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Abstract
Facial verruca plana, or flat warts, are benign skin papillomas caused by human papillomavirus infections. A large portion

of cases are refractory to treatment and can cause psychosocial distress in patients. Laser and light modalities offer an

alternative therapeutic approach that has not been extensively explored. We systematically reviewed PubMed for studies

describing treatment of facial verruca plana using lasers, photodynamic therapy and infrared coagulation. Final inclusion

and review of eighteen studies suggests laser and light therapies to have considerable potential in the treatment of this

recalcitrant condition. In particular, yttrium aluminium garnet lasers, infrared coagulation and photodynamic therapies

have been reported to demonstrate efficacy. Further studies with larger power are required to determine which method

should be established as the alternative treatment of choice for recalcitrant facial verrucae.
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Introduction
Cutaneous warts (verrucae) are benign skin papillomas caused

by human papillomavirus (HPV) infections. Verrucae most

often occur in paediatric and young adult populations and

spread through contact, affecting up to 10% of the population.1

There are over 150 types of HPV, and types 3 and 10 most com-

monly manifest as facial verruca plana, also known as the facial

flat wart.2,3

Verrucae present as papules with hyperkeratotic surfaces that

can appear alone or in a group. Facial verrucae plana can be

smooth or slightly elevated, either skin-coloured or with brown

pigmentation, and most commonly found on the cheeks and

forehead. Histopathology usually shows hyperkeratosis and

acanthosis in the epidermis, a basket-weave appearance in the

stratum horny layer and koilocytes in the upper stratum mal-

pighii.4 Diagnosis is often made clinically, and can be further

verified by scraping off hyperkeratotic debris to reveal ‘seeds’ of

thrombosed capillaries.5

Though verrucae normally have a 60% spontaneous remission

within 2 years,6 some can persist years despite treatment and

cause significant psychosocial effects. Those with impaired cell-

mediated immunity are prone to have more extensive or recal-

citrant warts. Treatment is based on several variables including

location, patient goals, immune status and pain tolerance.

Common verrucae are usually treated with salicylic acid or

liquid nitrogen but vary in clearance and pain tolerability.7

5-fluorouracil and tretinoin can also be used for flat warts;

however, these may cause a localized inflammatory reaction

and scaling respectively. While these therapies demonstrate

efficacy for common warts, facial warts create a special niche

that require cosmetically excellent treatment while considering

pain tolerance.

Laser and light-based therapies expand treatment options for

afflicted patients. Pulsed dye lasers (PDL) have been used suc-

cessfully to treat spider telangiectasias, psoriatic plaque and ery-

thematous acne scars in addition to warts.8–10 This technique

uses a 585-nm wavelength theorized to cause selective pho-

tothermolysis of oxyhemoglobin in the wart microvasculature

and destroy large, dilated blood vessels within the dermal

papillae.11

Photodynamic therapy (PDT) is used in conjunction with the

photosensitizer 5-aminolevulinic acid (ALA) or 5-methyl-

aminolevulinic acid (MAL) that is topically applied, causing pro-

toporphyrin IX accumulation in the treated area.12 Subsequent

irradiation of the lesion with red light at 633-nm wavelength†Both authors are first co-author and both contributed equally.
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creates cytotoxic radicals that selectively cause apoptosis of the

treated keratinocytes.13

The yttrium aluminium garnet (YAG) laser is another

option, and the frequency-doubled Q-switched (FDQS) neody-

mium-doped (Nd) � YAG laser can be used at 532-nm wave-

length to target melanin in pigmented warts. The laser causes

death in melanin-containing cells and subsequent epidermal

sloughing.14,15 The Holmium:YAG laser emits energy at a 2140-

nm wavelength which is absorbed by water and liquidates warts

through a photothermal mechanism.16 Electrocoagulation (EC)

uses high-frequency currents produced from an electric cautery

device to thermally destroy targeted tissue. Alternatively, infra-

red coagulation (IRC), a less commonly used modality, utilizes

non-coherent infrared light produced from tungsten halogen

bulbs to deliver heat and cause thermal injury to the contacted

skin.17

This paper examines laser and light approaches in treating

recalcitrant facial warts. The main therapeutic modalities that

will be discussed are lasers, photodynamic therapy, EC and IRC.

These methods show promising results and may be an effective

solution for cases of facial verrucae that have previously received

unacceptable outcomes.

Methods
A systematic review of the available literature relevant to light

and laser treatment of facial warts was performed up to 15 Jan-

uary 2016 using the National Library of Medicine’s PubMed

Database. The search terms ‘facial wart’, ‘verruca plana’, ‘plane

wart’, ‘facial verruca’ and ‘flat wart’ were used. Only articles

written in English and performed on human subjects were

reviewed. The search returned a total of 1070 articles. Screening

by titles and abstracts left a total of 38 articles that were reviewed

in full-text version. Further exclusion upon full-text review due

to studies not providing relevant information regarding light

and laser treatment for facial warts left 18 articles that were

included in this review. Search results were also cross-referenced

with the SCOPUS database, which did not yield additional

articles.

Results

Pulsed dye lasers
A total of eight studies on PDL for the treatment of verrucae

(Table 1) were found with 205 patients (71 men, 118 women)

treated.11,18–23 Treatment number varied from 1 to 7 and spot

size ranged from 2 to 10 mm. Laser wavelength was at 585-nm

with a fluence range from 6 to 14 J/cm2. Transient pigmenta-

tion, purpura, erythema and superficial infection occurred in

various patients. Follow-up periods extended up to 66 months.

Tan et al.11 used a flashlamp PDL to treat 39 patients.

Twenty-eight (72%) cases achieved clearance after an average of

1.68 treatments. Seven (18%) demonstrated a 80–95% reduction

and four saw a 50% reduction. Mild discomfort intra-procedure

was the only reported adverse event. One had recurrence at

3 months follow-up.

Combined flashlamp-pumped PDL (FPPDL) was used to

treat facial verrucae on a man with AIDS.18 While initial treat-

ment produced marked improvements, the patient developed

new warts concurrent with a lowering CD4+ count the follow-

ing month. After antiviral regimen modifications, a rise in

CD4+ count was accompanied by wart clearance maintained

through 7-month follow-up. This suggests that AIDS patients

with warts refractive to traditional treatment may require close

monitoring of antivirals with concurrent FPPDL ablation for

optimal results.

Kenton-Smith and Tan19 treated 28 patients with 103 recalci-

trant and 20 simple warts. Clearance was 92% in recalcitrant

warts (average 2.1 sessions) and 75% in simple warts (average

1.6 treatments). Eight patients did not achieve complete remis-

sion, yet refused further treatment. One developed mild

hypopigmentation and another developed blisters, swelling and

superficial infection that responded to antibiotics.

Another study20 using FPPDL to treat four patients with

refractory lesions and eight treatment-na€ıve patients demon-

strated complete clearance in all, with the majority achieving

remission after two pulses. Only one required multiple sessions.

No lasting side-effects were seen and no recurrences were

reported at 24-month follow-up.

Wu et al.21 treated 36 total areas on 28 patients, with almost

half having tried two or more therapies unsuccessfully. Complete

clearance was achieved in 64% of areas, with 13 recalcitrant areas

showing a 46% clearance. Four treatments on average were

administered with 4.9 weeks interval. Recurrence was reported

in 36% of patients and complications included erythema

(n = 20), blistering (n = 4) and scarring (n = 4). In a follow-up

survey, 72% of patients reported PDL to be comparable to or

less painful than cryotherapy.

Another study22 reported PDL treatment of facial verruca

on four Indian patients with skin types IV and V. After 2–4
sessions, all lesions resolved completely and only transient pig-

mentation was noted. No recurrence was reported at 6-month

follow-up.

Efficacy and tolerance of PDL compared to CO2 laser has also

been examined in 61 paediatric cases.23 A 75% clearance rate

was reported after an average of 3.1 sessions. Notably, warts

affecting the face and perineum were most likely to clear after

one treatment. Side-effects were minimal and included hypopig-

mentation (8%), immediate pruritus (3%), hyperpigmentation

(2%) and mild scarring or blistering (2%). Recurrence was 8%

at 66-month follow-up.

Grillo et al.24 reported PDL treatment in 32 patients with

facial warts, 24 of which were refractory to prior therapies. Four-

teen (44%) noted complete clearance, and the remaining18

(56%) had excellent responses. Three (9%) had focal

© 2016 European Academy of Dermatology and VenereologyJEADV 2016, 30, 1700–1707

Facial warts laser and light therapy 1701



T
ab

le
1

P
ul
se

d
d
ye

la
se

rs

A
ut
h
or

(y
ea

r)
P
at
ie
nt
s

in st
ud

y

M
al
e

Fe
m
al
e

N
um

be
r
o
f

tr
ea

tm
en

ts
La

se
r

ty
pe

To
ta
l

le
si
on

s
tr
ea

te
d

S
po

t
si
ze

(m
m
)

k (n
m
)

La
se

r
fl
ue

nc
e

an
d
po

w
er

(J
/c
m

2
)

O
ut
co

m
e

S
id
e-
ef
fe
ct
s

Fo
llo

w
-u
p

T
an

et
al
.(
19

93
)

39
14

25
1–

3
P
D
L

–
5

58
5

6.
25

–7
.5

-2
8
(7
2%

)h
ad

co
m
pl
et
e

cl
ea

ra
nc

e,
7
(1
8%

)h
ad

re
du

ct
io
n
be

tw
ee

n
80

–9
5%

,4
ha

d
re
du

ct
io
n

of
50

%

-1
re
cu

rr
en

ce
at

3-
m
on

th
fo
llo
w
-u
p

1–
16

m
on

th
s

R
oa

rk
,P

an
dy

a
(1
99

8)
1

1
0

3
P
D
L
+
P
I

–
5
an

d
7

58
5

8
-C

om
pl
et
e
cl
ea

ra
nc

e
7
m
on

th
s

K
en

to
n-
S
m
ith

,
T
an

(1
99

9)
28

10
18

1–
7
(a
vg

2.
1)

re
ca

lc
itr
an

t
1–

2
(a
vg

1.
6)

si
m
pl
e

P
D
L

12
3

5
or

7
58

5
6–

9
-R

ec
al
ci
tr
an

tw
ar
ts

ha
d
92

%
cl
ea

ra
nc

e
-S

im
pl
e
w
ar
ts

ha
d

75
%

cl
ea

ra
nc

e

-M
ild

hy
po

pi
gm

en
ta
tio

n
an

d
su

pe
rfi
ci
al

in
fe
ct
io
n

3–
15

m
on

th
s

(a
vg

7.
2)

V
ar
ga

s
et

al
.(
20

03
)

12
–

–
1–

3
P
D
L

–
5

58
5

9–
13

-A
ll
ha

d
fu
ll
re
so

lu
tio

n
-N

on
e

10
–3

3
m
on

th
s

W
u
et

al
.(
20

03
)

28
11

17
1–

12
(a
vg

4)
P
D
L

–
2–

10
58

5
7–

9.
75

-6
4%

cl
ea

ra
nc

e
of

al
la

re
as

tr
ea

te
d

-4
6%

cl
ea

ra
nc

e
of

re
ca

lc
itr
an

ta
re
as

-T
ra
ns

ie
nt

er
yt
he

m
a,

bl
is
te
rin

g,
pa

in
-4

ha
d
sc
ar
rin

g
-3

6%
re
cu

rr
en

ce

–

K
ha

nd
pu

r,
S
ha

rm
a
(2
00

8)
4

–
–

2–
4

P
D
L

–
5

58
5

5.
5–

7.
5

-A
ll
w
ar
ts

co
m
pl
et
el
y

re
so

lv
ed

-T
ra
ns

ie
nt

hy
pe

r/
hy

po
pi
gm

en
ta
tio

n
3–

4
w
ee

ks

S
et
hu

ra
m
an

et
al
.(
20

10
)

61
28

33
2–

6
P
D
L

–
5
or

7
58

5
6.
5–

9.
5

-7
5%

ha
d
co

m
pl
et
e

cl
ea

ra
nc

e
-8

%
ha

d
hy

po
pi
gm

en
ta
tio

n,
2%

ha
d
hy

pe
rp
ig
m
en

ta
tio

n,
2%

ea
ch

ha
d
m
ild

sc
ar
rin

g
an

d
bl
is
te
rin

g

12
–6

6
m
on

th
s

G
ril
lo

et
al
.(
20

14
)

32
7

25
1–

2
P
D
L

38
2

5
or

7
59

5
9
or

14
-1

4
(4
4%

)h
ad

co
m
pl
et
e
cl
ea

ra
nc

e
-1

8
(5
6%

)h
ad

ex
ce

lle
nt

re
sp

on
se

-T
ra
ns

ie
nt

pu
rp
ur
ic
re
sp

on
se

-4
re
cu

rr
en

ce
s
at

12
-m

on
th

fo
llo
w
-u
p

E
ve

ry
4
m
on

th
s

fo
r1

2
m
on

th
s

P
D
L,

pu
ls
ed

dy
e
la
se

r;
k,

w
av

el
en

gt
h.

© 2016 European Academy of Dermatology and VenereologyJEADV 2016, 30, 1700–1707

1702 Maranda et al.



hyperpigmentation that disappeared within 3 months. Recur-

rence was 13% at 12-month follow-up.

Photodynamic therapy
A total of seven studies on PDT for wart treatment were found

(Table 2)25–31 with 109 patients treated. Six studies utilized ALA

as a photosensitizer while one study used MAL. Application per-

iod was 1.5–6 h followed by red light of 630–700-nm wave-

lengths at a fluence range of 37–126 J/cm2. Patients received 1–4
treatments, in total. The most commonly reported complica-

tions were transient hyperpigmentation and erythema, with

recurrence occurring in four patients.

Mizuki et al.25 used 20% ALA-PDT on a male with multiple

facial verrucae plana refractory to cryotherapy and dini-

trochlorobenzene. Complete resolution was achieved after two

sessions with only transient hyperpigmentation. There was no

recurrence at 5-month follow-up.

Lin and Xiang26 treated three patients using 20% ALA-PDT.

The first achieved complete remission 1 week after receiving

four sessions. Pruritus and burning occurred initially but

decreased with further sessions. The second patient exhibited

elimination of most warts by the fourth session, except on the

cheeks, which was then treated with Er:YAG laser combined with

20% ALA-PDT. The patient showed complete clearance after

1 month following treatment. Minimal hyperpigmentation had

occurred but disappeared following topical tretinoin use. The

third patient achieved complete remission 1 week after receiving

three treatments. Focal post-inflammatory hyperpigmentation

was found but faded with topical tretinoin use.

Lu et al.27 administered 10% ALA-PDT on 18 patients with

facial verruca. After two sessions, 17 (94.4%) patients had com-

plete resolution with 16 (88.9%) patients reporting satisfaction

with the results. Common side-effects included itching, stinging

and thin crust formation around the treatment areas, with 12

(66.6%) patients experiencing transient hyperpigmentation. One

case recurred at 6-month follow-up.

Caucanas et al.28 used ALA-PDT to treat a male on years-long

immunosuppressive therapy with diffuse facial warts previously

refractory to cryotherapy. Three treatments resulted in complete

clearance after 8 days. Pain subsided within 2 h after illumina-

tion, and redness decreased after several days. No recurrence

occurred at 1-year follow-up.

Burtica et al.29 initially treated a man with recalcitrant facial

warts with topical 80% trichloroacetic acid and 0.05% isotreti-

noin solution for 1 month to reduce wart thickness. Subse-

quently, MAL-PDT was used and produced 60% and 100%

clearance after the first and second session respectively. Compli-

cations included transient local erythema and a mild burning

sensation. There was no recurrence at 1-month follow-up.

Li et al.30 treated a total of 6146 lesions in 55 patients. ALA-

PDT at concentrations of 5%, 10% and 20% were used and

applied for 4 h. Three sessions were done at 2-week intervals for

a total dose of 339 J/cm2. Mean overall clearance was 74.1%,

68.8% and 64.6% at 4, 8 and 12 weeks respectively. Clearance

was lowest in the 5% ALA group, while the 20% group showed

elevated incidences of temporary hyperpigmentation. Regardless

of the ALA concentration used, skin-coloured lesions were more

responsive to PDT.

Qian et al.31 utilized a step-up regimen for 30 patients. The

first session included 5% ALA for 1.5 h with 10 min of irradia-

tion. The second session at 2 weeks used 10% ALA for 3 h with

20 min of irradiation. The third took place 15 days later using

20% ALA for 3 h with 20 min of irradiation. Patients with ful-

minant lesions (n = 10) exhibited 100% cure rate at day 15, with

no recurrence at 6-month follow-up. After the first session, this

group complained of more severe reactions, including crusting,

desquamation and redness that disappeared within 1 week.

Patients with stable or slowly progressing lesions (n = 20)

achieved complete remission after completing the entire regi-

men. Only 10% of these patients reported similar side-effects

after the first session. Patients reported less adverse events with

subsequent treatments as the concentration of ALA was raised.

Yttrium aluminium garnet laser
A total of two studies using the YAG laser for the treatment of

verrucae were found (Table 3) with 49 patients treated.32,33 The

first used the FDQS Nd � YAG laser and the second used the

Holmium:YAG laser. Both studies noted transient pigmentary

changes post treatment.

Li et al.32 used the FDQS Nd � YAG laser to treat seven

patients with facial verruca. All cases had a disease duration of

5–10 years that had been previously refractive to medical ther-

apy. After one treatment, two patients experienced transient

hyperpigmentation. At 6-month follow-up, pre- to post-

treatment comparison demonstrated the absence of recurrence,

pigment changes and texture changes.

Yang et al.33 used the Holmium:YAG laser to treat 62 warts in

42 patients in a prospective single-arm study. All facial warts

achieved clearance after one treatment and had an average

wound healing time of 10.3 days. Reported adverse events

included mild atrophic scarring (n = 4) and slight pigmentary

changes (n = 7) that had diminished by the 6-month follow-up.

Two patients had experienced recurrence at that time.

Electrocoagulation vs. infrared coagulation
One study compared the use of standard EC to IRC therapy

(Table 4).34 Sixteen patients were treated with both EC and

IRC and two with IRC alone. Forty-nine warts were randomly

selected for either treatment and evaluated for changes in wart

size, healing time and clearance. At 6-month follow-up, cure

rates were 68.2% for EC and 66.7% for IRC. Seven (31.8%)

warts treated with EC developed a bacterial infection, but no

complications were seen with IRC. Recurrence rates were

31.8% and 33.3% in EC and IRC treatment groups
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respectively. In choosing between these two modalities,

clearance rate should be considered in conjunction with the

side-effect profile.

Discussion
Laser treatments have improved from non-selective ablative

therapies such as the CO2 laser to modalities like PDL, which

works on the principle of selective thermolysis. PDL was the

most used alternative treatment modality and had high clearance

rates to recalcitrant areas. Unfortunately, this method is limited

by cost, inconvenience of multiple visits and pain. Combination

treatment of PDL with triple-drug antiviral therapy may prove

useful in patients suffering from recalcitrant warts due to HIV

infection, which causes a deficiency in the underlying cell-

mediated immunity.18

A range of 5–20% ALA photosensitizer was used in several

studies. A comparison of all three concentrations in one study

suggests 10% ALA to be the optimal concentration for both effi-

cacy and side-effect profile.30 Those unable to tolerate ALA may

use MAL, as it was seen to offer a similarly favourable outcome

and side-effect profile in one case report.29 More studies with

higher power should be done to compare MAL to ALA.

Both the FDQS Nd � YAG laser and the Holmium:YAG laser

provided complete clearance to treated subjects. However, a

mild atrophic scar was noted after use of the Holmium:YAG

laser, which is not a complication seen with other treatments.33

The apparent efficacy of single sessions with the YAG lasers

offers more convenience than PDT or PDL therapy, which gen-

erally require multiple sessions. Additionally, one case reported

the use of Er:YAG laser on flat warts that did not respond to

ALA-PDT alone, and only the combination of both enabled res-

olution of the lesions.26

Conclusion
Recalcitrant warts can be challenging to treat and often prove

frustrating to both medical provider and patient alike. Laser and

light therapies may offer an alternative treatment with clear

potential. A total of 381 patients were included in this review,

with the majority of the cases treated using ALA-PDT and PDL.

Further studies with larger power are required to determine

which method should be established as the light and laser treat-

ment of choice for recalcitrant verrucae.
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