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Introduction: Nail psoriasis significantly impairs quality of life and remains therapeutically challeng-
ing due to the limited efficacy of treatments.

Objectives: To compare the clinical efficacy and safety of Nd:YAG laser and intense pulsed light (IPL) 
therapy in nail psoriasis using total and modified NAPSI scores, clinical and dermatoscopic findings.

Methods: This retrospective study evaluated 101 nails from 14 patients treated with either IPL 
(N=66) or Nd:YAG laser (N=35). Treatments were administered every 4–6 weeks for 2–8 sessions. 
Nail psoriasis severity was assessed at baseline and at six months using NAPSI, mNAPSI, and derma-
toscopic and clinical features. 

Results: PL therapy significantly reduced matrix (3.48→1.94), nail bed (3.47→1.33), total NAPSI 
(6.95→3.27), and mNAPSI (9.21→3.92) scores (P<0.05). Nd:YAG laser treatment also resulted in 
significant improvements in matrix (3.54→2.20), nail bed (3.77→1.97), total NAPSI (7.31→4.17), 
and mNAPSI (8.83→5.23) scores (P<0.05). In our cohort, IPL appeared to have a more favorable im-
pact on mNAPSI, pitting, salmon patches, subungual hyperkeratosis, and splinter hemorrhages, while 
Nd:YAG tended to provide greater improvement in leukonychia (P<0.05). No recurrence or adverse 
event was observed during the 12-month follow-up period.

Conclusions: Both IPL and Nd:YAG laser therapies are safe and effective options for nail psoriasis. 
IPL showed superior efficacy in nail bed involvement, whereas Nd:YAG may be preferred for leukon-
ychia. Laser-based treatments are promising alternatives in refractory cases.

ABSTRACT
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Introduction

Psoriasis is a chronic inflammatory skin disease, with ap-

proximately 2550% of patients having nail involvement. 

Nail involvement is a risk factor for the development of 

psoriatic arthritis, and the frequency of nail psoriasis in PSA 

patients is 70% [1, 2]. Since fingernails are frequently af-

fected and this unacceptable nail appearance is accompanied 

by pain in 50% of patients, quality of life is significantly 

negatively affected [1, 2]. In fact, the Nail Psoriasis Severity 

Index (NAPSI) and Dermatological Life Quality Index have 

been found to be correlated in studies [3]. Nail findings vary 

according to the pathologically involved area of ​​the nail. 

Pitting, leukonychia, red spot in the lunula, and nail plate 

crumbling are seen in matrix involvement, while oil drop 

discolorations-salmon patch , onycholysis, hyperkeratosis, 

and splinter hemorrhage are seen in nail bed involvement 

[1]. Nail psoriasis is more severe in patients with early onset 

of the disease and in the presence of a family history [2].

The management of nail psoriasis poses a considerable 

challenge, necessitating a patient-specific approach tai-

lored to the severity of the condition [2]. This complexity 

arises from the limited efficacy and discomfort associated 

with topical therapies as well as from the potential for sys-

temic adverse effects associated with systemic treatment op-

tions [2].

Recent studies have demonstrated the efficacy of light 

and laser-based treatments such as phototherapy, intense 

pulsed light (IPL) and pulsed dye laser (PDL), and 1064 nm 

neodymium-doped yttrium aluminum garnet (Nd:YAG) la-

ser as effective treatment options for nail psoriasis [4, 5].

Objectives

This study aimed to provide the first comparative evaluation 

in the literature of Nd:YAG laser versus IPL therapy in the 

treatment of nail psoriasis.

Methods

A total of 101 nails (92 fingernails and nine toenails) from 

14 patients with nail psoriasis who received Nd:YAG laser 

or IPL treatment at the Dermatology Department of Ankara 

University School of Medicine between 2016 and 2023 were 

evaluated. The study was approved by the Ethics Committee 

of Ankara University (Approval No: 2024/559). Informed 

consent was obtained from all participants.

The diagnosis of nail psoriasis was made on the basis 

of clinical, dermatoscopic, and pathological examinations. 

A total of ten patients exhibited cutaneous manifestations, 

while four patients presented with isolated instances of 

nail psoriasis. Patients diagnosed with onychomycosis, as 

determined by evaluation with native preparation and fun-

gal culture, and patients diagnosed with pustular psoriasis 

were excluded from the study. Patients who had received 

systemic or topical psoriasis treatments within six months 

before or after the study treatment period were excluded. 

Furthermore, patients suffering from coagulation disorders, 

hypertrophic scars, or a history of keloid formation were not 

included in the study.

Of the 14 patients included in the study, nine received 

IPL treatment applied to 61 fingernails and five toenails  

(a total of 66 nails). The parameters employed for IPL treat-

ment consisted in a pulse duration of 5 ms, a spot size of 

4×1 cm, a pulse delay of 5–10 ms, and a fluence of 20 J/cm²  

(560 handpick). Patients underwent an average of six ses-

sions (4–8 sessions), with 4-week intervals. Five patients re-

ceived Nd:YAG laser treatment, which was applied to a total 

of 35 nails, including 31 fingernails and fourtoenails. The 

parameters employed for the Nd:YAG treatmentconsisted in 

a pulse duration of 15 milliseconds, a spot size of 4 mm, and 

a fluence of 100 J/cm². The mean number of sessions was 

4.8 (range 2–6 sessions), with 4-week intervals. No topical 

anesthetic was administered to any patient, and pain scores 

were recorded during the procedure using the visual ana-

logue scale (VAS).

Prior to treatment and at the six-month follow-up, the 

severity of nail psoriasis was assessed using the follow-

ing metrics: nail bed, nail matrix, and total NAPSI scores  

(8 points) as well as the modified NAPSI score. The following 

clinical findings were also considered: onycholysis, pitting, 

red spots on the lunula, salmon patches, leukonychia, splin-

ter hemorrhages, and hyperkeratosis. A series of clinical and 

dermatoscopic photographs were taken, and patients were 

observed for signs of recurrence for an average period of  

12 months (range 6–18 months).

Statistical analyses were performed using SPSS software 

(version 27; IBM Corp., Armonk, NY, USA). Descriptive sta-

tistics are presented as frequencies and percentages for cat-

egorical variables, and as mean ± standard deviation (SD) 

or median with interquartile range (IQR) for continuous 

variables, as appropriate. The Shapiro–Wilk test was used to 

evaluate the normality assumption for continuous variables.

Since the distributions of the continuous variables de-

viated from normality, non-parametric statistical tests were 

employed. Between-group comparisons were conducted 

using the Mann–Whitney U test, while within-group pre-

to-post-treatment comparisons were analyzed using the 

Wilcoxon signed-rank test. For paired categorical variables, 

McNemar’s test was applied. Associations between indepen-

dent categorical variables were assessed using Pearson’s chi-

square test.

A two-tailed p-value of <0.05 was considered statistically 

significant for all analyses.
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Results

Fourteen patients (10 females, four males) were evaluated. 

The mean age was 28.6 years (range: 8–58 years), and the 

mean disease duration was nine years (range: 1–20 years). 

Baseline PASI, NAPSI, and mNAPSI scores and the rate of 

cutaneous involvement were similar between the IPL and 

Nd:YAG groups (P>0.05). Detailed patient information is 

presented in Table 1.

In the overall cohort, the mean matrix score decreased 

from 3.5 prior to treatment to 2.03 at the six-month 

follow-up. At the same time, the bed score declined from 

3.57 to 1.55. The total NAPSI score decreased from 7.08 

to 3.58, while the modified NAPSI score fell from 9.08 to 

4.38. Pretreatment findings included onycholysis in 77 nails, 

pitting in 94 nails, red spots on the lunula in 74 nails, salmon 

patches in 52 nails, leukonychia in 91 nails, and hyperker-

atosis in 74 nails. At the six-month follow-up, onycholysis 

was present in 39 nails, pitting in 87 nails, red spots in 27 

nails, salmon patches in 23 nails, leukonychia in 74 nails, 

and hyperkeratosis in 32 nails.

In the IPL-treated group (N=66), matrix scores decreased 

from 3.48 to 1.94, bed scores from 3.47 to 1.33, total NAPSI 

scores from 6.95 to 3.27, and modified NAPSI scores from 

9.21 to 3.92 (P<0.05). Pretreatment onycholysis was ob-

served in 56 nails, while posttreatment onycholysis was 

observed in 26 nails (P<0.05). Pitting was observed in 64 

nails before treatment and 52 nails after treatment (with a 

pitting score of P<0.05). Prior to treatment, red spots were 

present on 47 nails; after treatment, this number decreased 

to 13 (P<0.05). The number of salmon patches decreased 

from 36 to seven (P<0.05). Leukonychia was observed in 56 

nails before treatment and 52 nails after treatment (P>0.05). 

Hyperkeratosis decreased from 52 to 10 nails following 

treatment (P<0.05). Splinter hemorrhages were present in 64 

nails before treatment and 52 nails after treatment (P<0.05) 

(Table 2A-B, Figures 1, 2).

In the Nd:YAG-treated group (N=35), matrix scores de-

creased from 3.54 to 2.20, bed scores from 3.77 to 1.97, total 

NAPSI scores from 7.31 to 4.17, and modified NAPSI scores 

from 8.83 to 5.23 (P<0.05). Pretreatment onycholysis was 

observed in 21 nails, while posttreatment onycholysis was 

observed in 13 nails (P<0.05). Although pitting was detected 

in 30 nails at baseline and 35 nails after treatment, its se-

verity significantly decreased following therapy (P<0.05). 

Red spots were observed on 27 nails prior to treatment and 

14 nails following treatment (p<0.05). Salmon patches were 

observed on 16 nails prior to and following treatment. Leu-

konychia was evident in all 35 nails prior to treatment and 

in 22 nails following treatment (P<0.05). Hyperkeratosis 

was evident in 22 nails before and after treatment. Splinter 

hemorrhages were present in all 35 nails before treatment, 

and there was no improvement after treatment (Table 2A-B, 

Figures 1, 2).

A comparison of IPL and Nd:YAG laser treatments re-

vealed that both modalities exhibited comparable efficacy in 

enhancing bed scores, matrix scores, and total NAPSI scores 

and in reducing clinical manifestations such as onycholysis 

and red spots (P>0.05). However, IPL was found to be more 

effective than Nd:YAG in improving modified NAPSI scores, 

pitting, splinter hemorrhage, hyperkeratosis, and salmon 

patches (P<0.05). Conversely, Nd:YAG laser treatment 

demonstrated superior efficacy in reducing leukonychia 

compared to IPL (P<0.001) (Figures 1, 2).

The mean VAS pain score during the procedure was 6 in 

the Nd:YAG group and 5.8 in the IPL group (P>0.05). During 

the one-year follow-up, no recurrences or treatment-related 

adverse event was observed in the treated nails. We have 

clarified that all patients were systematically assessed at 

months 1, 3, 6, and 12, that no adjunctive therapy was ad-

ministered during follow-up, and that no patient was lost 

to follow-up.

Discussion

Nail psoriasis can significantly impair quality of life, both 

due to its cosmetic impact and to the pain reported in 

nearly half of affected patients [2, 3]. However, treatment 

remains challenging. Topical agents inadequately penetrate 

the nail plate, systemic and biologic therapies have notable 

adverse-effect risks, and intralesional injections are often 

poorly tolerated [2]. Light-based and laser therapies have 

therefore emerged as promising alternatives, offering deeper 

tissue penetration with minimal systemic effects, particularly 

for refractory nail involvement, although the supporting evi-

dence remains limited [6].

Table 1. Characteristics of patients receiving IPL and Nd:YAG laser therapy.

Treatment 
Type

Number of Patients 
(Male/Female)

Mean Age  
(min–max, years)

Mean Disease 
Duration  

(min-max years)

Cutaneous 
involvement  

(n) / *PASI (Median)

**VAS score 
during treatment 
(Median-IQR)

IPL 9 (3/6) 27.6 (10–58) 9.3 (4–20) 2 patients / 3 5.8 (4.2-6.8)

Nd:YAG Laser 5 (1/4) 30.4 (8–42) 8.4 (1–14) 1 patient/ 3.2 6 (4-6.3)

Abbreviation: IPL: intense pulsed light; Nd:YAG: neodymium-doped yttrium aluminum garnet. Abbreviations: PASI: Psoriasis Area and 
Severity Index; VAS: visual analog scale. *,**: p>0.05 with Mann Whitney U test
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Table 2. A: Therapeutic effects of IPL and Nd:YAG lasers on nail psoriasis parameters.  
B: Therapeutic efficacy of IPL and Nd:YAG lasers on clinical manifestations of nail psoriasis.

A.

Parameter Treatment

Baseline 
Mean±SD

Post-treatment 
Mean±SD

Change 
Mean±SD

p-value* p-value**Median (IQR) Median (IQR) Median (IQR)

Matrix scores IPL 3.48±0.5
3(3-4)

1.94±1.19
1(1-3)

1.55±1.08
2(0-2)

<.001 0.210

Nd:YAG 3.54±0.51
4(3-4)

2.20±0.90
2(2-2)

1.34±0.94
1(1-2)

<.001

Bed scores IPL 3.47±0.61
4(3-4)

1.33±1.26
1(0-3)

2.14±1.26
2(1-3)

<.001 0.174

Nd:YAG 3.77±0.43
4(4-4)

1.97±1.04
2(1-2)

1.80±0.9
2(2-2)

<.001

Total NAPSI scores IPL 6.95±1.07
7(6-8)

3.27±2.40
2(1-6)

3.68±2.27
4(1-5)

<.001 0.058

Nd:YAG 7.31±0.83
8(7-8)

4.14±1.90
4(3-4)

3.14±1.77
3(3-4)

<.001

Modified NAPSI scores IPL 9.21±2.41
9(7-12)

3.92±2.06
4(2-5)

5.29±3.45
6(1-9)

<.001 0.001

Nd:YAG 8.83±1.85
9(8-10)

5.23±1.61
5(4-6)

3.60±2.16
5(2-5)

<.001

Pitting IPL 1.82±0.91
2(1-3)

1.09±0.72
1(1-2)

0.73±0.76
1(0-1)

<.001 0.035

Nd:YAG 1.89±1.11
2(1-3)

1.57±0.78
1(1-2)

0.31±0.72
0(0-1)

<.016

Onycholysis IPL 2.05±1.04
2(2-3)

0.61±0.94
0(0-1)

1.44±1.23
1(0-3)

<.001 0.274

Nd:YAG 1.57±1.36
2(0-3)

0.37±0.49
0(0-1)

1.20±0.99
2(0-2)

<.001

*:Wilcoxon test, **:Mann-Whitney U test

B.

Parameter Treatment

Baseline Post-treatment Change

p-value** p-value*N(%) N(%) N(%)

Red spots on the lunula IPL 47(71.2) 13(19.7) 34(51.5) <.001 0.168

Nd:YAG 27(77.1) 14(40.0) 13(37.1) <.001

Hyperkeratosis IPL 52(78.8) 10(15.2) 42(63.6) <.001 0.001

Nd:YAG 22(62.9) 22(62.9) 0 1.000

Salmon patch IPL 36(54.5) 7(10.6) 29(43.9) <.001 0.001

Nd:YAG 16(45.7) 16(45.7) 0 1.000

Leukonychia IPL 56(84.8) 52(78.8) 4(6.1) >.050 0.001

Nd:YAG 35(100.0) 22(62.9) 13(37.1) <.001

Splinter hemorrhage IPL 64(97.0) 52(78.8) 12(18.2) <.001 0.007

Nd:YAG 35(100.0) 35(100.0) 0 1.000

*: Pearson chi-square, **:MC-Nemar

Microvascular alterations, including increased angio-

genesis, vascularity, and capillary tortuosity within the nail 

bed and matrix, play a key role in nail psoriasis pathogen-

esis. Vascular-targeting systems such as the 595-nm pulsed 

dye laser (PDL) selectively target oxyhemoglobin at the 

dermoepidermal junction, reducing abnormal vasculature 

and T-cell-mediated inflammation, with proven efficacy in 

psoriasis [7, 8]. The 1064-nm Nd:YAG laser also targets 
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     Figure       1   .  Clinical findings and severity score changes in nail psoriasis treated with IPL and Nd:YAG laser. 

     Figure       2   .  Clinical and dermoscopic improvement of nail psoriasis following laser-based therapies, quantified using 

the modified Nail Psoriasis Severity Index (mNAPSI). (A, B) Clinical images obtained before (A) and after (B) six 

sessions of IPL, demonstrating marked regression of onycholysis, crumbling, and subungual hyperkeratosis, with a 

substantial reduction in mNAPSI score from 18 to 4. (C, D) Dermoscopic images before (C) and after (D) six ses-

sions of Nd:YAG laser, showing a significant decrease in pitting and leukonychia, reflected by a decline in mNAPSI 

score from 5 to 1. (E, F) Clinical response before (E) and after (F) eight sessions of IPL, with resolution of crumbling, 

splinter hemorrhages, and oil-drop patches, accompanied by a reduction in mNAPSI score from 7 to 1. (G, H) Clin-

ical images before (G) and after (H) six sessions of IPL, demonstrating improvement in onycholysis, hemorrhage, 

and discoloration, with a corresponding decrease in mNAPSI score from 7 to 1. 
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NAPSI improvements in our cohort may be attributed to 

longer treatment intervals [13].

Nd:YAG laser therapy has consistently demonstrated 

clinical benefits in nail psoriasis. In the present study, sig-

nificant improvements were observed in matrix and nail 

bed scores, accompanied by marked reductions in total and 

modified NAPSI (P<0.05).These findings are consistent with 

prior studies demonstrating significant reductions in NAPSI 

scores with Nd:YAG therapy [14-16] (Table 3). Furthermore, 

ultrasonographic assessments in earlier studies also sup-

ported structural improvement, including reduced nail bed 

and matrix thickness and dermal vascularity [17]. Notably, 

our work is the first to evaluate Nd:YAG efficacy using the 

modified NAPSI, demonstrating a 41% reduction in this pa-

rameter. Overall, the deep vascular penetration of Nd:YAG 

laser supports its potential as a therapeutic option for nail 

psoriasis [15].

In the literature, discrepancies exist regarding the clinical 

efficacy of Nd:YAG laser in nail psoriasis; indeed, Elwan et al.  

reported improvement confined to matrix involvement, 

which may be attributed to suboptimal laser parameters and 

the presence of thick toenails limiting effective beam pene-

tration [18]. Similarly, El-Basiony et al. noted reductions in 

oxyhemoglobin and achieves greater penetration depth  

(≈5 mm), whereas intense pulsed light (IPL), a polychromatic 

source operating at 500–1200 nm, similarly induces selective 

photothermolysis of psoriatic vasculature [9, 10].

Despite their mechanistic rationale, data on the use 

of IPL and Nd:YAG specifically for nail psoriasis remain 

scarce [4]. The aim of this study was to directly compare 

their clinical efficacy by evaluating total and modified 

NAPSI scores and key nail findings, including onycholysis, 

pitting, splinter hemorrhages, red spots on the lunula, sub-

ungual hyperkeratosis, leukonychia, and salmon patches. 

To our knowledge, this is the first study to provide such a 

comparative analysis.

In the present study, IPL therapy resulted in a 45% im-

provement in matrix scores, 62% in nail bed scores, and 

53% in total NAPSI (P<0.05). Consistent with our find-

ings, previous studies have demonstrated significant im-

provements in both matrix and nail bed involvement with 

IPL therapy, accompanied by reductions in NAPSI scores  

[11, 12] (Table 3). Tawfik et al. similarly demonstrated sig-

nificant improvements in matrix (32%), nail bed (71%), and 

total NAPSI scores (82%) with biweekly IPL over six months 

(P<0.001) [13]. The comparatively lower nail bed and total 

Table 3. Summary of clinical studies evaluating IPL and Nd:YAG laser therapies for nail psoriasis.

Study Treatment Session Parameters Main Outcomes Adverse Effects-Notes

Tawfik et al. [12] IPL Every 2 weeks × 
6 months

Significant improvement in 
matrix (32%), bed (71%) and 
total NAPSI (82%) (p<0.001)

Mild pain, post-
inflammatory 
hyperpigmentation,  
3 recurrences

Morsy / Eman  
et al. [13]

IPL Not specified Significant improvement in 
matrix (55%) , bed (69%) total 
and mNAPSI (p<0.05)

Subungual hyperkeratosis: 
earliest response

Shaheen / Moha  
et al. [14]

IPL — Clinically significant 
improvement

Well tolerated

Shrook et al. [15] Nd:YAG 
(1064 nm)

Monthly • 5 mm  
• 40 J/cm²

Significant improvement in 
matrix (29%), bed (37%) and 
total NAPSI (33%)

No recurrence

Kartal et al. [16] Nd:YAG 
(1064 nm)

Monthly ×  
12 months

Significant improvement in 
matrix (77%), bed (86%) and 
total NAPSI (78%) (p<0.05)

No relapse; excluded 
severe nail psoriasis

Roter et al. [17] Nd:YAG vs 
PDL

— Both modalities effective and 
comparable

Confirms Nd:YAG 
effectiveness

Elwan / Yasmin  
et al. [18]

Nd:YAG Facial telangiectasia 
settings

Only matrix improvement; no 
bed or total NAPSI

50% toenails → lower 
penetration depth

El-Basiony et al. 
[19]

Nd:YAG — Improvement target NAPSI 
and pitting (33%) (p>0,05), 
Significant reduction in nail 
bed and matrix thickness and 
dermal vascularity with USG 
(p<0,05)

↓ bed/matrix thickness + 
vascularity

Abbreviations: IPL: intense pulsed light; Nd:YAG: neodymium:yttrium-aluminum-garnet laser; PIH: post-inflammatory hyperpigmentation; 
NAPSI: Nail Psoriasis Severity Index; mNAPSI: Modified NAPSI; USG: ultrasonography; PDL: pulsed-dye laser; NS: not significant.
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target NAPSI and pitting that did not reach statistical signif-

icance (P>0.05) [17].

IPL has demonstrated efficacy in improving pitting, and 

in our cohort, the magnitude of this improvement appeared 

greater than that achieved with Nd:YAG, a finding that 

may reflect the relatively low vascularity of the nail matrix  

[11, 14, 17, 18].

Conversely, Nd:YAG significantly improved leukonychia 

(P<0.05), while IPL did not; both modalities were similarly 

effective in reducing red spots on the lunula. Although Taw-

fik et al. previously showed improvement in leukonychia 

with IPL, this was not observed in our cohort [13].

In this study, IPL and Nd:YAG lasers demonstrated com-

parable efficacy in improving onycholysis; however, only 

IPL yielded significant improvements in hyperkeratosis, 

salmon patches, and splinter hemorrhages (P<0.05). These 

findings are in line with the results reported by Morsy et 

al., who observed prominent improvement in onycholysis 

and salmon patches, with subungual hyperkeratosis show-

ing the earliest therapeutic response following IPL therapy 

[11]. In contrast, variability in Nd:YAG outcomes has been 

described: Elwan et al. reported no significant change in 

salmon patches or hyperkeratosis, whereas Khashaba et al. 

documented significant improvement in both features using 

deeper-penetrating Nd:YAG parameters (5-mm spot size, 

40 J/cm²), highlighting a parameter-dependent therapeutic 

response [14, 18].

In our cohort, pain intensity during IPL and Nd:YAG 

treatments was comparable, and both modalities were 

well tolerated, with no adverse effect or recurrence during 

12-month follow-up. These observations align with previ-

ous studies reporting favorable tolerability profiles for IPL; 

Tawfik et al. noted only mild side effects with occasional 

recurrence , and Morsy et al. reported a mean VAS score of 

5.8, while similar safety outcomes were documented by Sha-

heen et al. [11-13]. Likewise, the safety of Nd:YAG has been 

consistently demonstrated, with no recurrence reported over 

3–12 months of follow-up [14, 15].

Given the higher vascularity of the nail bed compared 

with the matrix, bed-related manifestations generally exhibit 

a more favorable response to vascular-targeting laser systems 

[4, 5]. However, heterogeneity in nail characteristics, laser 

parameters, and the lack of standardized treatment proto-

cols continue to limit direct comparison across studies.

The retrospective design, small sample size, lack of ran-

domization, and analysis at the nail level without adjustment 

for intra-patient dependency inherently limit the generaliz-

ability of our findings and may increase the risk of type I 

error, particularly in the absence of multiple-comparison 

corrections such as Bonferroni adjustment. Additionally, 

evaluating multiple nails from the same patient may intro-

duce intra-individual variability.

Conclusions

This study suggest that both IPL and Nd:YAG lasers may 

serve as practical therapeutic options in isolated or refrac-

tory nail psoriasis, especially in individuals unable to tolerate 

systemic treatments. These modalities may also offer value as 

adjunctive therapies; however, larger, prospective, rigorously 

controlled studies are needed to confirm long-term efficacy, 

optimize treatment protocols, and better define appropriate 

patient selection.
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