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Abstract

Background: Onychomyecosis is a serious medical condition that affects both the health and quality of life of patients.

Aim: This study investigates the use of a fractional 1064 nm Q-switched laser system to treat a patient affected by toenail onychomycosis and

onychodystrophy.

Methods: Patient received a 1064 nm Nd: YAG laser session, 2 treatments at 2 months. Two passes were done with a 1-minute interval. The clinical
outcome was assessed after a 1-year and 5-month follow-up compared to the baseline.

Results: at the follow-up, the nail appeared clinically normal, and healthy nail regrowth was fully restored. Conclusion: the study device eliminates
micosys by emitting very short pulses creating impact energy which mechanically destroying only the fungi, with few adverse effects, notably in
terms of tissue heat and the level of pain experienced during the process.
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Introduction

Onychomycosis is a serious medical condition that affects
both the health and quality of life of patients. Antifungal drugs
have long been the cornerstone of treatment; however, their
effectiveness is limited (40-80% cure rates) due to subtherapeutic
concentrations reaching the nail bed and poor permeability of the
nail plates to topically administered drugs [1]. Laser treatment
for onychomycosis is an emerging therapy that uses focused light
to target and eliminate the fungal infection in the nails. The most
used type of laser for treating onychomycosis is the Nd: YAG laser,
though other types, such as CO2 lasers and diode lasers, have also
been explored [2].

Laser treatment is non-invasive and typically involves several
short sessions, with each session lasting about 10-15 minutes;

there is no downtime, and patients can typically resume normal
activities immediately after treatment. The treatment is often
repeated over the course of a few weeks or months, depending
on the severity of the infection. Laser treatment is generally
considered safe with fewer side effects compared to systemic
antifungal treatments. The laser emits light energy that penetrates
the nail and targets the fungal cells, causing them to break down
and die, with photothermal or mechanical damage, depending
on the wavelength and the pulse frequency employed. The heat
from the laser may also help to stimulate the nail bed, encouraging
faster and healthier nail growth. Overall, laser therapy for
onychomycosis is a growing treatment option.

In our retrospective investigation a fractional 1064 nm
Q-switched laser system (Toro, Deka M.E.L.A., Calenzano, Italy) was
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used to treat the patient. The system provides nanoseconds pulses
and can be equipped with a skin contact sensor. The case report of
a 35-year-old Caucasian woman having a clinical and mycological
diagnosis of toenail onychomycosis and onychodystrophy, was
reported. Symptoms have been occurring for approximately 11
months and the patient refused to take oral antifungal agents.
Patient received a 1064 nm Nd: YAG laser session, 2 treatments

at 2 months, with the following parameters: fluence: 1.8 J/cm2,
spot size: 8 mm fractional. Two passes were done with a 1-minute
interval. We assessed the clinical outcome after a 1-year and
5-month follow-up compared to the baseline; at the follow-up,
the nail appeared clinically normal, and healthy nail regrowth was
fully restored [Figure 1].
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Figure 1: Comparison of baseline (A) and follow-up at one year and five months after laser treatment (B).

J

The use of fractional emissions in Q-switched lasers has proven
to be safe and effective in the management of onychomycosis, and
in other treatments as well [3]. Fungal hyphae can be eradicated
by very short pulses of Q-switched laser [4]; indeed Galvan Garcia,
suggests that the Q-switched Nd: YAG laser produces high-energy
pulses, with numerous repetitions, with minimal tissue heating,
which selectively damages fungi through mechanical impact [5].
In conclusion, the study device eliminates micosys by emitting
very short pulses creating impact energy which mechanically
destroying only the fungi, with few adverse effects, notably in
terms of tissue heat and the level of pain experienced during the
process.
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