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Abstract

Introduction: Genital condylomatosis is a highly contagious disease caused by the human papilloma
virus (HPV). The aim of this prospective multicentre study was to evaluate the safety and efficacy
of the Holmium:YAG (yttrium-aluminium-garnet) laser in the treatment of genital and intra-urethral
warts; the secondary aim was to assess the patients’ postoperative satisfaction and cosmetic results.
Methods: From December 2016 to March 2019, patients with genital warts were prospectively
enrolled in three hospitals. The inclusion criteria were male gender, age over 18 years-old and
treatment-naive. External and urethral genitalia warts were treated by the Holmium YAG laser.
The follow-up analysis consisted of physical examination, flexible urethro-cystoscopy in case of
meatal lesions, and administration of Dermatology Quality of Life Index (DLQI) and Patient Global
Impression of Improvement (PGI-I) questionnaires at 1, 3, 6 and 12 months after surgery and
subsequently yearly.

Results: Sixty patients were enrolled. The single treatment was effective in 57/60 patients (95%).
At a mean follow-up of 26 months, recurrences occurred in 8 patients (13.3%). No peri- or post-
operative complication occurred. An improvement in pre-operative condition was highlighted with
PGI-I and DLQI questionnaires.

Conclusion: Our prospective multicentre study showed that holmium laser surgery seems to be a
safe and effective treatment for external genital and urethral warts. Good dermatological outcomes
aid to further improve patient satisfaction.

Keywords: Genital warts; Holmium laser; Patient satisfaction; Recurrence.

Introduction

Genital condylomatosis is a highly contagious disease
caused by the human papilloma virus (HPV). There
are over 100 HPV serotypes, with at least 30 serotypes
potentially causing genital infection."* HPV 6 and 11
are responsible for approximately 90% of benign genital
warts, while a close association has been shown between
infection by some other serotypes, especially HPV 16,
HPV 18, HPV 31, HPV 33 HPV 35, HPV 45, HPV 51,
HPV 52, HPV 56, HPV 58, HPV 59 and HPV 73, and
cancerous lesions of genitalia, anus and oropharynx.>’
There are about 3-4 million new cases of genital warts
every year, with a higher incidence in people aged
between 25 and 29 years.* This common disease causes
psychological and physical troubles, as well as a high
social healthcare cost, estimated at 6 billion dollars
annually in the United States.” Men or women are infected

through skin/mucous direct contact during oral, genital
or anal intercourse and more often from women to men,
especially in immunocompromised patients.®® Through
microscopic abrasions due to sexual intercourse, HPV is
able to penetrate into the mucosa and infect the epithelial
basal cells. The breakage of the infected cell induces
the immune response by the activation of the mediated
T-Helper immune system with the release of interleukins
and interferon. Once the infection occurs, the HPV can
remain undetected for months before showing the warty
lesions.”!" Cellular changes range from slight cytological
alterations, such as koilocytosis, to precancerous and
malignant ones. Among people infected by genital HPV,
only a small percentage (1%-5%) develops genital warts,
while the rest do not present any skin lesion and any
specific symptoms.'? Typically, genital lesions appear as
multiple warts, sized from a few millimetres up to a few
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centimetres, with uncertain colour, but more frequently
pink-brownish. In males, the most involved sites are
glans, coronary sulcus, frenulum preputii and penis shaft,
while external meatal and intra-urethral warts account
for about 20% of all the urogenital condylomatosis.®
These lesions should be differentiated from the
epidermoid cyst, Fordyce spots, condyloma latum, lichen
planus, molluscum contagiosum, pearly penile papules,
seborrheic keratosis, and squamous cell carcinoma of the
penis."

Diagnosis is mainly based on the physical examination
of lesions. The application of acetic acid is no longer
recommended because the result does not change clinical
management.’>'¢ A Biopsy is not routinely performed, but
it could be significantly helpful if diagnosis is doubtful
or if lesions are not responsive to standard therapy or
worsen during therapy. Many treatments are reported in
the literature, including topical creams, dichloroacetic
or trichloroacetic acid, cryotherapy, surgical removal by
a laser or electrocauterization."” Although no treatment
has been stated to be better than others, laser therapy
is accounted among the most successful.’® To our
knowledge, only few studies have evaluated the efficacy of
the holmium laser as the treatment of genital and urethral
warts.

We reported our experience in the treatment of
male external genitalia and urethral warts using the
Holmium:YAG (yttrium-aluminium-garnet) laser. The
primary aim of this prospective multicentre study was to
evaluate the safety and efficacy of Holmium:YAG laser
treatment. The secondary aim was to assess the patients’
postoperative satisfaction.

Material and Methods

From December 2016 to March 2019, the patients with
genital and/or urethral warts were prospectively enrolled
in three hospitals.

The inclusion criteria were male patients with warts,
aged over 18 years, who had previously received no
medical or surgical treatments for genital warts. The
exclusion criteria were female gender, age under 18
years, presence of asymptomatic bacteriuria or urinary
tract infections (UTIs), presence of sexually transmitted
diseases, genital candidiasis, immunocompromised
patients, including those undergoing transplant, and
previous medical or surgical treatment for genital warts.
Diagnostic management included physical examination
for warts of the external genitalia, and in patients with
meatal and peri-meatal warts, urethroscopy up to the
urinary sphincter was carried out to evaluate the urethral
involvement. Therefore, external genitalia warts were
treated by the Holmium:YAG laser after the application of
local anesthesia using lidocaine/prilocaine cream (Emla®)
(Figure 1). The fiber calibre was 230 pm and the laser
treatment was carried out at the maximum energy of 0.8-

1.0 ], at a pulse frequency between 10 and 12 Hz, with 6 to
10 W average power. After the routine decontamination
of the area of the lesions, the wart was treated by the
holmium laser with a I-mm margin of healthy tissue,
inserting the fiber into the surface of the condyloma.
After removing warts, residual necrotic tissue was cleaned
by gauze. In patients with meatal and perimeatal warts,
flexible urethroscopy was carried out after the application
of lidocaine jelly 2.5% as local anaesthesia for 5 minutes.
When intra-urethral warts were found, they were removed
by the laser up to the submucosa; in order to prevent
damaging the urethral wall, laser energy was delivered to
the condyloma, keeping the fiber parallel to the urethral
wall, and the circular use of the laser beam was avoided
to prevent the formation of strictures. For the 3 months
following the operation, condom use was advised during
sexual intercourse. The follow-up treatment consisted
of physical examination in all patients, whilst flexible
urethroscopy was also performed in those treated for
meatal, peri-meatal and urethral warts at 1, 3, 6 and 12
months after surgery and then yearly. The following
clinical endpoints were examined: (1) the efficacy of the
treatment which was assessed on the basis of the cure
rate, defined as the complete removal of warts, and the
recurrence rate; (2) the safety of the treatment which
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Figure 1. Holmium:YAG Laser Treatment of Condyloma
Acuminata. Images represent our minimally invasive surgical
technique (a, b).
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was evaluated according to peri- and post-operative
complications; (3) the impact of urogenital warts on the
quality of life and the degree of patient satisfaction.

Clavien-Dindo Classification was used to evaluate
peri- and post-operative complications.? Dermatology
Quality of Life Index (DLQI) and Patient Global
Impression of Improvement (PGI-I) questionnaires were
administered before surgery and at 1, 3, 6, 12 months
after surgery to evaluate the impact of genital warts on
patient’s quality of life and to assess the postoperative
satisfaction rate respectively.? The study was approved
by the institutional review board, and informed consent
was obtained from each patient. We used an internal
institutional laser safety protocol which was based on
the recommendations of the European Association of
Urology Guidelines.”

Statistical Analysis

We conducted a descriptive statistical analysis to
summarize the variables collected: parametric variables
were given as the mean (min-max) while non-parametric
variables as their absolute and relative frequencies (n,
%). DLQI score results were classified according to the
following ranges: 0-1 (no effect at all on patient’s life), 2-5
(small effect on patient’s life), 6-10 (moderate effect on
patient’s life), 11-20 (very large effect on patients life) and
21-30 (extremely large effect on patients life). Statistical
analysis was performed using SPSS version 11.5 (SPSS,
Chicago, Illinois).

Results

In the present study, a total of 60 patients were enrolled
with a mean age of 33.9 ranging from 24 to 71 years.
The median number of lesions was 8, ranging from 1 to
24 with a mean size of 9 mm (range 1-15 mm). Table
1 reports demographic and clinical data of the study
population. Genital warts involved glans, coronary
sulcus, frenulum, penile shaft in 44 (73.4%) patients,
external urethral meatus and penile urethra in 14 (23.3%)
patients; 2 (3.3%) patients showed lesions on the anus and
perianal regions in addition to glans (Figure 2). The mean
operative time was 24 minutes (range: 18-45 minutes).
The cure rate was 95% (57/60) by a single treatment, while
3 patients needed a second session. At a mean follow-
up of 26 months (range 12-39), the recurrence rate was
13.3% (8/60): in 2 patients warts recurred on glans, while
in 6 patients they were localized on the anterior urethra.
Therefore, in these patients, further endoscopic laser
treatment was performed. No peri- or post-operative
complications occurred according to Clavien-Dindo
classification. No urethral stricture or UTIs were found
in patients undergoing endoscopic treatment. After a
median time of 16 days (range: 15-20), no patient showed
dystrophic-permanent ulcerative lesions related to laser
therapy. In all patients, sexual activity recovery occurred

within 30 days after the treatment. PGI-I questionnaire at
12 months highlighted 36 (60%) patients who evaluated
their post-operative condition as “very much better”
and 24 (40%) as “much better”. No patient declared “no
change” status. At 12 months, 36 patients (60%) reported
a DLQI score between 1 and 2, 22 (36.7%) between 2 and
3, and 2 (3.3%) between 6 and 10. However, in the latter
group, no additional therapy was necessary because the
transient symptoms resolved spontaneously. Concerning
the results of 8 recurrence cases, 6 (75%) of them showed
no treatment-related adverse effects, while 2 (25%)
referred to independent transient ones at DLQI.

Discussion
Genital warts are the most common sexually transmitted
infection and approximately 20% of them are found in the
male urethra.'"* Up to now, the best therapeutic option
has not been established, and the decision-making of the
most appropriate strategy should be based on the number,
size, site and morphology of the lesions, as well as the
performance status of the patient and the cost and adverse
effects of the treatment. Traditional treatments including
topical therapies, cryotherapy, surgical excision and
electrosurgery are often complicated by a high recurrence
rate and may have bothersome side effects such as pain,
scarring and oedema. Unfortunately, the latter are even
higher when urethral condylomata are involved.'”'**
Laser therapy vaporizes affected tissues through
focused, infrared light energy, and the benefits of this
treatment include a high rate of cure, painless manoeuvre,
quick healing, lower infection levels and a low rate of

Table 1. Demographic and Clinical Data of Our Sample

Variables No. (%)
Age classes (y)

24-29 29 (48.3%)
30-39 17 (28.3%)
40-49 7 (11.7%)
50-59 4 (6.7%)
60-69 2 (3.3%)
70-71 1(1.7%)
Ethnicity

Caucasian 60 (100%)
Smoking status

Current smoker 39 (65%)
Never or former smoker 21 (35%)
Comorbidity

Hypercholesterolemia 22 (36,7%)
COPD 2 (3,3%)
DM type 2 5(8,33%)
Allergic asthma 1(1,67%)
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M Glans, coronary sulcus,
frenulum, penile shaft 73.3%

m External urethral meatus and
penile urethra 23.3%
Glans, anus and perianal region
3.3%

Figure 2. Localization of Genital Warts in Our Cohort.

recurrence and complications. To our knowledge, the
overall cure rate of laser therapy ranges from 43% to
100% (Table 2). The recurrence rate has been different
depending on the type of laser energy: 19-33% for the
CO, laser, 5-23% for the pulsed dye laser, 35% for Argon,
0-60% for neodymium-doped yttrium aluminum garnet
(Nd:YAG), 33% for thulium and 16% for holmium.?*? The
Nd:YAG and Thulium laser can be used for both external
and urethral warts, showing similar results in terms of
cure, complications and recurrence rate. Although the
Thulium laser seems to be the ideal energy source with
a minor risk of scarring because of minimal penetration
in the tissue, the Holmium:YAG laser represents an
innovative and effective treatment of genital and urethral
warts.* Holmium:YAG energy can be easily absorbed by
human tissue and it has been demonstrated to be safe in
the treatment of genital, perianal and intraurethral warts.*

The Holmium laser has a wavelength of 2140 nm and a
tissue penetration depth of 400 pum, and the developed
energy is absorbed by water. Thanks to this peculiarity,
the Holmium laser, compared to other laser sources,
has a less penetration depth and constant absorption in
tissue. Consequently, the photo-thermal effect allows
radical treatment of skin or mucosa lesion respecting the
surrounding tissue with a lower rate of scars.

The adequate extension of treatment seems to be the
key factor affecting the recurrence rate, more than the
depth of the laser penetration. This is because at the time
of treatment the cells surrounding the warts could already
have a latent HPV infection. Moreover, HPV infection
could be disseminated to other cells near the primary
wart during the treatment.

Our prospective multicentre study highlighted a
clearance rate of 95% with a recurrence rate of 13.3% at a
mean follow-up of 26 months. Focusing on urethral warts,
overall, 14 endoscopic laser ablations were carried out for
naive cases with a success rate of 100% and a recurrence
rate of 42.8% (6/14). We did not include female patients
to avoid a confounding factor. These findings showed
the single session of the treatment with the holmium
laser was very effective in each type of genital wart,
including widespread condyloma or urethral one. These
findings are in line with previous studies reporting a
clearance rate of 60%-100% and a recurrence rate of 3%-
77%.'"%77337 In a recent retrospective study comparing

Table 2. Laser Therapy Data on Genital Warts Treatment in Literature

Author Year PI:t(:;er(::s l:‘ s(;;):z Lesiirzwi ?rf1m) Cure Rate R:/cout\::;tce % Complications Fo(l!::::\-)u p
Holmium:YAG laser

Ghiasy et al*® 2019 101 9.8 (median) NA 92.2% 14.3% NA 6 (mean)
Ge et al*® 2014 25 NA 3 (mean) 88% 16% 24% 6
Yang et al*’ 2008 1500 NA NA 99.2% NA NA 7.5 (mean)
Carbon dioxide laser

Padilla-Ailhaud?® 2006 81 NA NA 83% 14.8% (6 months) NA 18.8 (mean)
Duus et al** 1985 21 NA NA 43% NA NA 6
Reid* 1985 32 NA upto 10 97% 52% 10.4% NA
Pulsed dye laser

Veitch et al*! 2017 NA NA NA 52-100% 0-5% NA NA
Badawi et al*? 2006 174 3.82 (mean)  26.9 (mean) 96% 5% NA 4
Komericki et al* 2006 22 NA <10 100% 23% NA 11 (mean)
Thulium laser

Blokker et al** 2013 39 NA NA NA 33.3% 5.1% 13.5
Nd:YAG laser

Blokker et al** 2013 76 NA NA NA 34.2% 5.3% 17.8
Zaak et al** 2003 168 NA NA NA 35.7% 10.1% 12
Argon laser

Viazis et al*® 2007 25 NA NA NA 34.7% 0% 10.5 (mean)

Abbreviations: YAG, Yttrium Aluminum Garnet; NA, not available; Nd, Neodymium
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the Holmium laser, cryotherapy, conventional surgery
and podophyllin, Ghiasy et al found that the Holmium
laser was the best treatment of genital and meatal warts,
with the highest clearance rate (92.2%) through a single
session and the lowest recurrence rate (14.3%), compared
to other treatments.”” However, the follow-up period of
this study was only 6 months, and the patients treated
by the holmium laser were 39. Yang et al”’ reported the
results from a large cohort study in which 1500 patients
with genital and urethral warts were treated using the
Holmium laser. Overall, the authors found that 28% of
patients were cured after a single session treatment, whilst
this percentage dropped to 15.9% for urethral warts.
However, this observational study included patients with
very large warts and also female patients with cervix uteri;
on average, every patient was treated 2.68 times and the
mean times of treatment were significantly higher in
urethral (n = 69), anal (n = 285) and cervix uteri (n =
132) lesions as well as in large ones. This, in addition to
a larger study population, could be the reason for the low
clearance rate by a single session treatment in comparison
with our findings.

In our study, no patient showed significant or lasting
adverse effects such as burning, pain, erythema and
oedema of the treated area, abnormal wound healing or
dystrophic-ulcerative permanent lesions. No stenosis or
abnormal scarring or UTI occurred when endoscopic
treatment was performed. A disadvantage of the Holmium
laser is that it is a pulsed laser instead of a continuous
wave. During the 300 milliseconds pulse of the laser,
water is instantly turned into an exploding vapor bubble
that expands and ruptures the surrounding tissue up to
3-4 mm. Although major tissue damage is expected due
to this rupture, our findings as well as those of Yang et
al showed no complications due to scarring.”” Conversely,
if warts are located in the urethra, the CO, laser and
cryotherapy could often cause stenosis and oedema
respectively.®*!

Two/three weeks after the treatment, the patients could
return to normal sexual activity, with a considerable
degree of satisfaction due to fast functional recovery.
According to the PGI-I questionnaire, all patients
evaluated their post-operative condition as “very much
better” or “much better” and only 2/60 (3.3%) referred to
mild and transient burning according to DLQIL* These
findings are in accordance with the previous studies of the
safety profile of laser therapy.>*°

Indeed, laser treatment allows reducing bleeding and
post-operative pain by cauterizing blood vessels and by
sealing nerve endings respectively.*

The treatment was also well tolerated by the patients
with urethral warts, despite the fact that only local
anesthesia was performed. Overall, our study showed an
excellent result as regards the degree of patient satisfaction.
The strengths of this study were the prospective and

multicentre nature and long-term follow-up. However,
the main limitations were the small sample size and the
lack of information about HPV genotyping.

Conclusion

Our prospective and multicentre study showed that
Holmium laser surgery seems to be a safe and effective
treatment of genital and urethral warts. Due to the
decreased depth of action and constant absorption in the
treated area, this laser guarantees accurate preservation
of surrounding healthy tissues, with a quick functional
recovery. Good dermatological outcomes aid to further
improve patient satisfaction. Further randomized
prospective trials should be conducted to compare
the main different treatments and to identify the best
therapeutic strategy.
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