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Abstract
Introduction: Genital warts in young adults aged 18-28 years are very common. Several approaches 
are routinely used in the treatment of warts, viz., medical treatment (podophyllin and trichloroacetic 
acid), conventional surgery (excision or electrocautery), cryotherapy, and laser treatment. Because 
of high recurrence rates after treatment, complications and long duration of treatment, newer 
modalities have been developed. One of these newer methods is laser, which has been used in 
several urologic diseases. However, there are only a few studies about use of Holmium laser for 
treatment of genital warts. This retrospective study compared the success rate of Holmium laser with 
other available treatments for genital warts. 
Methods: Between October 2011 and May 2016, 142 patients with genital warts attended the 
urology clinics at Shohada-e-Tajrish hospital in Tehran, Iran. Out of these, a total of 101 patients 
were included in this study consisting of 42, 39, 11 and 9 patients treated with cryotherapy, laser, 
conventional surgery and podophyllin respectively. 
Results: The most successfully cleared lesions were seen in the holmium laser treatment group 
(P = 0.001). The lowest recurrence rate was observed in the holmium laser treatment group 
(P = 0.001). 17 patients had one of these following problems: dysuria, initial hematuria or a change 
in the force and caliber of their urinary stream that after physical examination showed them to 
have a meatal wart. These patients then underwent cystoscopy up to urinary sphincter. All of them 
in addition to the meatus wart had a penile shaft lesion(s). Thirteen patients had meatal lesions, 9 
of whom received holmium laser therapy and 4 patients were treated with electrocautery. Based 
on routine follow up after treatment, none of the patients treated with holmium laser had urinary 
stricture, but one case treated with electrocautery returned with a penile urethral stricture.
Conclusion: This study showed that treatment with Holmium laser has the highest clearance rate 
(92.2%) and lowest recurrence rate (14.3%) compared to other available treatments in this study. It 
may be concluded that holmium laser is a safe and effective treatment for genital warts with a low 
rate of recurrence. 
Keywords: Human papilloma viruses (HPVs); Genital warts; Holmium laser; Cryotherapy; 
Conventional surgery;  Podophyllin. 
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Introduction
Human papilloma viruses (HPVs) have extended spectrum 
genotypes that include nearly 120 types involving the skin 
and mucosa of genitourinary tract, additionally it has 
approximately 40 distinct subtypes that infect anogenital 
tract.1 The most common and low-risk types of HPV are 
6 and 11 and the most dangerous of HPV types are 16 
and 18 which are considered high-risk types.2,3 In men, 
HPV is associated with anogenital cancers, specifically of 
the anus and penis. Approximately 90% of anal cancers 
are associated with HPV and of those with HPV, 90% are 
due to HPV 16 and 18. The most important route of virus 
transmission is sexual contact.4

The incidence of wart in young adults of the age group 
of 18-28 years is high. Data show that approximately 3–4 
million cases of genital warts are occurred each year in 
men with a peak rate of 500 per 100 000 in 25–29 years old 
group.5 Genital warts lead to increased economic burden 
and decreased quality of life. In actual fact the there is no 
curative treatment for HPV infection.6

Several approaches are routinely used for the treatment 
of wart, viz., medical treatment (podophyllin and 
trichloroacetic acid), conventional surgery (excision 
or electrocautery), cryotherapy and laser treatment. 
Cryotherapy and electrosurgery have been found to be 
more effective than other treatments, but none of these 
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treatments are very successful.7 
Because of high recurrence rate after treatment, 
complications and a long duration of treatment, new 
modalities have been developed. One of these newer 
methods is the laser, which has been used in several 
urologic diseases.8-10

One type of laser is the holmium laser that is used for 
several urologic diseases.  Mechanism of this advanced 
technology is photothermal destruction, that makes it 
possible to remove even the largest warts.11 However, 
there are few studies about the use of holmium laser in 
the treatment of genital warts. This retrospective study 
compared the success rate of holmium laser with other 
genital wart treatments. 

Methods
Between October 2011 and May 2016, 142 patients 
presented with genital warts to the Urology Clinics in 
Shohda-e-Tajrish hospital in Tehran, Iran. The inclusion 
criteria were every patient referred to the Urology 
Clinics and had complete data with at least 6 months 
regular follow-up. In 31 cases the data was incomplete 
and nine cases that underwent medical treatment with 
trichloroacetic acid were excluded from this study. Finally, 
a total of 101 patients included for this study consisted of 
42, 39, 11 and 9 patients treated with cryotherapy, laser, 
conventional surgery and podophyllin respectively.
Patients underwent one of 4 treatments: (1) cryotherapy 
with nitrous oxide using a Spembly (Andover, Hants) 
series PCG 12R cryoprobe with no local anaesthetic, 
which produced ice-balls 1-2 mm larger than the diameter 
of the wart (no electrolyte or lubricant was used). After 
warts were removed, optical tetracycline ointment 
was rubbed on the surface for 24 hours. (2) Holmium 
laser (manufactured in Iran) therapy with following 
parameters: Fiber caliber 200 Mm, maximum energy 
0.8–1.0 J, pulse frequency 8~12 Hz, average power 6~12 
W. After routine decontamination of the lesions’ area in 
the laser therapy group, the wart was treated by holmium 
laser with 1 mm margin of normal skin, by insertion of 
the laser fiber into the surface of warts. After warts were 
destroyed, residual necrotic tissue was cleaned with gauze 
(Figure 1). (3) The patients who underwent conventional 
surgery were treated by excision or electrocautery, or a 
combination of these methods. (4) Twenty-five percent 
podophyllin in tincture of benzoin compound was 
supplied by a local pharmacy. With care taken to avoid 
painting the surrounding skin, podophyllin was applied 
to the wart with a cotton swab. Patients were instructed to 
wash off the podophyllin 2 hours after the first treatment; 
this interval was lengthened by 2 hours to a maximum of 
12 hours with each successive treatment. 
Based on available data, 48 patients followed up for 6 
months, 36 patients for 8 months and 17 patients for 2 
years. 

Patients’ information was collected from medical 
records. Patients were followed 1, 6 and 16 weeks after 
primary treatment based on routine follow-up protocols. 
Effectiveness of treatment was calculated from recorded 
data as follows: (1) Clearance of lesions (number of 
cleared lesions divided by total number of lesions), and 
(2) Recurrence rate.

Statistical Analysis
Statistical analysis was performed using a commercially 
available software package (SPSS Statistics 17.0.0, SPSS, 
Chicago, Illinois). One-sample Kolmogorov-Smirnov 
test was utilized to estimate whether data was normally 
distributed. Parametric and nonparametric analyses were 
performed based on the finding of this evaluation. A P 
value of 0.05 or less was considered statistically significant 
in this study.

Results
In the study a total of 101 men were included with mean 
age of 31.2 (standard deviation [SD] of ±9) (range: 16-49 
years). The marital status of patients were single (67.4%), 
married (24.7%), divorced (7.9%). 
Patients had varied number of lesions ranged from 1 to 
31 (median: 9) that were located on the penile shaft + 
scrotum (27.7%), penile shaft alone (24.7%), penile shaft 
+ urinary meatus (19.8%), scrotum (9.9%), scrotum + 
perineum (6.9%), glans (5.9%), glans + scrotum (2.9%) 
and penile shaft + perineum (1.9%).
Thirty-three patients (35.6%) had unprotected sex and 
one of them who had undergone conventional surgery 
was HIV positive. Twenty-two patients had history of 
previous genital wart. 
The maximum number of cleared lesions were seen in 

Figure 1. Lesion Treated by Holmium.
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the holmium laser treatment group (P = 0.001) (Table 1). 
Clearance in cryotherapy group, need for second- and 
third-time treatment sessions for eradication in 10% and 
11.2% of lesions, respectively, while in the holmium laser 
and Conventional surgery groups, the clearance of all the 
lesions was noted after the first treatment.
 The lowest recurrence rate was observed in the holmium 
laser group (P = 0.001) while the most recurrence rate was 
observed in the Podophyllin group (Table 1).
Seventeen patients had one of these following chief 
complaints: dysuria, initial hematuria or a change in 
the force and caliber of their urinary stream that after 
physical examination showed as having a meatal wart. 
These patients underwent cystoscopy up to the urinary 
sphincter. All of them in addition to the meatal wart had 
penis shaft lesion. 
Thirteen patients had meatal lesions and 9 of them 
received holmium laser therapy (Figure 1A-C) and 4 
patients were treated with electrocautery. One patient 
underwent meatotomy and wart excision and another 
patient because of multiple lesions, became candidate 
for marsupialization then buccal mucosa graft onlay 
surgery after 6 months. Based on routine follow-up after 
treatment, none of the patients treated with holmium 
laser had urinary stricture but one case treated with 
electrocautery returned with penile urethral stricture.

Discussion
Genital wart treatments divided into 2 categories one 
that is applied directly to the skin such as medical 
treatment and one that needs surgery to remove warts 
and includes freezing with liquid nitrogen (cryotherapy), 
conventional surgery (excision or electrocautery) and 
laser treatment.12-14 

Over the last decade there is a trend towards surgical 
treatment rather than radical medical treatment in 
terms of management of genital warts. The modality 
chosen is based on the number, size, and location of the 
warts. The benefits of surgical modalities include the 

following: increased clearance rates and decreased pain, 
lower recurrence rate and lesser side effects. Today, laser 
and cryotherapy are considered the most successful 
treatments.7

Medical treatment of warts with podophyllin has 
reported different rates of clearance between 22 to 
79%.15-18 Treatment with podophyllin may be associated 
with contact dermatitis.19

Conventional surgeries include excision or electrocautery 
require anesthesia. Treatment mechanism of 
electrocautery is thermal injury, and in surgical excision 
the lesion is removed with scalpel. Studies showed that 
clearance rate of electrocautery may be as efficient as 
cryotherapy. Surgical excision can eradicate lesions with 
low risk of recurrence.20 
Cryotherapy is one of the destructive methods for genital 
warts with acceptable clearance rates and no harmful 
systemic side effects.21 It is an effective treatment for those 
warts which were hard to treat with other modalities 
and there is no need for anesthesia. It has not become 
popularly accepted because of some limitations including 
unusual techniques and equipment.22

Treatment with lasers is one of the recommended 
management options for warts, especially in cases 
which are refractory, thick and extensive lesions.23 In 
comparison with other treatments, usage of laser needs 
local anesthesia and is accompanied by scar itchiness, 
but destroys lesions more radically.21 The benefits of 
laser include the following: painless, quick healing, lower 
infection levels and limited rate of recurrence rates and 
complications. holmium laser has been used widely in 
urologic surgery but there are few studies reported about 
usage of holmium laser in genital warts.8 
In our study, 92.2% of lesions were cleared with holmium 
laser in first session while 41.8% of patients showed 
clearance of warts after 3 sessions of treatment during 2 
weeks in cryotherapy group. The cure rate of conventional 
surgery was 37.1% and analysis show 29.8% of cases 
treated with podophyllin obtained perfect clearance 

Table 1. Result of Different Genital Wart Treatments

Total Cryotherapy Holmium Laser Conventional Surgery Podophyllin P Value

No. of patients 101 42 39 11 9

Age (mean ± SD) 31.2±9 32.1±8.7 32.5±9.1 26±3.3 27.8±12.4 0.09

No. of lesions (mean ± SD) 9.8±5.7 8.6±4.3 10.7±6.2 9±4.5 13±9.3 0.1

Clearance of treated lesions 6±4.9 3.6±1.8 9.9±5.7 3.3±1.6 3.8±2.7 0.001

No. of lesions recurrence(~) 4.1±2.6 2.8±1.4 1.5±0.8 3±1.5 9.3±6.7 0.001

No. of lesions recurrence according to the F/U Time

Week 1(~) 0.17±.13 0 0 0 0.7±.53

Week 6(~) 0.9±.77 0.1±.05 0.28±.15 0.11±.58 3.25±2.3

Week 16(~) 3±1.68 2.7±1.35 1.22±.65 2.89±.92 5.3±3.8
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within 4–6 weeks of treatment.
Previous trials have reported a cure rate of 60%-100%, 
60%-97%, 56%-93.3% and 19%–80% when genital 
warts were treated with holmium laser, cryotherapy, 
conventional surgery and podophyllin respectively.20,24,25

Treatment with podophyllin and cryotherapy are simpler 
procedures than other treatments while holmium laser 
needs a laser machine and fibre. 
In terms of recurrence rate, this study shows a recurrence 
rate of 14.3%, 33.4%, 34.2 and 71.8% when lesions 
removed by holmium laser, cryotherapy, conventional 
surgery and podophyllin respectively.
Previous studies showed recurrence rates of 3%-77%, 
20%-79%, 8%-35% and 23%-70% when lesion treatment 
had done with holmium laser, cryotherapy, conventional 
surgery and podophyllin respectively.7,11,16,20

The results of this study showed treatment with holmium 
laser is correlated with highest clearance rate (92.2%) 
and lowest recurrence rate (14.3%) than other applied 
treatments. In conclusion, holmium laser is safe, and 
more effective, than other methods in management of 
genital warts.

Limitation and Recommendation 
Limitations of this study include its retrospective nature, 
short-term follow-up, and lack of information about 
genotyping of HPV.
It is recommended that more studies should be conducted 
as randomized clinical trial with long-term follow-up to 
determine the rate of recurrence. In addition, the effects 
of laser therapy on female genital wart are required.
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