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Use of Holmium YAG laser in circumcision: 
a novel, less complicated and alternative 
procedure for adolescent
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Abstract 

Background:  To evaluate the efficacy and safety of Holmium YAG laser circumcision in adolescents.

Methods:  Eighty-one patients underwent circumcision for medical reasons, and patients’ requests were collected 
retrospectively during February 2017 to February 2019. They were divided into two groups: Holmium YAG laser (group 
1, n = 41) and conventional group (group 2, n = 40). The guillotine method with a Holmium YAG laser was applied for 
circumcisions, and all the procedures were performed by a single urologist who was well-experienced with circumci‑
sion practices.

Results:  The average age of group 1 was 15.53 ± 7.35 years old, and the average age was 16.34 ± 9.22 years old 
in group 2. There was no significant difference in age and indications. The average operative time was significantly 
shorter in group 1 than in group 2 (24.40 ± 3.94 vs. 27.25 ± 4.35 min, p < 0.01). The estimated blood loss was less in 
group 1 compared to group 2. There were fewer complications in group 1 than in group 2 (3/41 vs. 10/40, p < 0.01) 
and patients also felt less pain in group 1 (p < 0.01). All patients tolerated this procedure without severe side effects.

Conclusions:  The use of Holmium YAG laser in circumcision is a novel, less complicated, easy, and less painful alterna‑
tive procedure for circumcision in young males.
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1 � Background
Circumcision is a common procedure in penile surgery. 
It can be performed using several methods and materi-
als, including a conventional scalpel or laser technique [1, 
2]. The benefits of using a laser in circumcision include 
accurate cutting, hemostasis, and less tissue damage and 
pain [3, 4]. Currently, the most commonly used types 
of lasers are carbon dioxide (CO2) lasers and neodym-
ium: yttrium–aluminum–garnet (Nd-YAG) lasers. It is 
thought that these devices enable dry incisions and mini-
mal tissue damage [5, 6]. Our department first introduced 
the Holmium YAG laser for circumcision. However, there 

was no documentation for this method. The aim of this 
study was to present the efficacy and safety of the Hol-
mium YAG laser for circumcision. Hence, it may result in 
more widespread use for circumcision.

2 � Methods
The medical records of 81 patients who underwent cir-
cumcision for medical reasons and patients’ requests 
were collected retrospectively during February 2017 to 
February 2019. Patients aged from 6 years old to 30 years 
old who were diagnosed with phimosis, redundant pre-
puce, or recurrent balanoposthitis were included in this 
study. Forty patients who underwent circumcision with 
the conventional scalpel method, and 41 patients who 
underwent circumcision with a Holmium YAG laser were 
included. The exclusion criteria were active genital infec-
tions, severe adhesion of the prepuce and glans, anatomic 
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abnormalities of the penis, and paraphimosis or trauma. 
The following parameters were recorded according to 
chart reviews, medical records, or telephone interviews: 
operating time, estimated blood loss, postoperative pain, 
and operation-related complications. A visual analog 
scale (VAS) was applied to evaluate postoperative pain 
the day after surgery. Subjects reported VAS pain scores 
by making a handwritten mark on a 10-cm line that rep-
resented a continuum between “no pain, zero-score” and 
“worst pain, 10 score.”

The data were expressed as the mean ± standard devi-
ation. Statistical analysis of qualitative variables was 
performed using the Wilcoxon signed rank test, and 
quantitative variables were analyzed with Student’s t test 
and Pearson’s Chi-squared test. A p value of < 0.05 was 
considered significant. Data were analyzed on a personal 
computer using commercially available software (SPSS 
Version 21.0, SPSS Inc, Chicago, IL; IBM Corporation).

2.1 � Operative technique: guillotine method
All procedures were performed under a penile root 
regional block anesthesia using 1% lidocaine. Circumci-
sion was performed by a single urologist who was well-
experienced with circumcision practices. After good 
sterilization with beta-iodine, adequate separation of 
the prepuce and glans was confirmed. First, the foreskin 
was totally released from the glans, mosquito forceps 
were applied to the tip of the foreskin ventrally and dor-
sally, and the foreskin was protracted. The long-straight 
forceps were applied along the lower foreskin above the 
glans. The foreskin was excised by cutting below the for-
ceps with a Holmium YAG laser (Group 1, n = 41). The 
Holmium YAG laser pulse duration was set to 250–350 
μs, the pulse energy was 4.0  J/pulse, the frequency was 
5–8  Hz, and the average power was 80 watts. The laser 
energy was delivered to the prepuce near contact using 
a delivery optical fiber. No cooling system was required 
during laser activation. In the conventional scalpel group, 
long-straight forceps were applied along the lower fore-
skin above the glans and the foreskin was excised by 
cutting below the forceps with a scalpel. Bleeding was 
stopped with electrocoagulation or ligation (Group 2, 
n = 40).

3 � Results
Eighty-one patients were included in the study (Table 1). 
The average age of group 1 was 15.53  years old with 
a standard deviation of 7.35, whereas the average of 
group 2 was 16.34  years old with a standard deviation 
of 9.22. Parts of the patients (31/81, 38.20%) had a pre-
operative diagnosis of phimosis. The other indications 
for circumcision were redundant prepuce and recurrent 
balanoposthitis. There was no statistically significant 

difference in the age distribution and indications 
between the two groups. The operative time was signifi-
cantly shorter in group 1 than in group 2 (24.40 ± 3.94 
vs. 27.25 ± 4.35  min, p < 0.01). The estimated blood loss 
was also less in group 1 compared to group 2. The com-
plications were less in group 1 than in group 2 (3/41 vs. 
10/40, p < 0.01). The overall complication rate was 7.31% 
in group 1 and 25.00% in group 2. In subgroup analysis, 
the most common complication in the study population 
was postoperative edema and local hematoma. There was 
also less local edema and fewer local hematomas in group 
1. Patients reported less pain in group 1 than in group 2 
and the VAS pain score reached a significant difference 
(p = 0.05). All patients tolerated the procedure without 
severe side effects.

4 � Discussion
Circumcision is one of the most common urological pro-
cedures. Although circumcision is considered a minor 
procedure, patients carry a risk of complications, includ-
ing local edema, local tenderness, hematoma, infection, 
wound dehiscence, and scarring [7–9]. The Holmium 
YAG laser has been reported to be effective for the treat-
ment of soft tissue pathologies, such as Holmium laser 
enucleation of the prostate (HoLEP), upper tract urothe-
lial carcinomas, and urinary strictures. The Holmium 
YAG laser has a short destruction length in the tissue 
due to strong absorption of water molecules around 
2140 nm. A penetration depth of 0.4 mm was reported, 

Table 1  Comparison of clinical data for Holmium YAG laser 
circumcision versus conventional circumcision

#  Significant difference

Variables Group 1 Group 2 p value

Number of patients 41 40

Age (years) 15.53 ± 7.35 16.34 ± 9.22 0.65

Indications 0.78

 Phimosis 17 14

 Redundant prepuce 13 16

 Recurrent balanoposthitis 10 9

 Others 1 1

Operative time 24.40 ± 3.94 27.25 ± 4.35 < 0.01#

Estimated blood loss (ml) 4.68 ± 2.52 6.71 ± 3.86 0.03#

Postoperative pain score 2.20 ± 1.18 2.95 ± 1.29 0.05#

Complications (total) 3 10 < 0.01#

 Edema 1 5 < 0.01#

 Hematoma 1 3 < 0.01#

 Persisting pain 0 1 0.78

 Infection 1 1 0.22

 Wound dehiscence 0 0 1.00

 Scarring 0 0 1.00
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which allows coagulation and a vaporation-incision. It 
is considered suitable for an alternative laser technique 
for circumcision. Nonetheless, to our knowledge, there 
has been no evaluations of the efficacy and safety of Hol-
mium laser circumcision. We first reported that there 
is a shorter operative time, less postoperative pain, less 
blood loss, and fewer complications among patients who 
underwent circumcision with Holmium YAG laser. These 
findings support it as a good choice for laser circumci-
sion. Currently, carbon oxide lasers are widely used for 
circumcision due to its advantages. First, a CO2 laser pro-
vides good incision and hemostasis ability because small 
vessels can be cauterized under a high-power setting. 
Second, the effectiveness of the incision is much better 
with a CO2 laser compared to the conventional scalpel 
method. Third, patients feel less postoperative pain com-
pared to those treated with the conventional method, 
which increased the comfort of the patients. Several 
studies have supported these theses. Xu et al. stated that 
there were shorter operative times, less blood loss, and a 
lower postoperative complication rate in the laser group 
compared to the conventional group [3]. Mungnirandr 
et  al. reported similar conclusions as well [10]. They 
found that the CO2 laser and tissue glue method were 
a good procedure with a significantly shorter operative 
time, lower proportion of tissue with local irritation, and 
good cosmetic appearance. Gorgulu et al. also stated that 
the combined CO2 laser and cyanoacrylate procedure 
not only decreased the operating time markedly, but also 
eliminated the disadvantages [11]. As for the Nd-YAG 
laser used in circumcision, George Vaos completed a trial 
with patients who underwent the guillotine circumcision 
procedure with a Nd-YAG laser (setting of 15–30 W and 
pulse duration of 0.2–0.5 s) or conventional scalpel elec-
trocoagulation [6]. He found fewer early and late com-
plications in the Nd-YAG laser group but spent more 
time in the Nd-YAG laser group than in the conventional 
group.

To the best of our knowledge, the present study is the 
first to evaluate the efficacy and safety of circumcision 
using the Holmium YAG laser. A shorter operative time, 
less postoperative pain, less blood loss, and fewer com-
plications were found. However, the cost of CO2 lasers 
is expensive for patients and medical providers. The 
cost of a laser device is about Singapore dollars $105,000 
(approximately equal to USD $75,124). The maintenance 
charges are Singapore dollars $5000 (approximately equal 
to USD $3577) every year, and the predictable lifespan 
for each device is 10 years. Thus, the machine costs com-
prise Singapore dollars $15,500 (approximately equal to 
USD $11,089) per year [12]. In a local hospital or clinic, 
there are estimated to be one hundred circumcisions per 
year, which makes the cost of the device per circumcision 

Singapore dollars $155.0 (approximately equal to USD 
$110.89). Hence, the cost of a Holmium YAG laser per 
use is just USD $66.20. Although this cost is more than 
the conventional scalpel method, the above finding is 
useful information for small capacity hospitals or clinics, 
and the Holmium YAG laser can be an alternative choice 
for laser circumcisions.

Another important issue widely discussed is the poten-
tial for sub-clinical injury by electrosurgery on the penis. 
Some studies have shown that conventional monopolar 
electrocoagulation may cause electrical burns, penile tis-
sue damage, and necrosis [13–17]. Tsai et al. conducted 
an experiment that demonstrated the electrical field 
strength of the whole penis shaft was 9.03  V/cm. They 
found heat generated from the penis is four times that 
of other body parts, which may contribute to erectile tis-
sue damage by heat [18]. They also suggested since they 
use less power (W) and less time, bipolar electrosurgery, 
ligation to achieve hemostasis, and new laser technolo-
gies, including CO2, Nd-YAG or Holmium YAG laser, are 
superior methods.

5 � Conclusions
In light of our study, we suggest that the use of a Hol-
mium YAG laser in circumcision is a novel, less com-
plicated, less painful, and easy procedure and may be 
considered as an alternative procedure for circumcision 
in young males.
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