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ABSTRACT									         ARTICLE INFO______________________________________________________________     ______________________

Background: Circumcision is performed as a routine operation in many countries, more 
commonly for religious and cultural reasons than for indicated conditions, such as 
phimosis and balanitis. There are many techniques available, and recently electro-
cautery and both Nd:YAG and CO2 lasers, instead of blades, have been used for skin 
and mucosal incisions. However, the infection risk in circumcisions performed using 
a CO2 laser was 10% higher. There are also reports of sutureless procedures using cya-
noacrylate, but these have higher risks of hematoma and hemorrhage. We combined 
a CO2 laser and cyanoacrylate to shorten the operation time and to decrease bleeding 
complications.
Materials and Methods: Circumcisions were performed under general anesthesia with 
CO2 laser and cyanoacrylate combination in 75 6–9-year-old boys between May 2013 
and August 2014 only for religious reasons. As a control, we compared them retros-
pectively with 75 age-matched patients who were circumcised using the conventional 
guillotine method in our clinic.
Results: No hematomas, bleeding, or wound infections were observed. One wound 
dehiscence (1.33%) occurred during the early postoperative period and healed without 
any additional procedures. The median operating time was 7 (range 6–9) minutes. The 
conventional guillotine group comprised one hematoma (1.3%), two wound dehiscen-
ces (2.6%), and two hemorrhages (2.6%), and the median operating time was 22 (range 
20–26) minutes. The difference in surgical time was significant (p<0.001), with no 
significant difference in the rate of complications between the two groups.
Conclusion: The combined CO2 laser and cyanoacrylate procedure not only decreased 
the operating time markedly, but also eliminated the disadvantages associated with 
each individual procedure alone.
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INTRODUCTION

Circumcision, which is performed more 
commonly for religious and cultural reasons than 
for indicated conditions, such as phimosis and ba-
lanitis, is a routine operation in many countries 

and has a centuries-long history (1). Currently, it 
is the most common surgical procedure performed 
in male children (2). Recent studies have shown 
that it increases penile hygiene and decreases the 
risks of penile cancer and human immunodefi-
ciency virus (HIV) infection (3-6).
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Surgically, circumcision is an easy tech-
nique to learn and perform. However, the results 
must be satisfactory both functionally and es-
thetically. There are many techniques for perfor-
ming circumcision. In recent years, circumcision 
procedures using auxiliary devices have become 
popular (7, 8). However, the use of these devices 
increases the recovery time (9).

The guillotine technique is a simple, quick 
method for circumcision. This technique involves 
excising the preputial skin circumferentially, pre-
serving the glans penis after separating the adhe-
sions of the coronal sulcus. To preserve the glans 
penis, the preputial skin is pulled up, and a strai-
ght hemostat is applied loosely to the preputium. 
The excess skin is cut using a scalpel between the 
glans and hemostat. However, this method has 
many shortcomings (10).

Electrocautery and Nd:YAG and CO2 lasers 
are frequently used for circumcision, instead of 
blades for the skin and mucosal excisions (11-13). 
CO2 lasers have been used since the early 1970s 
and are widely used for dermatology and plastic 
surgery procedures (14, 15). Many clinics also rou-
tinely use tissue adhesives to treat facial incisions 
(16). There are some reports on sutureless circum-
cision using cyanoacrylate (17, 18). However, very 
recently only one report has used the combination 
of a CO2 laser and cyanoacrylate for circumcisions 
in a small series (30 patients) (19). Therefore, this 
study examined the combined use of a CO2 laser 
and cyanoacrylate for shortening the operating 
time and reducing complications related to blee-
ding, in comparison with the conventional guillo-
tine method in a bigger series with 150 patients.

MATERIALS AND METHODS

We performed our technique on 75 boys, 
aged 6–9 (median 7) years, who underwent circu-
mcision between May 2013 and August 2014. In 
all cases, the parents had requested circumcision 
for religious reasons. Routinely, after iodine disin-
fection under general anesthesia, the adhesions on 
the coronal sulcus are separated, the preputial skin 
is pulled up, and a straight hemostat is applied 
loosely to the preputium. The incision is made 
distal to the hemostat using a CO2 laser (UltraPul-

se 5000C, Coherent Medical Group, Santa Clara, 
USA), applying 350 millijoules energy at 40 pul-
ses/second in continuous mode. No bleeding re-
quiring bipolar use was detected after the excision 
(Figure-1). Cyanoacrylate (Leukosan Adhesive, 
BSN Medical, Hamburg, Germany) is applied after 
approximating the mucosa and remaining skin on 
the penis (Figure-2). A chlorhexidine wound cove-
ring and Coban bandage are used for wound care.

Figure 1 - Image obtained after laser excision.

Figure 2 - Perioperative image obtained after cyanoacrylate 
application.



IBJU | CIRCUMCISION WITH CO2 LASER AND CYANOACRYLATE

115

The complications and operating time in this 
group were compared retrospectively with those of 
75 age-matched patients from our clinic archive who 
were circumcised using the conventional guillotine 
method for religious reasons (supplementary mate-
rial Video-1).

RESULTS

The patients were followed postoperative-
ly for 12 (range 4–18) months on average. Wound 
healing took one week. No hematomas, bleeding, 
or wound infections were observed. Dehiscence oc-
curred in one child (1.3%) during the early postope-
rative period but healed spontaneously within one 
week. Six months postoperatively, the cases were 
similar in appearance to those who underwent the 
conventional procedure (Figure-3). The parents of 
the patients were satisfied with the aesthetic results. 
The median operating time was 7 (range 6–9) mi-
nutes. In the conventional guillotine group, one he-
matoma (1.3%), two wound dehiscences (2.6%), and 
two hemorrhages (2.6%) were recorded, and the me-
dian operating time was 22 (20–26) minutes. The di-
fference in operating times between the groups was 
significant (p<0.001), while the difference in compli-
cations was not (p>0.5) (Table-1).

DISCUSSION

Circumcision is performed routinely in 
many countries for religious and cultural reasons. 

Generally, it is performed in pediatric patients and 
protects against penile cancer and HIV (3-6).

Commonly used conventional circumcision 
techniques include the dorsal slit, sleeve, and guillo-
tine techniques (20). Electrocautery or Nd:YAG or 
CO2 lasers can be used instead of a scalpel. In addi-
tion, non-invasive circumcision using various devi-
ces has become popular (7, 8), although the recovery 
period is increased when these devices are used (9).

Procedures performed using a CO2 laser can 
shorten the operating time and decrease bleeding 
and pain (21). How et al. (13) compared the costs as-
sociated with the operating time between CO2 lasers 
and the conventional technique. They found that the 
median operating time was 20 (range 16–21) minu-
tes using the conventional technique and 15 (ran-
ge 13–17) minutes using a CO2 laser. When all of 
the expenses accrued were calculated, the CO2 laser 
technique was much more cost effective for circu-
mcision than was the conventional technique, and 
the morbidity rates were favorable compared with 
the conventional technique. We could not perform a 
cost-analysis, because the operating theatre charges 
in our university hospital are not known due to the 
health policies in our country. Nevertheless, our me-
dian operating time was less than half that of How 
et al., suggesting that our technique is more cost-
-effective.

Although the postoperative complication 
risks of circumcision performed using a scalpel ver-
sus a CO2 laser were similar, the infection risk was 
10% higher with the CO2 laser (10, 22-23).

Figure 3 - Anterior and lateral images obtained during the 6th month.
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Recently, the use of tissue adhesives has 
increased, because they are easy to use, shorten 
the procedure duration, and achieve similar cos-
metic results to those using standard suturing te-
chniques (25-27). Antimicrobial effects, especially 
on Gram-positive bacteria, are very important for 
wound care (28). Another important advantage of 
tissue adhesives is that they decrease the risks of 
granulation tissue and sinus tract formation (17).

When compared with conventional techni-
ques, circumcision using a CO2 laser has many ad-
vantages, while the increased risk of postoperative 
infections is the main disadvantage. The antimi-
crobial characteristics of tissue adhesives overco-
me this problem associated with laser circumci-
sion. On the other hand, tissue adhesives carry 
risks of hematoma formation and related suture 
detachment. However, the high level of hemosta-
sis in circumcisions performed using a CO2 laser 
prevents hematoma development and any related 
detachment.

Complications such as hematoma and he-
morrhage, which Kelly et al. (17) reported in 502 
subjects undergoing sutureless circumcision, were 
not encountered using the cyanoacrylate and laser 
combination in our study. Our complication rates 
were 1.4% for hematomas and 2.2% for hemorrhage 
using standard treatment and 0% in the combina-
tion group. The dehiscence rate was similar to that 
in our study (0.8%).

We did not evaluate postoperative pain in 
this study. Furthermore, a very recently report sho-
wn that pain score is not significant different be-
tween laser and conventional technique (19).

The parents of the patients in both groups 
were satisfied with the aesthetic results in our study.

The main reason we developed the com-
bination technique was to prevent complications 
such as hematoma and hemorrhage by using the 
laser, while shortening the operation time, decre-
asing the infection risk, and eliminating the need 
for postoperative suture removal, which is difficult 
to perform in children, by using cyanoacrylate.

In the light of our results, we believe that 
our combination method overcomes the disadvan-
tages observed with each circumcision procedure 
alone and shortening the operating time.

CONFLICT OF INTEREST

None declared.

Supplementary Material

Video 1 - Conventional Guillotine Technique 
and Guillotine incision with CO2 Laser.

Available at.: http://www.intbrazjurol.com.br/
videos/ibju-2015-0284video.mp4

REFERENCES

1.	 Dunsmuir WD, Gordon EM. The history of circumcision. BJU 
Int. 1999;83:1-12.

2.	 Williams N, Kapila L. Complications of circumcision. Br J 
Surg. 1993;80:1231-6.

3.	 Bhan A. Advocating the benefits of male circumcision: are 
doctors well informed? Indian J Med Ethics. 2009;6:169.

4.	 Auvert B, Taljaard D, Lagarde E, Sobngwi-Tambekou J, Sitta 
R, Puren A. Randomized, controlled intervention trial of male 
circumcision for reduction of HIV infection risk: the ANRS 
1265 Trial. PLoS Med. 2005;2:e298. Erratum in: PLoS Med. 
2006;3:e298.

Table 1 - Comparison of conventional guillotine group and laser+cyanoacrylate group.

Conventional Guillotine Group
(75 Patients)

Laser + Cyanoacrylate Group
(75 Patients)

p Value

Operation Time (Median) 22 minutes 7 minutes p<0.001

Hematoma 1(%1.3) 0 p>0.5

Wound Dehiscence 2(%2.6) 1(%1.3) p>0.5

Hemorrhage 2(%2.6) 0 p>0.5



IBJU | CIRCUMCISION WITH CO2 LASER AND CYANOACRYLATE

117

5.	 Bailey RC, Moses S, Parker CB, Agot K, Maclean I, Krieger 
JN, et al. Male circumcision for HIV prevention in young men 
in Kisumu, Kenya: a randomised controlled trial. Lancet. 
2007;369:643-56.

6.	 Gray RH, Kigozi G, Serwadda D, Makumbi F, Watya S, 
Nalugoda F, et al. Male circumcision for HIV prevention 
in men in Rakai, Uganda: a randomised trial. Lancet. 
2007;369:657-66.

7.	 Bitega JP, Ngeruka ML, Hategekimana T, Asiimwe A, 
Binagwaho A. Safety and efficacy of the PrePex device for 
rapid scale-up of male circumcision for HIV prevention in 
resource-limited settings. J Acquir Immune Defic Syndr. 
2011;58:e127-34.

8.	 Lagarde E, Taljaard D, Puren A, Auvert B. High rate of adverse 
events following circumcision of young male adults with the 
Tara KLamp technique: a randomised trial in South Africa. S 
Afr Med J. 2009;99:163-9.

9.	 Cheng YZ, Su X, Fang H, Hu J, Wu K, Su R, Ma J. A 
clinical comparative study of Chinese Shang Ring 
circumcision versus conventional circumcision. Chin J 
Urol 2011;32:333-5.

10.	 Kaplan GW. Complications of circumcision. Urol Clin North 
Am. 1983;10:543-9.

11.	 Arslan D, Kalkan M, Yazgan H, Ünüvar U, Şahin C. Collective 
circumcision performed in Sudan: evaluation in terms 
of early complications and alternative practice. Urology. 
2013;81:864-7.

12.	 Vaos G. Circumcision with the Nd:YAG laser contact 
technique compared with conventional surgery. Photomed 
Laser Surg. 2004;22:318-22.

13.	 How AC, Ong CC, Jacobsen A, Joseph VT. Carbon 
dioxide laser circumcisions for children. Pediatr Surg Int. 
2003;19:11-3.

14.	 Kaplan I. The CO2 laser in clinical surgery--past, present and 
future. Ann Acad Med Singapore. 1987;16:286-9.

15.	 Aronoff BL. Lasers in plastic and general surgery. Med 
Instrum. 1983;17:415-6.

16.	 Elmasalme FN, Matbouli SA, Zuberi MS. Use of tissue 
adhesive in the closure of small incisions and lacerations. J 
Pediatr Surg. 1995;30:837-8.

17.	 Kelly BD, Lundon DJ, Timlin ME, Sheikh M, Nusrat NB, D’Arcy 
FT, et al. Paediatric sutureless circumcision--an alternative to 
the standard technique. Pediatr Surg Int. 2012;28:305-8.

18.	 Kaye JD, Kalisvaart JF, Cuda SP, Elmore JM, Cerwinka WH, 
Kirsch AJ. Sutureless and scalpel-free circumcision--more 
rapid, less expensive and better? J Urol. 2010;184:1758-62.

19.	 Mungnirandr A, Wiriyakamolphan S, Ruangtrakool R, 
Ngerncham M, Tumrongsombutsakul S, et al. Comparison 
of a CO2 (Carbon Dioxide) Laser and Tissue Glue with 
Conventional Surgical Techniques in Circumcision. J Lasers 
Med Sci. 2015;6:28-37.

20.	 Harahap M, Siregar AS. Circumcision: a review and a new 
technique. J Dermatol Surg Oncol. 1988;14:383-6.

21.	 Morrow DM, Morrow LB. CO2 laser blepharoplasty. A 
comparison with cold-steel surgery. J Dermatol Surg Oncol. 
1992;18:307-13.

22.	 Williams N, Kapila L. Complications of circumcision. Br J 
Surg. 1993;80:1231-6.

23.	 Griffiths DM, Atwell JD, Freeman NV. A prospective survey 
of the indications and morbidity of circumcision in children. 
Eur Urol. 1985;11:184-7.

24.	 Fraser IA, Allen MJ, Bagshaw PF, Johnstone M. A randomized 
trial to assess childhood circumcision with the Plastibell 
device compared to a conventional dissection technique. Br 
J Surg. 1981;68:593-5.

25.	 Toriumi DM, O’Grady K, Desai D, Bagal A. Use of octyl-2-
cyanoacrylate for skin closure in facial plastic surgery. Plast 
Reconstr Surg. 1998;102:2209-19.

26.	 Maw JL, Quinn JV, Wells GA, Ducic Y, Odell PF, Lamothe 
A, et al. A prospective comparison of octylcyanoacrylate 
tissue adhesive and suture for the closure of head and neck 
incisions. J Otolaryngol. 1997;26:26-30.

27.	 Bruns TB, Worthington JM. Using tissue adhesive for wound 
repair: a practical guide to dermabond. Am Fam Physician. 
2000;61:1383-8.

28.	 Quinn JV, Osmond MH, Yurack JA, Moir PJ. N-2-
butylcyanoacrylate: risk of bacterial contamination with 
an appraisal of its antimicrobial effects. J Emerg Med. 
1995;13:581-5.

_______________________
Correspondence address:

Tahsin Gorgulu, MD
Bulent Ecevit Universitesi Tip Fakultesi Plastik Cerrahi 

Klinigi A Blok
Kat: 3 67600 Kozlu, Zonguldak, Turkey

Fax: + 90 372 222 09 99
E-mail: tahsinmd@gmail.com


