusion criteria were: patients from the Dermatology
Service’s Ambulatory Clinic of the Hospital de Clinicas de
Porto Alegre (HCPA) and from the Universidade

Federal do Rio Grande do Sul (UFRGS) Porto Alegre
(RS), Brazil — diagnosed with onychomicosis of halluces, con-
firmed by direct mycological examination and/or culture com-
patible with dermatophyte infection, and who were capable of
reading, understanding, and signing the Term of Informed
Consent (TIC).

Exclusion criteria were: use of systemic antifungal
drugs in the previous 6 months, alteration in the nail pigmenta-
tion due to topical therapy, presence of subungual hematoma or
nevi, bacterial infection, or nail diseases concomitant to preg-
nancy.

Selected patients signed the TIC and underwent pre-
treatment photographic documentation (Sony” DSC H20). An
evaluation of pre-existent comorbidities and treatments was car-
ried out. 1,064 nm Nd:YAG laser (platform Etherea,” Industra
Technologies Br) was applied, spot size = 6 mm , pulse dura-
tion= 40 ms, fluence = 50-80 J/cm? in crossed passes (horizon-
tal passes followed by vertical passes), 2 passed with 1 minute
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intervals between them, covering the entire surface of the nail
using the technique described by Hochman.” All patients under-
went 3 sessions at biweekly intervals. Adverse effects were recor-
ded during application and on the following day through a
telephone call, rating the pain symptoms as mild, moderate, or
severe.

Ninety days after the last session, the patients under-
went a final clinical evaluation and photographic documenta-
tion. Images were recorded following the same regimen and
photographic techniques used previously.

The evaluation of results was carried out by analyzing
pre-treatment photographs and comparing them to the final
images. The images were magnified to better assess and subjec-
tively quantify the percentage of improvement. New, direct
mycological examination and culture were carried out after the
third session.

RESULTS

The 12 patients (9 women and 3 men, 75% and 25%
respectively, age range between 39 and 73 years with a mean
value of 58 years) received treatment in 20 affected nails. The
timing of the ungual alterations varied from 6 months to 10
years, with a mean value of 3.5 years. Of all patients, 7 (58%) had
already undergone previous treatments: 2 (17%) oral treatments,
4 (33%) topical treatments, and 1 (8%) topical and oral treat-
ments. Eleven patients (92%) had comorbidities, the most com-
mon being: hypertension, depression, and diabetes mellitus, with
only one smoker. The fungal agent was identified through cul-
ture in only 5 cases (2 Trichophyton mentagrophytes and 3
Trichophyton rubrum). As for the aftected area, 5 patients had up
to 20% of the nail plate affected, 7 patients had 21-40%, 3
patients had 41-60%, 2 had 61-80% and 3 patients had 80-
100%. (Table 1)

The immediate adverse effects included local pain
(mostly described as a mild burning sensation reported by 9 of
12 patients (75%)) and local heat (reported by 7 patients (58%)).
Only one patient (8%) had a delayed adverse effect, reported as
mild local pain, which subsided after 24 hours.

All patients included in the study completed the eva-
luation. The mycological examination collected 3 months after
the last session was negative in 3 patients (25%). In the other 9
patients, the samples remained positive, with the causative agent
being identified in 3 cases.

The affected area 3 months after the last session was
calculated based on the analysis of the photographs. One nail
was excluded from the analysis for having been cut during the
collection of mycological examination.

Of the 19 nails analyzed, 12 (63%) showed improve-
ment in the affected area, 3 (16%) remained unaltered and 4
(21%) showed increased fungal infection. When there was an
improvement of the affected area, it varied between 20-60%
(mean value = 43.7%). (Figure 1)

The nails that presented negative results in the mycolo-
gical examination also had clinical improvement. (Table 2)
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TasLE 1: Clinical and demographic characteristics.

Total = 12 patients
n= 20 treated
fingernails
Sexo
male 9 patients (75%)
female 3 patients (25%)
Age
range 39 -73 anos
mean value 58,1 anos

Ungual alteration duration

range
mean value

Previous treatments
no
yes

topical

oral

topical + oral

Comorbidities

ASH*

depression

diabetes mellitus
dyslipidemia

GERD*
nephrolithiasis
hepatic hemangioma
prior CVA*

allergic rhinitis
osteoarthritis

BPH*

prior bariatric surgery
prior melanoma

Fungual identification
Total

T. rubrum

T. mentagrophytes

% of the nail plate affected

0 -20%
21— 40%
41-60%
61-80%
81-100%

0,5 a 10 anos
3,5 anos

5 patients

4 patients
2 patients
1 patient

6 patients
3 patients
3 patients
2 patients
2 patients
2 patients
1 patient
1 patient
1 patient
1 patient
1 patient
1 patient
1 patient

5 patients

3
2

5 patients
7
3
2

3

(42%)

(33%)
(17%)
(8%)

(50%)
(25%)
(25%)
(17%)
(17%)
(17%)
(8%)
(8%)
(8%)
(8%)
(8%)
(8%)
(8%)

(42%)

ASH* - arterial systemic hypertension, GERD* - gastroesophageal
reflux disease, CVA* - cerebral vascular accident, BPH* - benign pros-

tatic hyperplasia

FIGURE 1: A, C, and E: Nails with onychomycosis before treatment.
B, D, and F: The same nails 3 months after the last laser session.

TABLE 2: Results

Total = 12 patients
n= 20 treated fingernails
Immediate adverse effects
local pain 9 patients (75%)
local heat sensation 7 patients (58%)
Delayed adverse effects
local pain 1 patients (8%)
Post-treatment mycological
examination
negative 3 patients (25%)
positive 9 patients (75%)
Effects in the affected area* (%)
worsening 4 nails (21%)
unaltered 3 nails (16%)
improvement 12 nails (63%)
20 -30% 1 nails (8%)
31-40% 4 nails (33%)
41-50% 5 nails (42%)
51— 60% 2 nails (17%)

* One nail was excluded from the final analysis due to the alteration of
its anatomy following acollection for the final mycological examination.
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DISCUSSION

Due to the limitations of treatments for onychomicosis,
some studies have demonstrated the use of laser for that purpose
with promising results.** Among its benefits are: a shorter treat-
ment duration, a low rate of occurrence of local adverse effects,
the absence of systemic adverse effects, and a high patient adhe-
rence.

The present study demonstrated clinical improvement
in 63% of the treated patients 3 months after the last session. The
mean improvement in the affected area was 43.7%.

Poor response was observed in the nails that presented
important initial pachyonychia, with that being possibly consi-
dered a limiting factor for the laser in reaching the fungal wall,
and also suggesting the necessity of further studies on the need
of ungual abrasion prior to treatment.

Depending on the angle of the nail bed, the coupling
of the tip may have compromised the outcome in patients with
predominantly lateral onychomycosis, which was already consi-
dered as having the worst prognosis.

There are no studies that are encompassing enough to
establish the optimal number of sessions, the parameters to be
used in the laser application, and the most appropriate thickness
of the nail plate for obtaining better results. Future research may
provide more reliable data for effective treatment of onychomy-
cosis through the method described in the present paper.

CONCLUSION

The present study corroborates the current data from the
literature on the potential use of 1,064 nm Nd:YAG laser for the
safe and effective treatment of onychomycosis. The optimal treat-
ment regimen remains to be defined and further research is nee-
ded to verify whether the complete clinical cure can be achieved
with this therapeutic modality. For now, the laser-based treatment
constitutes an option for those patients with contraindications to
standard treatments, due to its absence of significant adverse
effects, ease of application, and good patient acceptance. ®
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