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Palmar verrucae are slightly elevated tan-colored 
papules with surface scale. They are caused by vari-
ous types of human papilloma viruses; mainly 1.3 and 

10. Depending on the localisation of the lesion and 
the number of lesions, there are many treatment 
modalities. However, palmar verrucae are frequently 
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ABS TRACT Objective: Palmar verrucae are often recalcitrant to treat-
ment. Diphenylcyclopropenone (DPCP) and Nd:YAG laser are treat-
ment modalities that may be used in cases which are resistant to 
conventional treatment modalities. The aim of this study is to compare 
the treatment efficacies and safety of DPCP and Nd:YAG laser in the 
treatment of palmar verrucae. Material and Methods: A total of 30 
patients with single or multiple palmar verrucae were divided into two 
equal groups: DPCP group and the Nd:YAG group with 15 patients in 
each. Informed consent of each patient was taken before treatment. Pre-
treatment photos of each patient were taken. The age, gender, location 
and number of lesions of each patient were noted. One group received 
monthly Nd:YAG treatments and the other group received weekly 
DPCP treatments until complete remission. Results: The mean number 
of sessions required for remission was 1.6 in the Nd:YAG group and 4 
in the DPCP group. Nd:YAG treatment requires a statistically signifi-
cantly lower number of treatment sessions compared to DPCP treat-
ment (p<0.05). The mean treatment duration was 6.4 weeks for the 
Nd:YAG group and 4 weeks for the DPCP group. A statistically signif-
icant difference was found between the two groups in terms of treat-
ment duration the patients achieved complete remission in the DPCP 
group faster than the Nd:YAG group (p=0.005). Conclusion: Our study 
has shown that DPCP is a faster modality than Nd:YAG in the treat-
ment of palmar verrucae. On the other hand, Nd:YAG is more effective 
per treatment session and therefore requires less hospital visits than 
Nd:YAG. The treatment efficacy was independent of the patient’s age 
and number of lesions. DPCP was better tolerated than Nd:YAG. 
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ÖZET Amaç: Palmar siğiller sıklıkla tedaviye dirençlidirler. Difenil-
siklopropenon (DPCP) ve Nd:YAG lazer, tedaviye dirençli siğil has-
talarında kullanılabilen yöntemlerdir. Bu çalışmadaki amacımız, 
palmar siğillerin tedavisinde DPCP ve Nd:YAG tedavilerini karşı-
laştırmaktır. Gereç ve Yöntemler: Çalışmamıza palmar bölgede si-
ğilleri olan toplam 30 hasta dâhil edilip, 2 eşit gruba randomize 
edildi: 1. gruba DPCP tedavisi verilirken, 2. gruba Nd:YAG tedavisi 
verildi. Hastalardan tedavi öncesi onam alındı ve fotoğrafları çekildi. 
Her hastanın yaşı, cinsiyeti, lezyon sayısı ve lokalizasyonu not edildi. 
Hastalara, tam yanıt elde edene kadar, Nd:YAG tedavisi aylık, DPCP 
tedavisi de haftalık olarak verildi. Bulgular: Remisyon için gereken 
seans sayısının ortalaması Nd:YAG grubu için 1,6, DPCP grubu için 4 
idi. Nd:YAG grubu istatistiksel olarak daha az seans gerektirmektedir 
(p<0,05). Nd:YAG grubu için gereken ortalama tedavi süresi 6,4 hafta 
iken, bu süre DPCP için 4 haftadır. DPCP ile daha hızlı remisyon elde 
edilmektedir (p=0,005). İki grup arasında tedavi süresi açısından ista-
tistiksel olarak anlamlı fark bulunmuştur: DPCP grubundaki hasta-
larda Nd: YAG grubuna göre daha hızlı tam remisyon elde edilmiştir. 
Sonuç: Çalışmamızda, palmar siğillerin tedavisinde DPCP’nin 
Nd:YAG’ye göre daha hızlı bir metod olduğunu, buna karşılık 
Nd:YAG’nin etkinliği seans başına daha fazla olup, daha az hastane 
ziyareti gerektirdiğini gösterdik. Tedavi etkinliği, hastanın yaşından 
ve lezyon sayısından bağımsızdır. DPCP, Nd:YAG’ye göre daha iyi 
tolere edilebilmektedir. 
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resistant to treatment. Cryotherapy, photodynamic 
therapy, topical salicylic acid, intralesional 
bleomycin, topical or systemic retinoids, topical 
podophyllin, topical tricloroacetic acid, topical im-
iquimod, intralesional interferon, electrocautery, im-
munotherapy, carbondioxide laser, pulsed dye laser 
and Nd:YAG laser are examples of these modalities.1  

Diphenylcyclopropenone (DPCP) is a contact 
sensitizer that can be used in the treatment of treat-
ment-resistant verrucae via immunotherapy. It has a 
treatment success of up to 85%. It has been found to 
be more successful than cryotherapy and pulse-dye 
laser in previous studies. The location that responds 
to DPCP immunotherapy the most is the proximal 
nail fold.2-4  

Long-pulse 1,064 nm Nd:YAG laser has been 
used in the treatment of verrucae since 1999. Its 
mechanism of action is via the coagulation of vessels. 
Several studies have shown that Nd:YAG laser is as 
effective as pulse-dye laser in the treatment of ver-
ruca plantaris although it has a higher complication 
rate and is more painful. The recommended treatment 
parameters are a spot size of 7 mm, fluence of 100 
J/cm2 and a pulse duration of 20 ms.5-8 

With this study, we aim to compare the treatment 
efficacies and safety of DPCP and Nd:YAG laser in 
the treatment of palmar verrucae. The secondary aim 
is to compare the efficacies of DPCP and Nd:YAG 
depending on the patient’s gender, age and number 
of lesions.  

 MATERIAL AND METHODS 

PATIENT SELECTION 
The patients who have applied to the outpatient clinic 
of İstanbul University-Cerrahpaşa, Cerrahpaşa Med-
ical Faculty, Dermatology and Venerology Depar-
ment with the diagnosis of palmar verrucae and who 
have not received any treatment in the previous 3 
months were included in this study. The patients with 
a history of photosensitive diseases, pregnant or nurs-
ing patients, immunosupressed patients, patients with 
acute/critical illnesses, disabled patients, patients 
with verrucae elsewhere and patients younger than 
18 years of age were excluded from this study. The 
included patients were randomized into two different 

groups of equal sample sizes: DPCP group and the 
Nd:YAG group with 15 patients in each. Informed 
consent of each patient was taken before treatment. 
Pre-treatment photos of each patient were taken. The 
age, gender, location and number of lesions of each 
patient were noted. The post-treatment photos of the 
patients were taken when all lesions were cleared and 
the total number of sessions required for complete re-
mission were noted.  

DIPHENYLCYCLOPROPENONE TREATMENT 
The patients in the DPCP group were first sensitized 
with 2% DPCP solution. Two weeks after sensitiza-
tion, each patient received weekly 2% DPCP treat-
ments. A total of 16 sessions (4 months) weekly was 
planned for the DPCP group. The patients were told 
not to wash their hands for 6 hours after each treat-
ment session. Treatment was conitinued weekly until 
all lesions cleared. 

ND:YAG TREATMENT 
The patients in the Nd:YAG group received monthly 
treatment sessions with the following parameters: a 
fluence of 200 J/cm2, a pulse duration of 15 ms, a fre-
quency of 1.3 Hz and a spot size of 4 mm. The R33 
head-piece of the 1,064 nm Nd:YAG laser (Fotona; 
Dualis SP, Ljubljana, Slovenia). The patients received 
topical EMLA cream before treatment in order to de-
crease pain. A total of 4 sessions monthly (4 months) 
were planned for the Nd:YAG group. Treatment was 
continued monthly until all lesions cleared. 

ETHICAL STATEMENT 
The approval of İstanbul University-Cerrahpaşa 
Medical Faculty Ethics Commitee was taken before 
the study was initiated (23.01.2020, 39122051-
604.01.01-13006). We conducted our research ac-
cording to the World Medical Association 
Declaration of Helsinki. 

STATISTICAL ANALYSIS 
The statistical analysis was performed using SPSS 
version 21. The number of treatment sessions needed 
in order to achieve remission and the other variables 
were analyzed using histograms, probability graph-
ics and Kolmogorov-Smirnov/Shapiro-Wilk tests. 
The spearman correlation test was used in order to 
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analyse the variables that are not distributed normally. 
Mann-Whitney U test was used in order to compare 
the treatment efficacies of DPCP and Nd:YAG. 

 RESULTS 
A total of 30 patients were included in this study. Fif-
teen of these patients received DPCP treatment and 
15 received Nd:YAG treatment. Of these patients, 
thirteen were male and 17 were female. Six male pa-
tients received DPCP treatment and 7 male patients 
received Nd:YAG treatment. Nine female patients re-
cived DPCP treatment and eight female patients re-
cived Nd:YAG treatment. Overall, the mean age of 
the patients was 29.3 years: minumum of 18 and 
maximum of 44 years. Overall, the mean number of 
lesions of each patient was 2.8: minimum 1 and max-
imum 8. All of the patients achieved complete remis-
sion and both methods were successful in the 
treatment of palmar verrucae. Overall, the mean num-
ber of sessions required for remission was 2.8: mini-
mum 1 and maximum 10. 

The mean number of sessions required for re-
mission was 1.6 (minimum 1 and maximum 4) in the 
Nd:YAG group. This number was 4 (minimum 2 and 
maximum 10) in the DPCP group. Nd:YAG treatment 
requires a statistically significantly lower number of 
treatment sessions compared to DPCP treatment 
(p<0.05). Furthermore, this difference was found to 
be significant in both genders: Nd:YAG treatment re-
quires less sessions than DPCP both in females and 
males (p-values 0.003 and 0.004 respectively). 

The mean treatment duration for the Nd:YAG 
group was 6.4 (minimum 3 maximum 16) weeks and 
the mean treatment duration for the DPCP group was 
4 (minimum 2 maximum 10) weeks. The Nd:YAG 
treatment was applied every 4 weeks and the DPCP 
treatment was applied every week. A statistically sig-

nificant difference in terms of treatment duration was 
found between the two groups: the patients achieved 
complete remission in the DPCP group faster than the 
Nd:YAG group (p=0.005). The treatment results are 
summarized in Table 1.  

Figure 1a shows the pre-treatment lesion of a pa-
tient treated with Nd:YAG; and Figure 1b shows the 
same lesion after only 1 treatment session. Figure 2a 
shows the pre-treatment lesion of a patient treated 
with DPCP; and Figure 2b shows the same lesion 
after 10 treatment sessions. 

There is no relationship between the patient’s 
age and the number of treatment sessions required in 
both DPCP and Nd:YAG groups (p= 0.671 and 0.389, 
respectively). Moreover, there is no relationship be-
tween the number of lesions and the number of treat-
ment sessions required for both DPCP and Nd:YAG 
groups (p= 0.901 and 0.333, respectively). Thus, the 
number of treatment sessions is independant of the 
number of lesions.  

As for the side effects, three patients complained 
of pain during and after treatment. All of these pa-
tients were in the Nd:YAG group. Ulceration and bul-
lae formation were observed in one of the Nd:YAG 

Mean number of Minimum number of Maximum number of Mean treatment Minimum treatment Maximum treatment 
sessions sessions sessions  duration  duration duration 

DPCP 4 2 10 4 (p=0.005) 2 10 
Nd:YAG 1.6 (p<0.05) 1 4 6.4 3 16

TABLE 1:  Treatment results.

DPCP: Diphenylcyclopropenone.

FIGURE 1: a) A single lesion on the index finger of a patient before Nd:YAG tre-
atment was initiated; b) The same lesion 1 month after a single session of Nd:YAG 
treatment. Complete remission was observed.

b

a



patients; the scar resolved in a month. Figures 3a and 
3b show ulceration and bullae formation following 
Nd:YAG therapy. The same patients two months fol-
low-up is seen in Figure 4. No side effects were re-
ported in the DPCP group. 

 DISCUSSION 
The conventional treatment modalities for verrucae 
are cryotherapy, electrocoagulation, topical thera-
pies and surgical excision. Although these methods 
are effective, recurrences and incomplete remissions 
are common with these modalities. The 1,064 nm 
Nd:YAG laser is effective due to its ability to pene-
trate deeply into the tissue. However, this deeper 
penetration results in a greater sensation of pain 

compared to other treatment modalities. As a result 
of pain, the patients tend to pull back their extrem-
ities, leading to a lower treatment success.9,10 The 
largest case series for the treatment of palmoplantar 
verrucae with Nd:YAG lasers was reported by Han 
et al. who reported a success rate of 96% and an av-
erage of 1.49 treatment sessions.8 Likewise, Zorman 
et al. reported a success rate of 91% with an average 
of 2.2 treatment sessions.9 All of the patients 
achieved complete remission in our patient series 
and the average number of treatment sessions was 
1.6.  

Previously, the use of Nd:YAG treatment was 
compared to the use of cantharidin–podophylline 
resin-salicylic acid in plantar warts and was found to 
be less effective than cantharidin-podophylline resin-
salicylic acid.11 Likewise, the efficacy of Nd:YAG 
was compared to the efficacy of cyrotherapy in the 
treatment of acral verrucae. The modalities were 
equally effective, however, cryotherapy was less 
painful compared to Nd:YAG.12 There are no previ-
ous studies comparing the treatment efficacy of 
Nd:YAG to DPCP. We report a 100% clearance rate 
in both treatment groups. The average number of 
treatment sessions required for clearance was 1.6 in 
the Nd:YAG group and 2.8 for the DPCP group. The 
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FIGURE 2: a) A lesion on the thumb of a patient before diphenylcyclopropenone 
treatment was initiated; b) The same lesion 1 month after 10 treatment sessions 
of diphenylcyclopropenone.

FIGURE 3: a) Ulceration following Nd:YAG therapy; b) Bullae formation following 
Nd:YAG therapy.

FIGURE 4: Two months after Nd:YAG therapy, all the side effects have subsided.
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difference was statistically significant. Our results 
reveal that Nd:YAG is more effective than DPCP in 
a single session and requires less hospital visits. On 
the other hand, the mean treatment duration for 
Nd:YAG was 6.4 weeks and the mean treatment du-
ration for DPCP was 4 weeks; this difference was 
statistically significant. DPCP is more effective than 
Nd:YAG in terms of treatment duration meaning 
that patients are treated faster with DPCP than 
Nd:YAG. 

There are three previous studies regarding the 
treatment efficacy of DPCP in verruace. Park et al. 
have reported a clearance rate of 75%, Choi et al. 
85% and Suh et al. 85%. The treatment durations 
were 22 weeks, 7.8 to 54 weeks depending on the lo-
cation of the lesion and 9 weeks, respectively.2-4 
Among all palmar verrucae, DPCP was the most ef-
fective in periungal verrucae.3 On the other hand, 
DPCP, as a monotherapy, is less successful than 
cryotherapy and Pulse-dye Laser in the treatment of 
palmar verrucae.4 Again, our study is the first to com-
pare the efficacies of DPCP and Nd:YAG in the treat-
ment of palmar verrucae. Nd:YAG is more effective 
per session and requires less hospital visits; on the 
other hand DPCP treatment is faster.  

Similar to the previous literature, no major ad-
verse side effects were reported in our DPCP-treat-
ment group.2-4 DPCP is a well-tolerated treatment 
modality for palmar verrucae. On the other hand, 3 
(20%) of the Nd:YAG patients reported untolerable 
pain during the treatment sessions, this, again, is in 
line with the previous literature.9,10 Ulceration and 
scar formation were observed in a patient although 
she did not complain of pain during the procedure. 
This adverse effect resolved in a month following 
the use of topical antibiotic creams and epithelising 
agents.  

 CONCLUSION 
Our study has shown that DPCP is a faster modality 
than Nd:YAG in the treatment of palmar verrucae. 
On the other hand, Nd:YAG is more effective per 
treatment session and therefore requires less hospi-
tal visits than DPCP. The treatment efficacy was in-
dependent of the patient’s age and number of lesions. 
DPCP was better tolerated than Nd:YAG.  

Limitations 
The limited sample number is the main restriction of this research. 
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