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Treatment of common warts and
actinic keratoses by Er:YAG laser

Uwe Wollina, Helga Konrad & Theodor Karamfilov

BACKGROUND AND OBJECTIVES:
The use of ablative lasers in the
treatment of common warts and
precancerous actinic keratoses
has been reported in the liter-
ature, showing variable response
rates and relapse rates. The
erbium:YAG laser (Er:YAG) with
a wavelength of 2.94 pym allows
precise ablation avoiding strong
inflammation. The authors have
evaluated the potential benefits
of Er:YAG laser treatment for dif-
ficult-to-treat warts and actinic
keratoses.

PATIENTS AND METHODS: A total
of 69 patients with difficult-to-
treat warts (periungual or
plantar) with a mean age of 30.1
* 16.1 years (range 11-58 years),
and 29 patients with actinic ker-
atoses with a mean age of 73.5 +
9.7 years (range 58-90 years)
were treated by Er:YAG laser.
Ablative therapy was performed
with a spot size of 3 mm, a fre-
quency between 8 Hz and 15 Hz,
and a fluence of 5.7-11.3 ] cm~2
(warts) or 5.7-7.1 ] cm™2 (actinic
keratoses).

RESULTS: After a single laser

treatment a complete response
(CR) was observed in 50 patients
with warts (72.5%). Plantar
warts were more resistant
(13.5% non-responder) com-
pared with periungual warts
(5.9% non-responder). Twelve
patients with a CR showed a
relapse within 3 months after
treatment (24.0%). All but one
suffered from plantar warts.
Twenty-six patients with actinic
keratoses showed a CR after a
single laser treatment, and in
three patients a partial response
(PR) was achieved. None of the
patients treated with Er:YAG
laser developed pigment
changes, wound infections or
scarring.

CONCLUSION:  Treatment of
common epithelial lesions such
as common warts or actinic ker-
atoses by Er:YAG laser is safe
and effective. In patients with

plantar warts, however, a
significant rate of relapse may
occur, requiring  additional
therapy.
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Introduction

Warts caused by infection of the epidermal keratinocytes
with human papillomavirus (HPV) are among the most
common benign infectious skin lesions. Most people will
experience infection with HPV during their lifetimes. The
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prevalence of viral warts in European countries has been
recorded at between 3% and 20%." There is good evid-
ence to support their treatment by cryotherapy, with a
clearence rate of repeated treatment up to 69%.
Cryotherapy, however, is painful and, in the case of peri-
ungual warts, destruction of the nail plate is a risk. The
search for other treatment options is worthwhile.
Ablative laser surgery by CO, laser or pulsed dye laser
has shown a clearance rate of 47-90%, but scarring and
pain may occur.”® Since thermal injury of the dermal
tissue and inflammatory response induced by Er:YAG
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laser are less pronounced than with CO, laser or pulsed
dye laser the risk of scarring is reduced.

Actinic or solar keratoses are epidermal tumors that
share clinical, histological, and molecular parameters
with invasive squamous cell carcinoma except invasion or
metastasis.” They are more common in patients with a
light complexion and sun exposure. Their incidence
increases with age and cumulative UV-irradiation. It has
been calculated that about 8% of actinic keratoses will
develop into invasive squamous cell carcinoma. Their
appropriate treatment in combination with sun protec-
tion is a preventive measure for invasive squamous cell
carcinoma.*” Curretage and cryotherapy are effective and
rapid treatment options in many cases.'®" Ablative lasers
have been used to remove actinic keratoses, but pigment
changes may be a problem in CO, laser-treated facial
lesions. In one study, CO, laser showed disappointing
results in the prophylaxis of actinic keratoses.'

The pulsed Er:YAG laser with a wavelength of 2.94 um
is 10 times more selective for water than their CO, coun-
terparts and thus results in enhanced tissue vaporization
and reduced thermal damage. In contrast with other mid-
infrared lasers, the Er:-YAG laser thus provides a useful
instrument in laser surgery, especially when the aim is
careful ablative removal of superficial lesions with
maximum sparing of adjacent tissue.">"* In a small trial,
five patients with multiple facial actinic keratoses were
treated by Er:YAG laser with topical anesthesia only. There
was no development of pigment changes or scarring.”

Patients and methods

A total of 69 patients with difficult-to-treat warts (peri-
ungual or plantar) with a mean age of 30.1 + 16.1 years
(range 11-58 years) and 29 patients with actinic keratoses
with a mean age of 73.5 + 9.7 years (range 58-90 years)
were included. There were 36 female patients with warts
and six female patients with actinic keratoses. Most
patients were of Fitzpatrick skin phototypes I to II, only
eight patients had phototype III. Prior to laser treatment
the skin was anesthetized with 2% mepivacaine (Scandi-
cain 2%@®; AstraZeneca, Wedel, Germany) in two patients
with periungual warts or EMLA® cream (AstraZeneca) in
15 patients with warts and 12 patients with actinic ker-
atoses. The remaining patients did not need anesthesia at
all. All patients were treated with a pulsed Er:YAG laser
(Dermablate  MCL 29; Asclepion Meditech, Jena,
Germany). Ablative therapy was performed with a spot
size of 3 mm, in partially overlapping mode, with a fre-
quency between 8 Hz and 15 Hz and a fluence of 5.7-11.3
J cm™? (warts) or 5.7-7.1 ] cm™? (actinic keratoses). Abla-
tion was performed until spot-like capillary bleeding was
evident. The laser-treated warts were covered with a
sterile dressing (Cutiplast® steril; Beiersdorf, Hamburg,
Germany). Actinic keratoses of a small size were covered
with the same dressing, while larger lesions were covered
with hydroactive dressings (Comfeel®; Coloplast, Humle-
back, Denmark; Askina transorbent®; Braun-Petzold,

Melsange, Germany). Antibiotic prophylaxis was not
used.

Results

Overall, most patients tolerated the treatment very well.
Slight pain did occur — in particular during laser treat-
ment of plantar warts. A mild burning sensation was
noticed for actinic keratoses. After a single laser treat-
ment a complete response (CR) was observed in 50
patients with warts (72.5%) irrespective of the duration
of the infection with HPV or the age of the patient.
Plantar warts were more resistant (13.5% non-respon-
der) compared with periungual warts (5.9% non-respon-
der). Larger mosaic plantar warts were less sensitive than
single lesions. Twelve patients with CR showed a relapse
within 3 months after treatment (24.0%). All but one suf-
fered from plantar warts.

Twenty-six patients with actinic keratoses showed a
CR after a single laser treatment, while in three patients a
partial response (PR) was achieved. Eight of 29 patients
(27.5%) needed several treatments because of multiple
lesions. During a follow-up of 3 months none of the
patients showed a relapse of actinic keratoses or the
development of invasive squamous cell carcinoma.

Time to healing of the wounds was 7-10 days, with
larger areas needing more time. We did not record any
infection, pigment changes or scarring even in the large
areas that were treated.

Figure 1 demonstrates the treatment of multiple
actinic keratoses in sun-damaged skin on the back of a
sportsman. Within 1 year of follow-up and sun-
protection the results were excellent.

Discussion

Variable methods of treating warts have been reported
but only cryotherapy has gained a sufficient level of evid-
ence for efficacy and safety. There is no single treatment
available that is effective in all patients. The average clear-
ance rate within 3 months of treatment is about 60—~70%."
Advances in laser techniques have increased both the
safety and popularity of laser surgery in dermatology.
Complete clearance rates of CO, laser and pulsed dye
laser for warts was reported in 47-90% of patients but in
some patients both lasers failed to induce any clear-
ance.”®'® Scarring and pain are well-known side effects,
which are more common and severe with the CO, laser.
In the present study, the Er:YAG laser achieved a clear-
ance rate of 72.5% after a single application. This is
within the range of other lasers but one advantage of the
Er:YAG laser is that the treatment is more comfortable,
with many patients not needing analgesia at all or
needing only topical EMLA® cream."” Another interesting
feature of this laser is that HPV-DNA seems to be com-
pletely destroyed during therapy, which is in contrast
with both the cryotherapy and the CO, laser.”® This









