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Abstract
Background Pecarly penile papules (PPP) are acral angiofibromas. They are asymptomatic, benign, non-infectious lesions located
on male genitalia. Although asymptomatic and non-infectious, PPP can be a source of significant psychological distress to the
patient and his sexual parmer with a significant alteration in the patient’s sexual concern.
Methods All PPP male patients who received fractionated CO, laser treatment between April 2017 and December 2019 were
mcluded in this study. All patients completed a self-administered survey between 3 and 12 months after treatment that evaluated
changes in their sexual health quality of life (SHQL). This survey asked the respondents about previous medical consultations
and proposed solutions, circumcision status, stories about embarrassing situations related to PPP, how PPP affected their sexual
health, and how the fractionated CO, laser treatment impacted their sexual health.
Results A total of 20 male patients aged 18-54 years old (average: 29 years old) that had been diagnosed with PPP were treated
using a fractionated CO, laser. A complete clearance of PPP was achieved in all cases with minimal complications and
discomfort, Overall, 709 of the enrolled patients indicated they had suffered, at least once in their life, an embarrassing sexual
situation due to their PPP and 60% of them rated the way that PPP altered their SHQL as very important to extremely important.
Eighty percent of patients had previously consulted with another physician. In 75% of the cases, the answer from the physicians
was that PPP are benign and non-treatable lesions. Ninety percent of the patients evaluated the level of improvement in their
SHQL as successful: 45% as extremely successful, 45% as very successful, and only 10% reported poor results.
Conclusions Fractionated CO-, laser treatment has demonstrated to be a safe and effective PPP treatment. PPP significantly alters
young male SHQL and deserves medical treatment. The majorities of physicians minimize the psychological effects and impact
of PPP in this population and are not aware of available PPP treatments.

Level of evidence: Level 1V, therapeutic study.
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Introduction

Pearly penile papules (PPP) are acral angiofibromas. They are
asymptomatic, benign, non-infectious lesions located on male
genitalia [1] (Fig. 1). These lesions were first described by
Littre and Morgani in 1700 and termed PPP by Johnson and
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Baxter in 1964 [2]. PPP appear predominantly as numerous
small lesions 0.5-2 mm in diameter. They are dome-shaped,
peatly white or pink-white papules located around the corona
of the glans penis. They frequently occur in two or three rows
around the corona of the glans penis and the frenulum [3]. The
incidence appears to be highest during the second and third
decades of life, and then decreases with age. It is estimated
that PPP affects around 15-48% of men between the ages of
20 and 30 [3-8]. The risk of developing PPP is higher in
Negroid patients and patients who have not been circumcised
[3]. There is a lower expected incidence of PPP in circumeised
patients and those over 50 years of age due to increased ex-
posure to normal friction and abrasive forces over time [2].
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Fig. 1 Glans penis corona with a typical PPP presentation

Therapies for PPP include cryosurgery, electrodessication,
curettage, shave excision, Er:YAG laser, pulsed dye laser,
non-ablative fractionated 1550 nm laser, non-fractionated
(O, laser ablation, and fractionated CO, laser ablation treat-
ments [9-14]. The first mention of successful PPP treatment
using a CO, laser was in 1989 by Magrid and Garden [8].
Since then, numerous authors have published CO, laser PPP
ireatments, especially using a fractionated CO, laser [3, 5, 7,
8,11, 14, 15].

The aim of this study is to demonstrate how fractionated
CO; laser PPP treatment improves PPP and how this condi-
tion affects sexual health quality of life SHQL in young males.

Material and methods

All PPP male patients who received fractionated CO, laser
treatment between April 2017 and December 2019 were in-
cluded in this study. All patients were treated using a

Fig.2 PPP fractionated CO, laser
treatment. Anesthetic cream is
applied 2030 min before treat-
ment and 4 °C cold air is used
during the session. The laser
handpiece is placed 5-cm distance
from penis surtace to allow a non-
focused laser beam
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fractionated CO; laser (iPixel CO2, Alma Lasers) with a sur-
gical handpicce. The parameters used were a 10-watt, repeat
wave laser with a 100 ms on-time and 100 ms off-time for the
non-focalized beam. Twenty to 30 min before the treatment,
an ancsthetic cream (lidocaine 7%, tetracaine 7% ) was applied
over the PPP. Cold air refrigeration at 4 °C (Cryo 6, Zimmer)
was utilized during the treatment. The treatment consisted of
one or two sessions with 3 or 4 weeks between each session,
When the fractionated CO, laser was trained on the PPP, the
laser focus was positioned 5 cm from the penis surlace to
generate a non-focused laser beam that enabled photoablation
and photocoagulation effects instead of a cut effect. The end
point of the treatment was when scabs appeared over any PPP
(Fig. 2). All patients were instructed to apply Vaseline to the
scabs after treatment. They were instructed to return to regular
life immediately. but they needed to avoid sports, sexual ac-
tivity, and masturbation for 7-10 days. The patients were
warned about the possibility of residual PPP, in which case a
second treatment was performed 3-4 weeks after the first
session,

All patients completed a self-administered survey between
3 and 12 months after treatment that evaluated changes in their
SHQL. The survey was a self-created, non-validated question-
naire about the patient’s PPP experience. This survey asked
the respondents about previous medical consultations and pro-
posed solutions, circumcision status, stories about
embarrassing situations related to PPP, how PPP affected their
sexual health, and how the fractionated CO- laser treatment
impacted their sexual health. Respondents were also asked
about treatment-related pain and complications. As this was
a retrospective survey, formal consent from a local ethics
committee was not sought.

A continuous grading scale from 1 to 10 was used to mea-
sure the following questions:

a) How has your SHQL been affected by PPP?
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Fig.3 a, b 23 years old. PPP
male patient B and A 20 days
after treatment. ¢, d 29 years old.
PPP male patient B and A 48 days

alier treatment
1 to 3: mild/4 to 6: moderate/7 to 9: severe/10; extreme. ¢) How painful was the treatment?
b) Describe your SHQL improvement after PPP treatment. 1 to 3: mild/ to 6: moderate/7 to 9: severe/10: intolerable.

1 to 3: poor/4 to 6: moderate/7 to 9: high/10: extreme.

Table 1  Story of previous appointments

Previous Medical Appointment

Medical Specialty Number / Percentage

No Previous Appointment 5 (25%)

Clinical Dr. 1 (5%)

Dermatologist 1 (5%)

Urologist 6 (30%)

Urologist + Dermatologist 4 (20%) Urologst: 65%
Urologist + Clinical Dr. 3 (15%)
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Results

A total of 20 male patients aged 18-54 years old (average:
29 years old) that had been diagnosed with PPP were treated
using a fractionated CO, laser. A complete clearance of PPP
was achieved in all cases with minimal complications and
discomfort. Fourteen cases required two sessions and the re-
maining six cases only required one session (Fig. 3).

All patients completed the survey and were included in this
study. Ninety percent of the patients were not circumcised.
Seventy-five percent of the patients had previous physician
consultations pertaining to PPP (urologist, dermatologist,
and/or a generalist). Thirtcen patients had specifically
consulted urologists (Table 1).

When inquired about PPP solutions offered by physicians,
75% of the respondents expressed that they were told that PPP
are a benign lesion that do not require treatment. In only two
cases (10%), the consulting physicians recognized the condi-
tion and offered a treatment as a solution. When asked about
how PPP affected their SHQL, 60% of patients answered that
they were severely or extremely affected, while only 10%
answered that they were mildly affected (Fig. 4).

A large number of respondents (70%) reported at least one
embarrassing sexual situation resulting from PPP at least once
in their lifetime. For the majority of patients, 18 cases (90%)
reported an extreme (45%) or high (45%) improvement in
SHQL after treatment, while only two patients (10%) rated
their SHQL improvement as poor (Fig. 5).

Treatment-related pain was rated as tolerable, mild,
or moderate by 80% of patients (Fig. 6). Seventy

Fig. 4 Pre-treatment SHQL rates

percent of patients did not report any post-treatment
side-effects. The remaining patients (6 cases) mentioned
minor bleeding, minor discomfort, or transitory hypo-
pigmented lesions. Only one case reported pain during
recovery.

Discussion

PPP are asymptomatic, benign. non-infectious lesions that
cause significant psychological and cosmetics concerns. PPP
often prompt paticnts to seck therapeutic removal of these
lesions. Despite the benign nature of these lesions, many pa-
tients feel anxious or humiliated by PPP. Sonnex and
Dockerty (1999) analyzed data from 200 male patients evalu-
ated at the Department of Genitourinary Medicine,
Addenbrooke’s Hospital Cambridge, UK, and documented a
PPP prevalence of 48%. One-third of these patients demon-
strated a concern regarding PPP, and one-quarter had experi-
enced embarrassment because of these lesions [4].

Ninety percent of our patients were not circumcised, which
is in accordance with the literature. In a large study of 3515
English-speaking adults in the USA recruited through an on-
line panel. Flynn et al. (2016) highlighted the importance of
sexual health and satisfaction with one’s sex life for many
participants. The worse a patient feels about his SHQL, the
worse his sex life will be [16]. Likewise, it can be concluded
that the better a patient feels about his SHQL, the better his sex
life will be. In 90% of the cases examined in our study,

affected by PPP How your SHQL was affected by PPP?
MILD
EXTREME 5%

SEVERE
45%
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Fig. 5 SHQL improvement scale
after PPP treatment

EXTREME
45%

patients reported that their sexual lives had greatly or exireme-
ly improved after PPP laser treatment.

Adolescents with PPP are often concerned that they have
acquired a sexually transmitted infection or fear that the pap-
ules are a physical consequence of masturbation [5]. These
concerns coupled with the high level of sexual activity expect-
ed of the patients enrolled in the study (average age: 29 years)
likely contributed to the high level of concern paticnts
expressed in this study regarding their SQHL and the number
of embarrassing sexual situations due to PPP (rated as great or
extreme in 60% of the cases). Seventy percent of patients
reported an embarrassing sexual situation due PPP at least
once in their lives prior to treatment.

Fig. 6 Treatment pain scale

SEVERE
15%

MODERATE

25%

Define level of SHQL improvement after PPP treatment?

POOR

10% MODERATE
0%

SEVERE
45%

Although laser therapy for lower genital tract lesions in
women is well-established in the medical literature [17, 18],
this survey reveals that this treatment option for PPP is not
popular among physicians encountering this condition in the
clinic. It is surprising that the majority of medical doctors still
believe PPP does not require treatment. In fact, 75% of the
respondents in this study had previous physician consults for
PPP and were frequently told that PPP is a benign lesion
without any treatment options.

While various types of lasers have been used for PPP ther-
apies [9—13], the fractionated CQO; laser 13 preferred when
treating these types of cutaneous tumors due to its ability to
ablate textural defects. Thermal injury is limited to the epider-
mis and dermis, where the target chromophore (water) resides.

How you measure pain during the treatment?

NON-TOLERABLE
5%

MILD
55%
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Thus, when the fractionated CO, laser beam is non-focused
5 cm from the penis surface, PPP ablation can be achieved
with precise hemostasis and bleeding control without scarring
or permanent injury.

The average numbers of sessions and follow-ups (3—
12 months) reported in this study are in accordance with those
established in previous reports [3, 7, 8, 11]. We used repeat-
pulsed fractionated CO, laser exposure (100 ms on-time,
100 ms off-time) instead of a short-pulsed exposure to achieve
better ablation and photocoagulation. McKinlay (1999) [11]
discovered that treatment of lesions with vessel diameters
greater than 100 pm (biopsies of PPP typically show vessel
diameters as large as 200 pwm) results in a tendency for bleed-
ing with short laser exposures.

Following Lane et al.’s (2002) recommendations [7], we pro-
pose that a non-focused fractionated CO-, laser beam positioned
from 5 cm from penis surface is an effective treatment for PPP.
With this method, one can obtain ablation with precise hemosta-
sis and bleeding control. This was evident in our study, with only
two cases of bleeding during the procedure and no cases of
scarring or permanent injury. Treatment pain was scored as mild
or tolerable in 809 of cases. The only anesthetic treatment in-
volved applying an anesthetic cream before treatment and cold
air during the treatment as previously reported [4-11].

One of the limitations of this study was the use of a non-
validated questionnaire. Further studies to confirm these re-
sults will employ validated instruments for measuring SQHL
in PPP patients.

Conclusions

Fractionated CO laser treatment has been demonstrated to be
a safe and effective PPP treatment. PPP significantly reduces
young male SHQL and deserves medical treatment. The ma-
jorities of physicians minimize the impact of the psychologi-
cal effects of PPP in this population and are not aware of
available PPP treatments.
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