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Verruca (wart) is a common cutaneous disease caused by the human
papillomavirus (HPV). Plantar warts are frequently associated with HPV
genotypes 57, 27, 1, and 2. While some plantar warts can spontaneously
regress, many patients undergo treatment with topical salicylic acid,
cryotherapy, intralesional bleomycin injection, and laser therapy. Pulsed
dye lasers have been used to treat verruca effectively by targeting the
dilated vessels in the dermis. More recently, lasers with deeper
penetration, such as the 1064-nm long-pulsed neodymium:yttrium-
aluminum-garnet (Nd:YAG) and the 755-nm alexandrite laser, have also
been reported to be effective in the treatment of verruca. We share our
experience of successfully treating recalcitrant plantar warts using long-
pulsed 1064-nm Nd:YAG, alone or in combination with the alexandrite
laser.
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INTRODUCTION

Plantar warts are benign hyperkeratotic epidermal pro-
liferative diseases caused by the human papillomavirus.
Certain genotypes [type 1, 2, 27, 57) are more frequently
associated with the plantar location than others." For
patients whose warts fail to resolve with conventional
treatments, such as topical salicylic acid, cryotherapy, or
intralesional bleomycin injection, laser therapy can be
an effective alternative. Ablative lasers, such as carbon
dioxide lasers and erbium:yttrium-aluminum-garnet
lasers, can be used to remove hyperkeratotic verruca le-
sions. Both lasers are absorbed by water and vaporize
the infected keratinocytes.” Non-ablative lasers are also
effective for the treatment of verruca. The pulse dye laser
(PDLJ has long been used to treat verruca by targeting the
dilated blood vessels within the dermal papillae.’ The re-
sponse rate varies from 48% to 95% depending on the site
of the lesions and the study design.* More recently, lasers
with longer wavelengths, such as long-pulsed 1064-nm
neodymium:yttrium-aluminum-garnet (Nd:YAG) laser,
have been introduced to treat verruca, with slightly higher
cure rates compared to PDL.>* The 755-nm alexandrite
laser has also been suggested to be effective for recalci-
trant periungual warts.”

54 Medical Lasers; Engineering, Basic Research, and Clinical Application
~

MEDICAL
i LASERS

We have experienced two cases of multiple spreading
plantar warts that failed to resolve with repeated cryo-
therapy and bleomycin injection but showed excellent
response to long-pulsed 1064-nm Nd:YAG laser and 795-
nm alexandrite laser.

CASE REPORT

A 22-year-old otherwise healthy man presented with
multiple plantar warts on his soles. He was prescribed
topical 5-fluorouracil (5-FU) plus salicylic acid and cryo-
therapy every 2 weeks. Despite 30 consecutive sessions of
cryotherapy, the lesions continued to grow and spread. The
patient was switched to a monthly long-pulsed 1064-nm
Nd:YAG and 755-m alexandrite laser with the following
parameters: alexandrite - fluence 60 J/cm?; pulse width,
1.0 msec; spot size, 5 mm; 1 pass; Nd:YAG - fluence,
130 J/cm?; pulse width, 30 msec; spot size, 5 mm:; 1 pass
(CLARITY; Lutronic Corp., Goyang, Korea). The thickened
stratum corneum was pared before laser treatment. The
patient showed rapid improvement after two sessions. Af-
ter four laser treatments, all the lesions had been cleared
(Fig. 1).

The other patient was a 27-year-old man who has had
two plantar wart lesions on the right sole for more than 5

Fig. 1. The patient received four
sessions of long pulsed Nd:YAG
laser with one-month intervals. (A,
F) Before treatment. (B, G) One
month after first treatment. (C, H)
One month after second treatment.
(D, I) One month after third
treatment. (E, J) One month after
fourth treatment.




years. He had tried cryotherapy, intralesional bleomycin
injections, and topical 5-FU. However, the lesions did not
disappear after multiple combination therapies. Long-
pulsed 1064-nm Nd:YAG plus 755-nm alexandrite was
then introduced. The parameters used were the same as
those used for the patient described above. One month
after the first treatment, all the lesions had disappeared
(Fig. 2). There was no recurrence after 3 months.

Topical lidocaine plus prilocaine cream was applied
20 min before laser treatment, and an instant cooling
device was incorporated within the laser system. Based
on the numeric pain scale, the maximum intraoperative
pain was 8/10 and 7/10 in the first and second patients,
respectively.

DISCUSSION

The use of lasers for the treatment of verruca is based
on their ability to target the neovascularized vessels in the
papillary dermis. Photothermolysis and microvascular
hemorrhage occur when hemoglobin absorbs light. PDL
devices with a wavelength of 585-595 nm are considered
the standard non-ablative laser for the treatment of vas-
cular lesions. Warts have shown a good response to PDL,
with a cure rate ranging from 48% to 95% in previous lit-
erature. The long-pulsed Nd:YAG laser has a wavelength
at the lower peak of oxyhemoglobin absorbance, and its
penetration depth is deeper than that of the PDL. There-
fore, lesions greater than 2 mm in depth may respond
better to long-pulsed Nd:YAG than to PDL. In a prospec-
tive comparative study, long-pulsed Nd:YAG showed a
slightly higher cure rate than PDL for plantar warts, al-
though the difference was not statistically significant’ In
addition, Nd:YAG lasers require fewer sessions to achieve
remission than PDL.’

The long-pulsed 755-nm Alexandrite laser has a stron-
ger absorption by deoxyhemoglobin and deeper penetra-
tion than PDL. No prospective studies comparing alex-
andrite versus PDL or Nd:YAG laser for cutaneous warts
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Fig. 2. (A) Initial photographs of the
plantar warts. (B) One month after
the first treatment with the combined
long-pulsed Nd:YAG and Alexand-
rite lasers. (C) Three months after
the second laser treatment.

have been conducted, but a case of recalcitrant verruca
that was treated in two sessions of alexandrite laser has
been reported.”

In this study, we used a dual-wavelength alexandrite
and Nd:YAG laser system to treat the recalcitrant pal-
moplantar warts. Both wavelengths are absorbed by
hemoglobin, and therefore, induce the coagulation and
destruction of blood vessels. The removal of the feeder
vessels then leads to necrotic changes in the virus-infect-
ed keratinocytes.

Our patients showed dramatic results in a short period
of time. Due to the long pulse duration (30 msec) and high
energy of the Nd:YAG laser, the patients complained of
severe intraoperative pain. Additionally, pulse-stacking is
required to achieve the desired end point (slight blanching
on the lesion) yet pulse-stacking using 1,064 nm wave-
length alone may lead to adverse events, such as bullae
or burn. Photothermolysis induced an instant increase in
the temperature of the wart lesions. Immediate air cool-
ing within the laser device and additional cooling with an
ice cube before and after laser irradiation helped relieve
the pain. The first patient showed hemorrhagic crusts
after two laser treatments, which has been previously re-
ported as a common reaction after Nd:YAG.2

The 755-nm alexandrite laser is more selectively ab-
sorbed by the vessels and therefore requires less ther-
mal injury to treat verruca. The combination of 755-nm
alexandrite and 1064-nm Nd:YAG laser in the second
patient reduced the total amount of pain, thereby improv-
ing patient compliance. Some of the visible vessels were
destroyed immediately after laser irradiation, resulting in
a whitish crust over the hyperkeratotic plaque.

Our results showed that the long-pulse Nd:YAG and
alexandrite lasers can be effective for recalcitrant plantar
warts. Although excessive pain should be considered,
especially in case of pulse-stacking using Nd:YAG with
its long pulse duration, the instant air cooling device or
combination of alexandrite laser can reduce the intensity
of pain. Evidence for the use of alexandrite lasers in the

VOLUME 11 NUMBER 1 March 2022 55
~

(v
Q
n
(]
X
(]
T
o
=S
-




treatment of verruca is scarce, and to our knowledge,
only one case report exists. Further studies regarding
alexandrite lasers are recommended, especially random-
ized controlled trials comparing the effectiveness of alex-

andrite and Nd:YAG lasers.
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