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Abstract

Introduction: Nail psoriasis poses a notable challenge due to its significant impact on patient’s
quality of life and its resistance to traditional treatments. Recent interest has focused on laser
therapies, which offer targeted treatment by addressing the underlying inflammatory processes of
the disease. This study evaluated the effectiveness and safety of pulsed dye laser (PDL), fractional
CO2 laser, and Nd:YAG (neodymium-doped yttrium aluminum garnet) laser for nail psoriasis.
Methods: In this randomized clinical trial, 40 patients with mild to moderate bilateral nail
psoriasis were enrolled at Razi hospital. The participants were divided into four groups: Nd:YAG
laser, PDL, fractional CO2 laser, and a control group treated with calcipotriol/betamethasone
ointment. Each received four treatment sessions over four months. The Nail Psoriasis Severity
Index (NAPSI) was used to evaluate effectiveness, while pain and satisfaction were assessed
using the visual analog scale (VAS). Statistical significance was determined, with P<0.05 as the
threshold.

Results: The study found that PDL achieved the highest reduction in NAPSI scores, with a
significant 62.4% decrease, followed by a 54.6% decrease with the fractional CO2 laser. In
contrast, the Nd:YAG laser achieved a less notable 32.4% improvement, while the ointment
control group showed a 15.9% decrease. Pain was least reported in the PDL group, and satisfaction
scores were highest among these patients. The PDL and fractional CO2 lasers outperformed both
the Nd:YAG laser and the topical therapy in effectiveness and patient comfort.

Conclusion: PDL and fractional CO2 laser treatments are superior interventions for managing nail
psoriasis, providing a significant improvement in NAPSI scores and better patient experiences
compared to the Nd:YAG laser and topical ointment. These findings endorse the inclusion of
laser therapy in management plans for nail psoriasis, suggesting further research into optimizing
their use and potential combination with other therapies.
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Introduction

Nail psoriasis affects 25%-50% of psoriasis patients, with
severity often increasing in those with an early start or a
positive family history." It serves as a risk factor for psoriatic
arthritis, as up to 70% of PsA patients present with nail
changes.? The psychosocial burden is significant; over 90%
of plaque-type psoriasis patients with nail involvement
report distress due to the visible and unsightly appearance
of their nails, impacting their quality of life.> A strong
correlation between the Dermatology Life Quality Index
(DLQI) and the Nail Psoriasis Severity Index (NAPSI)
underscores the importance of monitoring both metrics

in affected patients.*

Nail psoriasis manifests as matrix changes (e.g., pitting,
leukonychia, red spots in the lunula, nail plate crumbling)
or bed changes (e.g., oil drop discoloration, onycholysis,
subungual hyperkeratosis, splinter hemorrhages).! Severe
cases often require a personalized therapeutic approach.>
Topical treatments include corticosteroids, vitamin D3
analogs, tazarotene, calcineurin inhibitors, anthralin, and
intralesional steroids, but their efficacy is often limited,
necessitating systemic treatments like methotrexate,
cyclosporine, or retinoids, and in severe cases, biologics
such as anti-TNF-a and anti-IL-17 agents.®
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Laser therapies, increasingly used for nail psoriasis, offer
a relatively safe and effective option, either alone or in
combination with other treatments.” Vascular lasers like
pulsed dye laser (PDL) target abnormal microcirculation,
reducing psoriatic lesions.® Studies indicate that PDL
is particularly effective in treating onycholysis and
subungual hyperkeratosis.” Nd:YAG (neodymium-doped
yttrium aluminum garnet) lasers, with deeper penetration
compared to PDL, and fractional CO2 lasers, which
enhance drug delivery through the nail plate, have also
shown promise in reducing NAPSI scores.'*!2

The unique wavelength and chromophore target
of each laser system determine its penetration depth
and therapeutic potential. PDL (595 nm) targets
oxyhemoglobin and penetrates 1.25 mm, while Nd:YAG
(1064 nm) reaches up to 4 mm, affecting deeper dermal
structures.’? Comparative studies have shown no
significant differences in therapeutic outcomes between
PDL and Nd:YAG lasers when combined with topical
therapies.”

Excimer lasers, though FDA-approved for psoriasis
since 2000, are less effective for nail psoriasis due to
limited UVB penetration through the nail plate.”
Fractional CO2 lasers, particularly when combined with
topical therapies, improve drug delivery and demonstrate
efficacy in both matrix and bed changes, making them a
valuable alternative.'*!!

Despite limited studies, laser systems remain an
attractive, non-invasive treatment option due to their
efficacy and safety. This study aimed to compare the
efficacy and safety of PDL, Nd:YAG, and fractional
CO2 lasers against conventional topical therapy with
betamethasone/calcipotriol ointment.

Methods and Materials

Study Design

This randomized clinical trial was conducted on 40
patients attending the dermatology clinic at Razi hospital,
Tehran University of Medical Sciences, between 2023
and 2024. Patients with Fitzpatrick skin types II-IV,
aged 18-65 years, diagnosed with psoriasis, including
nail involvement, were recruited. Psoriasis diagnosis
was based on recognized clinical features (erythematous
papules and plaques with silvery scales involving nails)
confirmed by two dermatologists.

Sample Size Calculation Method
Due to the absence of similar studies, the correlation
between repeated measurements was assumed to be
0.2, and the expected effect size was set at 1.4 (A=1.4).
Additionally, considering a type I error (a) of 0.05 and a
power (1-p) of 0.80, the minimum required sample size
for each group was estimated to be 10 participants.

The sample size was calculated using the following
formula:

2
(Zl—a/Z + Zl—ﬂ) N le—ar/Z
A? 4
This estimation ensures adequate statistical power for
detecting meaningful differences across treatment groups.

n=R[ 141y
Y

Inclusion and Exclusion Criteria

Eligible participants were adults aged 18 to 65 years who
voluntarily signed informed consent forms, adhered
to study protocols, and demonstrated willingness and
compliance for follow-up visits. Patients included in the
study had bilateral nail involvement in mild to moderate
psoriasis and negative smear and culture results for
onychomycosis. Patients were excluded if they were
pregnant, breastfeeding, or had used topical or systemic
psoriasis treatments within the previous three months.
Additional exclusion criteria included severe psoriasis
requiring systemic therapy, psoriatic arthritis needing
systemic treatment, erythrodermic, pustular, or drug-
induced psoriasis, active bacterial or viral infections in the
treatment area, a history of skin cancers, photosensitivity,
uncontrolled  systemic diseases, seizure history,
hypertrophic scars or keloids, subungual hematomas,
nevi, or nail trauma within the past three months.

Patient Evaluation

Demographic data, including age, gender, and Fitzpatrick

skin type, were recorded. A comprehensive medical

history was taken, and all the patients underwent a

detailed dermatological examination. The severity of nail

involvement was assessed using the Overall NAPSI Scale,

Nail Matrix NAPSI, and Nail Bed NAPSI for all affected

nails. The patients were divided into four groups (n=10

each) via block randomization to receive one of the

following treatments:

1. Nd:YAG 1064-nm laser (Elite Plus, Cynosure® Inc.,
Westford, USA).

2. PDL (V-beam, Perfecta- Candela® Laser Corporation,
Wayland, MA, USA).

3. Fractional CO2 Laser (EdgeONE?®, Jeysis Medical
Inc., Seoul, South Korea).

4. Control group -
dipropionate ointment
Pharmaceutical, Tehran, Iran).

calcipotriol/betamethasone
(Tehran Chemie

Treatment Protocol
Laser treatment was performed in 4 sessions, each 4 weeks
apart.

For the Nd:YAG 1064-nm Laser, using the Elite
Plus device from Cynosure® Inc., Westford, USA,
the parameters included an energy of 20 J/cm® a
pulse duration of 10 ms, and a spot size of 5 mm, with
continuous cold air cooling. The technique involved two
passes of the laser across the nail matrix, lateral folds, and
nail bed with 10%-20% overlap.
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PDL treatment was carried out with the V-beam
Perfecta from Candela® Laser Corporation, Wayland,
MA, USA. The parameters for PDL were a pulse duration
of 6 ms, a spot size of 10 mm, and an energy of 6 J/cm?,
using the Dynamic Cooling Device (DCD) to enhance
patient comfort and minimize epidermal damage. The
DCD system delivered a precise cryogen spray (30 ms
spray duration with a 20 ms delay) prior to each laser
pulse, providing effective cooling of the treated area. The
technique was the same as Nd:YAG, involving two passes
of the laser across the nail matrix, lateral folds, and nail
bed with 10-20% overlap.

Fractional CO2 Laser treatments, performed using the
EdgeONE® from Jeysis Medical Inc., Seoul, South Korea,
involved the following parameters: 40 m] pulse energy, 20
W power, 2 ms pulse duration, density of 2.9% (256 dots/
cm?), spot size of 1 cm?, and a stack of 3-5. The laser beam
was targeted specifically to the nail plate.

Post-treatment care included ice packs, application of
broad-spectrum sunscreen (SPF>50), and adherence
to protective measures for three months. Clinical
evaluations were performed at baseline, before each laser
session, and 3 months after the final session (to account
for full nail growth following laser therapy). Nail severity
was reassessed using the NAPSI scales, and photographic
documentation with a DSLR camera was obtained. The
patients were asked to complete the visual analog scale
(VAS) (0-10) to evaluate their perceived improvement
and pain immediately after each laser session. Adverse
events, including pain, periungual atrophy, and nail
deformities, were documented.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics, Version
28 (IBM Corp., Armonk, NY, USA). Descriptive
statistics summarized categorical data as frequencies
and percentages and continuous data as means with
standard deviations or medians with interquartile ranges,
as appropriate. The Kolmogorov-Smirnov test assessed
the normality of data distribution. Group comparisons
used the chi-square test for categorical variables and the
independent samples t test or Mann-Whitney U test for
continuous variables, depending on data distribution. For
within-group comparisons, the paired ¢ test or Wilcoxon
test was applied. Multiple group comparisons over time
were conducted using repeated measures ANOVA
or the Friedman test, with Bonferroni post hoc tests
for significant differences. Non-parametric data were
analyzed using the Kruskal-Wallis test. Adverse events
were evaluated descriptively to assess the safety profiles of
the treatment modalities. A threshold of 0.05 was used to
determine statistical significance for P values.

Results
Forty patients (198 fingernails), comprising 22 males

and 18 females, entered the study. The participants’ ages
ranged from 19 to 63 years, with a mean age of 40.1 years
(SD=11.8). The duration of psoriasis varied from 1 to 25
years, with a mean of 8.6 years (SD=6.7). Nail psoriasis
duration ranged from 3 months to 12 years, with a mean
duration of 3.2 years (SD =2.8). Nine participants (22.5%)
were cigarette smokers, and 11 (27.5%) had a family
history of psoriasis. Skin type classification showed the
majority had Fitzpatrick skin types IIT (60%), followed
by types IV (25%) and II (15%). The average number
of affected nails per patient was 4.95 (SD=1.96). The
distribution of patients among the different treatment
groups was as follows: the Nd:YAG 1064-nm laser group
consisted of 10 patients, with a total of 51 nails treated; the
PDL group also included 10 patients and treated 47 nails;
the fractional CO2 Laser group comprised 10 patients
and treated 50 nails, while the control group, which
used calcipotriol/betamethasone dipropionate ointment,
included another 10 patients with 50 nails treated. No
significant differences were found in baseline scores for
Overall NAPSI, Nail Matrix NAPSI, or Nail Bed NAPSI
between the treatment groups (Table 1).

Out of 40 patients, three withdrew: one from the
fractional CO2 laser group due to pain, one from
the betamethasone/calcipotriol group due to lack of
improvement, and one from the Nd:YAG laser group
due to worsened skin condition, requiring systemic
medication. None experienced side effects from the laser
treatments.

NAPSI Score and Components for Each Laser Treatment
Pulsed Dye Laser

At baseline, the mean Overall NAPSI score for the PDL
group was 22.1 (SD=6.0). Nail Matrix NAPSI scores at
baseline averaged 10.8 (SD=3.2), while Nail Bed NAPSI
scores averaged 11.3 (SD=3.1). Assessments demonstrated
progressive reductions, with mean Overall NAPSI scores
of 18.0 (SD =5.2) after the first month, 14.0 (SD =4.8) after
the second month, 10.5 (SD=4.2) after the third month,
and 8.3 (SD =3.8) after the fourth month, reflecting a 62.4%
decrease (P<0.001). At 3 months post-treatment, the mean
Overall NAPSI score was 9.2 (SD=3.9), showing a slight
worsening compared to the fourth month, but this change
was not statistically significant (P=0.085).

Nail Bed NAPSI scores decreased significantly starting
from the second month, with a score of 4.2 (SD=2.3)
at month four, reflecting a 62.8% reduction (P<0.001).
Nail Matrix NAPSI scores began to decrease from the
first month, with a score of 4.1 (SD =2.2) after the fourth
montbh, reflecting a 62.0% reduction (P<0.001; Figure 1)

Fractional CO2 Laser

The baseline mean Overall NAPSI score for the fractional
CO2 Laser group was 21.6 (SD=6.2). Nail Matrix NAPSI
scores at baseline averaged 10.7 (SD=3.1), while Nail
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Table 1. Baseline Nail Psoriasis Severity Index Score

NAPSI Score PDL Nd:YAG Laser Fractional CO2 Laser Control Group P Value
Nail Matrix 10.8+3.2 10.9+3 10.7+3.1 10.9+3.3 0.81
Nail Bed 11.3£3.1 11+£3.2 10.9+3 11.1+£3.4 0.77
Overall 22.1+6 21.9+5.8 21.6+6.2 22+5.7 0.74

NAPSI, Nail Psoriasis Severity Index; PDL, pulsed dye laser; Nd:YAG, neodymium-doped yttrium aluminum garnet.

Figure 1. Pulsed Dye Laser Treatment Outcomes. (A) Bilateral thumbs prior
to PDL treatment, (B) Left thumb after laser intervention, (C) Right thumb
after laser intervention, (D) Left hand before undergoing laser therapy, and
E. Left hand following PDL treatment

Bed NAPSI scores averaged 10.9 (SD=3.0). Reductions
were noted throughout the study, with mean Overall
NAPSI scores of 19.0 (SD =5.7) after the first month, 16.8
(SD =5.4) after the second month, 14.2 (SD =5.2) after the
third month, and 11.8 (SD=4.9) after the fourth month,
reflecting a 54.6% decrease from baseline (P<0.001).
At 3 months post-treatment, the mean Overall NAPSI
score was 11.5 (SD =4.8), showing a slight improvement
compared to the fourth month, but this change was not
statistically significant (P=0.09).

Nail Bed NAPSI scores decreased significantly starting
from the first month, with a 50.5% reduction in the fourth
month (P<0.001). Nail Matrix NAPSI scores also showed
progressive reductions, reflecting a 53.3% decrease
(P<0.001; Figure 2).

Nd:YAG Laser
In the Nd:YAG laser group, the baseline mean Overall
NAPSI score was 21.9 (SD=5.8). A gradual reduction in
this score was observed, reaching 18.5 (SD=5.8) at two
months, 16.2 (SD =5) at three months, and 14.8 (SD=4.7)
by month four. Despite this reduction, the trend was not
statistically significant (P>0.05). Three months post-
treatment, the mean score was 14.2 (SD =4.6), indicating
a minimal, non-significant improvement, with a total
reduction of 32.4% by month four.

The baseline Nail Bed NAPSI score was 11.0 (SD=3.2),
and the Nail Matrix NAPSI score was 10.9 (SD=3.0).

Figure 2. CO2 Fractional Laser Treatment Outcomes. (A) Left index and
middle fingers prior to laser treatment, and (B) Left index and middle fingers
after laser intervention

Changes in Nail Bed NAPSI began at month two, but the
reduction by month four and the slight increase observed
at three months (7.4, SD=2.9) were not statistically
significant (P>0.05). The total reduction in Nail Bed
NAPSI was 34.5%. Similarly, Nail Matrix NAPSI scores
started decreasing by month two, but the reduction to 6.8
(SD =2.6) by month four was also not significant (P> 0.05),
resulting in a 37.6% total reduction by month four.

Control Group - Calcipotriol/Betamethasone Dipropionate
Ointment

In the control group, the mean baseline Overall NAPSI
score was 22.0 (SD =5.7). Minor reductions in the Overall
NAPSI score were observed starting from the third
month, with scores of 22.0 (SD=5.7) at month one, 21.9
(SD=5.6) at month two, 19.6 (SD=5.3) at month three,
and 18.5 (SD=5.1) at month four. The total reduction
from baseline to month four was 15.9%, but this change
was not statistically significant (P>0.05). At three
months post-treatment, the mean Overall NAPSI score
was 18.0 (SD=5.0), showing a minimal, non-significant
improvement (P=0.250).

For the Nail Bed NAPSI, the mean baseline score was
11.1 (SD =3.4), with a slight reduction observed by month
four, approximately 17.18%. This change was also not
statistically significant (P=0.220). Similarly, Nail Matrix
NAPSI scores, which started decreasing at month three
(baseline mean: 10.9, SD=3.3), showed a reduction of
about 17.4% by month four, but this was not statistically
significant (P=0.220; Figures 3 and 4).

Statistical Comparisons Between Groups
In this study, statistical comparisons between groups
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Nail Matrix NAPSI Score

First Month Second
Month Treatment

Baseline Third Month Fourth Month Post

e===Puylsed Dye Laser  ====Nd:YAG Laser

Fractional CO2 Laser Control Group

Figure 3. Nail Matrix NAPSI Score

indicated that both the PDL and fractional CO2 Laser
treatments were significantly more effective in reducing
NAPSI scores compared to the Nd:YAG laser and
the control group using -calcipotriol/betamethasone
dipropionate ointment, with P values of P<0.05 for both
lasers.

The PDL group showed a 62.4% reduction in Overall
NAPSI scores by the fourth month, while the fractional
CO2 group exhibited a 54.6% decrease, both achieving
statistical significance (P<0.001).

The PDL group showed a significant reduction in NAPSI
scores when compared to the Nd:YAG laser (P=0.04) and
the control group using the ointment (P=0.03). These
p-values suggest that PDL was significantly more effective
than both the Nd:YAG laser and the topical ointment.

Similarly, the fractional CO2 laser was significantly
more effective than both the Nd:YAG laser (P=0.02) and
the control group using the ointment (P=0.01), with these
comparisons showing statistically significant differences.

However, when comparing PDL with fractional CO2
lasers, the difference in effectiveness was minimal, with
a P value of 0.09, indicating no statistically significant
difference between the two treatments. This suggests that
while both laser treatments showed substantial reductions
in NAPSI scores, their effectiveness was comparable, and
the observed difference was not large enough to reach
statistical significance.

On the other hand, the Nd:YAG laser and the topical
ointment showed only slight improvements in NAPSI
scores, which were not statistically significant, with P
values greater than 0.05 (P>0.05).

Visual Analog Scale Assessments

Patients’ perceptions of pain and treatment outcomes
were evaluated using the VAS, where patients rated their
pain and perceived improvement on a scale from 0 to 10.
Pain levels during the treatment sessions were highest
for the Nd:YAG laser group, with a median VAS score of
approximately 6.34/10. This was followed by the fractional
CO2 laser group, which reported a median VAS score of

Nail Bed NAPSI Score

First Month Second Third Month Fourth Month Post
Month Treatment

Baseline

e==Pulsed Dye Laser  ====Nd:YAG Laser

Fractional CO2 Laser Control Group

Figure 4. Nail Bed NAPSI Score

5.75/10, indicating moderate discomfort. The lowest pain
levels were recorded in the PDL group, where patients
had a median VAS score of 4.13/10, suggesting relatively
less discomfort during the treatment process.

Regarding treatment satisfaction and perceived
improvement, the PDL group showed the highest level
of improvement, with a median satisfaction score of
6.89/10. The fractional CO2 laser group followed closely,
with a median improvement score of 6.47/10. Patients
in the Nd:YAG laser group reported less perceived
improvement, with a median score of 4.25/10, indicating
that this treatment was less effective in their view. The
control group, which was treated with Calcipotriol/
Betamethasone, had the lowest reported satisfaction, with
a median score of 3.54/10.

Adverse Events

All treatments were well-tolerated. The most commonly
reported adverse events included mild pain during
laser application (35%), transient periungual erythema
(22.5%), and temporary nail discoloration (10%). Adverse
events, such as purpura and localized pain, were typically
resolved 10 days post-treatment. Management strategies
included the use of cold compresses to alleviate pain and
erythema, and the patients were advised to avoid trauma
to the affected area during recovery. No long-term
adverse effects, including nail deformities or scarring,
were reported during the study duration.

Discussion

Nail psoriasis is a chronic, often difficult-to-manage
condition that can significantly impact a patient’s
quality of life due to its unsightly nature and associated
discomfort. The primary clinical manifestations of
nail psoriasis include pitting, onycholysis, subungual
hyperkeratosis, and sometimes discoloration. These
changes not only affect the aesthetics of the nails but
also lead to functional impairment and psychological
distress, contributing to the considerable burden faced by
patients.”” Moreover, these symptoms often coexist with
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other forms of psoriasis, particularly plaque psoriasis,
which can complicate treatment.'®

In recent years, significant advancements have
been made in the treatment options for nail psoriasis.
Traditionally, topical therapies such as corticosteroids,
vitamin D analogs, and tars have been the mainstay
of treatment. However, many patients do not achieve
satisfactory results with these therapies, especially
when the condition is severe or resistant to standard
treatments.'” Consequently, laser treatments have gained
popularity due to their targeted action and the growing
body of evidence supporting their efficacy in managing
nail psoriasis."?

Laser therapy for nail psoriasis primarily aims at
reducing inflammation, promoting healing, and restoring
nail integrity.'® The three laser modalities most commonly
used for nail psoriasis include PDL, fractional CO2 laser,
and Nd:YAG laser. Each of these lasers operates through
different mechanisms and offers varying degrees of
efficacy and safety."!

The PDL emerged as the most effective treatment
option, with a 62.4% reduction in the NAPSI in the
study. PDL works by selectively targeting the vascular
components of the skin, particularly the abnormal
blood vessels associated with psoriasis. This modality
uses a yellow light (585-595 nm) to penetrate the skin
and coagulate blood vessels, leading to a reduction in
the inflammatory response.” As inflammation is a key
pathological aspect of nail psoriasis, this laser effectively
diminishes the inflammatory cycle, thereby improving
the overall health of the nail.”

PDL has been shown to modulate cutaneous vascular
abnormalities, which are central to the pathogenesis
of psoriasis.” Psoriatic nails often exhibit changes
in microcirculation, and PDL’s ability to selectively
target these altered vessels allows for the reduction of
inflammation and the regression of psoriatic lesions.”
Moreover, the high efficacy of PDL in clinical practice
is consistent with earlier studies that demonstrated its
ability to achieve significant NAPSI reductions in both
nail and skin psoriasis. A substantial advantage of PDL
is its ability to treat localized psoriatic changes while
minimizing systemic side effects.®*

The fractional CO2 laser, which demonstrated a 54.6%
reduction in NAPSI scores in the study, represents an
effective tool for dermal remodeling. This laser works by
creating microthermal zones within the skin, which induce
healing through controlled thermal injury to the dermis.?
These microthermal zones promote collagen production
and tissue remodeling, leading to the resolution of
psoriatic plaques.* In the context of nail psoriasis, the
fractional CO2 laser’s ability to target both the superficial
epidermis and deeper dermal layers is advantageous, as
it stimulates healing and encourages the resolution of
psoriatic manifestations both at the cutaneous surface and

subungually.”

The mechanism of fractional CO2 laser treatment,
which involves fractional ablation, is particularly
useful for patients with extensive nail involvement. By
stimulating the dermis and the underlying nail matrix,
it facilitates the regeneration of healthy tissue while
simultaneously reducing the severity of inflammation and
hyperkeratosis.!” This treatment also helps in reducing
subungual hyperkeratosis, a common symptom of nail
psoriasis.' While slightly less effective than PDL, the
fractional CO2 laser remains an essential modality in the
management of nail psoriasis, especially for those with
more widespread disease.

The Nd:YAG laser, with a 32.4% reduction in NAPSI,
demonstrated the lowest efficacy of the three modalities
in this study. This laser operates at a wavelength of 1064
nm, which allows it to penetrate deeper layers of the skin
compared to PDL and CO2 lasers. As a result, it can target
deeper dermal layers and may be more effective in treating
psoriasis that affects the deeper regions of the skin.*
However, the lower NAPSI reduction observed with the
Nd:YAG laser suggests that it may be less effective in
treating the superficial manifestations of nail psoriasis,
such as pitting and onycholysis.

Despite its lower efficacy in this context, the Nd:YAG
laser holds potential when used in combination with
other modalities. Its deeper penetration could provide
complementary benefits when treating more complex or
resistant cases of nail psoriasis. The ability of Nd:YAG to
treat deeper layers may also be beneficial in cases where
other therapies fail to address the underlying vascular or
dermal issues.””” However, the efficacy of Nd:YAG laser
treatments could likely be optimized with adjustments
to treatment parameters, including energy settings
and treatment intervals, to increase its effectiveness in
managing nail psoriasis.

A critical component of the success ofany dermatological
treatment is patient satisfaction, which is often influenced
by both the effectiveness and the tolerability of the therapy.
Among the three laser modalities examined, the PDL
received the highest patient satisfaction ratings, primarily
due to its relatively low pain levels during treatment.
Pain management is a significant concern when treating
chronic conditions like nail psoriasis, where long-term
adherence to therapy is required. The study highlighted
that PDL’s ability to provide substantial therapeutic
benefits with minimal pain makes it more acceptable to
patients.” This aligns with other findings in the literature,
which emphasize the importance of pain reduction in
improving patient compliance.”

The fractional CO2 and Nd:YAG lasers, while still
effective, tend to cause more discomfort during treatment,
which may discourage some patients from pursuing
these therapies, particularly over extended treatment
periods. Managing pain effectively not only improves
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the patient experience but also plays a crucial role in
ensuring consistent treatment adherence, which is vital
for the long-term management of chronic dermatologic
conditions like psoriasis.?*%3

The safety profiles of all three laser treatments were
favorable, with mild and transient side effects reported.
Erythema, hyperpigmentation, and mild edema were
the most common adverse effects, and these were
typically resolved within a few hours to days following
the treatment. Such side effects are consistent with the
existing literature, which indicates that laser therapies for
psoriasis generally carry a low risk of serious long-term
complications.'*!

Compared to traditional systemic therapies,
which often involve significant side effects such as
immunosuppression or gastrointestinal disturbances,”
laser treatments present a safer alternative, especially
for patients who are hesitant to pursue more aggressive
treatments due to concerns about adverse effects. Laser
therapies, by targeting the affected tissues with precision,
minimize systemic exposure and significantly reduce the
risk of side effects, making them a particularly attractive
option for patients with localized or resistant forms of
psoriasis.*

The main limitation of this study is the small sample
size (n=40), which may affect the generalizability of
the results. Larger studies are needed to confirm our
findings and allow for more detailed subgroup analyses.
Additionally, the relatively short follow-up period (three
months post-treatment) limits our ability to assess the
long-term efficacy of laser therapy, highlighting the need
for extended follow-up studies. While NAPSI scoring was
used as an objective measure, incorporating histological,
dermoscopic or sonographic evaluations could provide
deeper insights into the treatment effects.

Looking ahead, future research should explore the
combination of laser treatments with systemic therapies
or biologic agents to enhance treatment outcomes,
particularly in patients with severe or persistent forms
of psoriasis. As personalized treatment becomes more
prevalent, it will be important to consider both the
severity of the disease and the unique characteristics of
each patient. Further studies should also focus on refining
laser parameters—such as pulse duration, energy levels,
and treatment intervals—to improve efficacy and patient
comfort. These advancements could help develop more
targeted and less painful treatment protocols, thereby
optimizing the clinical management of nail psoriasis.

This study highlights the critical role of personalized
treatment strategies in managing mnail psoriasis,
emphasizing that while PDL proved to be the most effective
treatment for the majority of patients, an individualized
approach is necessary. For patients with more severe or
deeper nail involvement, a combination of Nd:YAG and
PDL or fractional CO2 lasers may offer better outcomes.

The study also calls for further research to optimize
laser treatment parameters, taking into account factors
such as disease severity, skin type, and pain tolerance.
The integration of laser therapies, especially vascular-
targeted treatments like PDL, is crucial in addressing the
inflammation and abnormal blood vessels central to nail
psoriasis, making these lasers suitable as frontline options
for resistant cases.

Conclusion

The results from this study provide compelling evidence
for the efficacy and safety of laser treatments, particularly
PDL and fractional CO2 lasers, in managing nail psoriasis.
These therapies, through their unique mechanisms
of action, offer significant benefits over traditional
treatments, including high efficacy, minimal side effects,
and improved patient satisfaction. Moving forward,
personalized care, optimized treatment regimens, and the
exploration of combination therapies will likely enhance
the role of lasers in the comprehensive management of
nail psoriasis.
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