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Abstract: Male circumcision, one of the oldest and most frequent operations performed all over the world, removes 
33–50% of the penile skin. Like each surgical procedure, circumcision can leads to complications ranging from the 
insignificant to the tragic. Circumcision methods can be done with different ways. The radiofrequency (RF) scalpel, 
an innovative instrument, can be used in circumcision. Here, we present three boys who sustained sever burn in-
juries during circumcision with RF method. In sum, interesting characteristics made RF procedures so popular in 
different fields of surgery. Although having low incidence, the important complications of this technology such as 
burns should raise our attentions. Performing radiofrequency circumcision by an experienced operator, selection of 
proper size of ground pads, and elimination of any interface between the skin and ground pad are the factors that 
can prevent such tragedies.
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Introduction

Male circumcision, one of the oldest and com-
monest operations performed all over the world 
[1], removes 33–50% of the penile skin [2], and 
inner preputial epithelium that the glans is suf-
ficiently uncovered [3]. Today, about 25% of 
total world male population is circumcised, 
largely concentrated in the United States, 
Canada, countries in the Middle East and Asia 
with Muslim populations, and large portions of 
Africa [1, 4]. Although protection from HIV infec-
tion, penile carcinoma, urinary tract infections 
and ulcerative sexually transmitted diseases 
[4], andpresence of definite indications for cir-
cumcision such as true phimosis, paraphimo-
sis, and recurrent episodes of balanitis, most of 
the circumcisionsare performed due to social, 
ethical, and religious reasons [1, 3, 5]. Like 
each surgical procedure, circumcision can 
leads to complications, ranging from the insig-
nificant to the tragic. Age at circumcision, expe-
rience of the provider, the sterility of the condi-
tions under which the procedure is performed 

and the indication (medical/cultural) for circum-
cision are the factors which directly related to 
complications [5]. Although possibility of occur-
rence of seriouscomplications during circumci-
sion such as; death from excess bleeding and 
amputation of the glans penis [5, 6], most of 
the early complications seem to be minor and 
treatable; pain [5], bleeding [3], swelling [5], 
excess or inadequate removal of tissue [3, 5]. 
Post-operative complications include pain, 
infection, urinary retention, meatitis, the skin 
bridge formation between the penile shaft and 
the glans, urethrocutaneous fistulas, inclusion 
cysts in the circumcision line, penile lymphede-
ma, chordee, necrosis and slough of the glans 
or even entire penis hypospadias, epispadias, 
loss of penile sensitivity, and impotence follow-
ing circumcision in adults [3, 5].

Circumcision methods can be done with four 
different methods or combinations thereof: dor-
sal slit, shield, clamp, and excision [3, 5]. 

Radiofrequency scalpel which is an innovative 
and minimally invasive instrument, allows cut-
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ting and coagulating tissues in an atraumatic 
manner with flow of electrical current [7], and 
causes focused thermal energy to a targeted 
area can be used in circumcision due to its low 
incidence of side effects and complications [8]. 
Although complications occur only in approxi-
mately 2–12% of patients undergoing radiofre-
quency ablation [7]; it can cause dramatic dam-
ages to the patient in circumcision.

Case description

Here, we present three boys who sustained 
sever burn injuries during circumcision with RF 
method (ground plate connected to lower 
extremity), by an inexperienced operator, and in 
an outpatient setting, at the same day. 

Case 1

The first patients was a 5 year-old boy who was 
taken to his physician after one day after cir-
cumcision due to abnormal skin color and some 
painful bullae on the procedure site, so the 
patient was admitted to the hospital and after 
conservative management for seven days, he 
presented a deep 3rd degree burn wound on 
penile glans and shaft (Figure 1).

After three weeks of wound care and appear-
ance of good granulation tissue, skin grafting 
was performed for the patient. Three months 
later, there was some contour deformity and 

mild chordee was seen, so reconstruction was 
planned for the patient, after adolescence.

Case 2

The 2 year-old boypresented some painful blis-
ters on site of circumcision 2 days after proce-
dure, made them be admitted in the hospital 
for closer observation. Because of such deep 
and superficial 2nd degree wounds on penile 
glans and shaft of the penis (Figure 2), the 
patients underwent daily dressing, and finally 
they were discharged with mild acceptable 
chordee. 

Case 3 

After 24 hours after circumcision the 3rd patient, 
a 9 year-old boy, showed some painful blisters 
on the glans and shaft of the penis; which led to 
a 2nd degree wound (Figure 3). After two weeks 
of hospital admission for conservative manage-
ments and daily dressing, he was discharged 
with mild acceptable contour deformity. 

Discussion

RF involves flow of electrical alternating current 
between 100 KHz and 1 MHz through tissues 
[9, 10], which causes focused thermal energy 
to a targeted area [8]. Heating cells leads to tis-
sue death immediately at high temperatures 
but at lower temperatures a longer time con-
stant is required [10]. Having minimally invasive 

Figure 1. The 4 year-old boy with sever burn injury 
of penis.

Figure 2. The 2 year-old boy with 2nd degree burn 
wound on shaft and glans of penis.

Figure 3. The 9 years old boy with 2nd degree burn 
wound on shaft and glans of penis.
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character, target-selective approach, the pos-
sibility of outpatient treatment, and the rela-
tively low incidence of side effects and compli-
cations [11] made radiofrequency the method 
of choice in some surgeries [9]. Although RF 
ablation is typically used to treat cancer 
patients with virtually any solid primary and 
metastatic organ tumors such as; liver, lung, 
kidney, bone tumors [9], it can be used beyond 
oncology, such as for ligation of the umbilical 
cord of fetuses with twin-twin transfusion or 
selective reduction in complicated monochori-
onic pregnancies [12], treating the prostate 
glands of benign prostatic hyperplasia patients 
[10], the execution of every proctologic tech-
niques [7], endometrial ablation [13], and man-
agement of chronic pain [11]. 

Complications occur in approximately 2–12% of 
patients undergoing radiofrequency ablation 
[16]. The most common complications associ-
ated with different clinical applications of RF 
can be mentioned as; focal pain, regional hem-
orrhage, abscess formation, infection, bowel 
perforation, and superficial skin burns [13]. 
Most such burns result from the faulty attach-
ment of the patient ground plate, which pro-
vides a low-current-density pathway for the 
high frequency cautery current [14]. Undersized 
groundpads do not properly disperse the radio-
frequencyheat over a wide enough area result 
in skin burns [8]. Similarly, skin burns may be 
conducted by incomplete contact between the 
grounding pad and the underlying skin On the 
other hand, skin burns have also been present-
ed at theprobe insertion site [8]. Yamagami et 
al. described a patient who sustained focal skin 
burn damage to the insulating coating sur-
rounding the ablation probe [15]. Bilchik et al. 
reported a patient who developed a third-
degreeskin and abdominal wall burn during the 
tractablation portion of percutaneous ablation 
[15].

To make a long story short, interesting charac-
teristics made RF procedures so popular in dif-
ferent fields of surgery. Although having low 
incidence, the important complications of this 
technology such as burns should raise our 
attentions. Performing radiofrequency circum-
cision by an experienced operator, selection of 
proper size of ground pads, and elimination of 
any interface between the skin and ground pad 
are the factors that can prevent such 
tragedies.

Disclosure of conflict of interest

None declared.

Address correspondence to: Dr. Ali Akbar 
Mohammadi, Shiraz Burn Research Centre, Division 
of Plastic and Reconstructive Surgery, General 
Surgery Department, Shiraz University of Medical 
Sciences, Shiraz, Iran. E-mail: mohamadiaa@ymail.
com

References

[1] Okeke LI, Asinobi AA, Ikuerowo OS. Epidemiol-
ogy of complications of male circumcision in 
Ibadan, Nigeria. BMC Urol 2006 Aug 25; 6: 21. 
doi:10.1186/1471-2490-6-21.

[2] Kim D, Pang MG. The effect of male circumci-
sion on sexuality. BJU Int 2007 Mar; 99: 619-
22. Epub 2006 Nov 28.

[3] Kaplan GW. Complications of circumcision. 
Urol Clin N Amer 1983; 10: 543-9.

[4] Moses S, Bailey RC, Ronald AR. Male circumci-
sion: assessment of health benefits and risks. 
Sex Transm Infect 1998 Oct; 74: 368-373.

[5] Weiss HA, Larke N, Halperin D and Schenker I. 
Complications of circumcision in male neo-
nates, infants and children: a systematic re-
view. BMC Urology 2010; 10: 2. 
doi:10.1186/1471-2490-10-2.

[6] Gluckman GR, Stoller ML, Jacobs MM, Kogan 
BA. Newborn penile glans amputation during 
circumcision and successful reattachment. J 
Urol 1995; 153: 778-779.

[7] Filingeri V, Gravante G, Cassisa D. Clinical ap-
plications of radiofrequency in proctology: a 
review. Eur Rev Med Pharmacol Sci 2006 Mar-
Apr; 10: 79-85.

[8] Liddell RP, Solomon SB. Thermal Protection 
During Radiofrequency Ablation. AJR Am J 
Roentgenol 2004 Jun; 182: 1459-61.

[9] Tatli S, Tapan U, Morrison PR, Silverman SG. 
Radiofrequency ablation: technique and clini-
cal applications. Diagn Interv Radiol 2012 
Sep-Oct; 18: 508-16. doi: 10.4261/1305-
3825.DIR.5168-11.1.

[10] Nath S, DiMarco JP, Haines DE. “Basic Aspects 
of Radiofrequency Catheter Ablation”. J Cardio-
vasc Electrophys 1994 Oct; 5: 863-876.

[11] Racz GB, Ruiz-Lopez R. Radiofrequency Proce-
dures. Pain Pract 2006; 6: 46-50.

[12] Roman A, Papanna R, Johnson A, Hassan SS, 
Moldenhauer J, Molina S, Moise KJ Jr. Selec-
tive reduction in complicated monochorionic 
pregnancies: radiofrequencyablation vs. bipo-
lar cord coagulation. Ultrasound Obstet Gyne-
col 2010; 36: 37-41.



Burn trauma during circumcision with radiofrequency scalpel

172 Int J Burn Trauma 2013;3(3):169-172

[13] Thijssen RF. Radiofrequencyinducedendome-
trialablation: an update. Br J Obstet Gynaecol 
1997 May; 104: 608-13.

[14] Battig CG. Electrosurgical Burn Injuries and 
Their Prevention. JAMA 1968 Jun 17; 204: 91-
95.

[15] Bilchik AJ, Wood TF, Allegra DP. Radiofrequen-
cy ablation of unresectable hepatic malignan-
cies: lessons learned. Oncologist 2001; 6: 24-
33.


