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Summary

Introduction
Circumcision is one of the most frequently applied surgical
procedures all over the world and a number of
techniques and devices have been described concerning its
method. Especially in developing countries where circum-
cision has been performed intensively under local anaes-
thesia, the thermocautery device developed to perform
circumcisions in a short time and safely has found a wide-
spread application.

Objective
We aim to share our experiences concerning application
principles of the thermocautery device so as to be able to
achieve better cosmetic results with lower complication
rates.

Materials and methods
Between the years 2009 and 2016, a total of 12,355 children
between the ages of 40 days and 16 years (mean: 5.1 � 2.0
years) were circumcised at our hospital. All circumcisions
were performed by urologists under local anaesthesia using
a thermocautery device (Thermo-Med TM 802B device;
Thermo Medikal, Adana, Turkey).

Results
Bleeding that required surgical intervention did not occur in
any patient. Compressive dressing was applied to 62 pa-
tients who had moderate degrees of bleeding, for
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haemostasis purposes. Twelve syncopes and four epileptic
seizures developed secondary to local anaesthesia were
managed in consultation with the Department of
Children Health and Diseases. The most serious complica-
tion, trapped penis, was seen in 48 patients. All these
complications were resolved using surgical interventions.
Infection developed in 15 patients, and it was relieved with
the administration of oral antibiotherapy. Penile adhesions
were relieved in 25 cases, and anti-inflammatory treatment
was organised. Meatal stenosis occurred in three cases, and
two cases of inclusion cysts were treated with surgical
intervention.

Discussion
In countries where circumcision is routinely applied,
developing swift and safer methods are of the utmost
importance. To this end, we prefer thermocautery, which
can satisfy patient demands swiftly and safely.

Conclusion
To reduce the complications after circumcision using ther-
mocautery, we think that it is appropriate to pay attention
to the following issues during circumcision: The cautery
should be turned in a serial manner and both sides of the
blade should be used for cutting, and temperature of the
thermocauter should be adjusted according to the skin
thickness. The cutting process should be achieved in two
steps, and another method should be preferred for buried
penis. If these rules are followed, we think that the ther-
mocautery-supported method can be a very safe and fast
circumcision method.
trapped penis secondary to phimosis.
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Introduction procedure, all parents were informed about it, and they
Circumcision is the surgical excision of the foreskin, which
covers the tip of the penis, so as to expose the glans penis
[1]. It is one of the oldest surgery in the history of humanity
and is applied either for the treatment of phimosis or for
religious and traditional reasons [2]. In Turkey, nearly all
Turkish men are circumcised; nearly one-sixth of the
world’s male population is reportedly circumcised [3].
Although major complications such as serious bleeding,
penile necrosis and death can be seen, these complications
have been very rarely reported in the literature as case
reports [1]. With this in mind, circumcision is a very
important intervention that may affect the rest of the pa-
tient’s life, either favourably or unfavourably. From the
date of its first application through the present day,
numerous circumcision methods have been described [4].
Faster and safer methods with better cosmesis and, as far
as possible, leading to a small number of complications
have been investigated. Especially in centres with heavy
patient load, surgical methods with these characteristics
gain utmost importance. Our urology department is situ-
ated in a highly populated region, and at the request of the
municipality of our country, especially during the summer
months, we conduct an intensive circumcision programme.
In this study, we aimed to share our experiences concerning
circumcisions we performed using thermocautery for 7
years.

Materials and methods

A total of 12,355 children between the ages of nearly 40
days and 16 years (mean: 5.1 � 2.0 years) were circumcised
in our hospital between 2009 and 2016. Distribution of our
study patients among age groups is presented in Table 1.
The ethics committee at Biruni University and the Deanship
of the Medical Faculty approved this study. Before the
Table 1 Distribution of the number of patients among differen
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signed informed consent forms. In compliance with the
protocol signed between our hospital and the municipality
of our town, the children of families with restricted socio-
economic opportunities were referred to our hospital under
the auspices of a beneficiary organisation.

Generally speaking, nearly 20 children (20 � 2) under-
went circumcision each day. The patients with urogenital
pathologies such as varicocele, hydrocele, undescended
testis, hypospadias and penile curvature, morbidly obese
patients and patients with bleeding diathesis as haemo-
philia were not included in the study. Apart from these
entities, all children referred for circumcision were
included in the study. The same team, consisting of three
urologists and three auxiliary health technicians, per-
formed all circumcision procedures. A circumcision ther-
mocautery device (Thermo-Med TM 802B; Thermo Medikal,
Adana, Turkey) was used (Fig. 1A, B). All cases were per-
formed under local anaesthesia. Ten surgical sets were
prepared for the circumcisions; these sets were left in a
2.2% glutaraldehyde solution for at least 20 min (Cidexª)
for sterilisation purposes. As local anaesthetic agents are
short acting, an adrenaline-free lidocaine solution at a dose
of 3 mg/kg was injected circumferentially around the
penile root. Nearly 15 min was allowed to pass before
proceeding with the circumcision. All the circumcisions
were performed using the guillotine method in which skin
and inner aspect of the foreskin are cut simultaneously with
thermocautery [5]. Before this, the foreskin was separated
from the glans penis and the smegma in between was
removed. The urethral meatus was observed, and the outer
foreskin was marked at the level of the coronal sulcus. In
the first step, we excised the foreskin about 5 mm distal
from the marked area over a modified circumcision clamp.
The foreskin and inner aspect of the foreskin were sepa-
rated from each other. After the first step of the excision,
the outer foreskin had a thinner structure with the sepa-
ration of the inner foreskin. After separation of the inner
t age groups.
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Fig. 1 (A). Thermocautery device: On-off button (upper row); lowehigh power mode button (lower row). (B) Thermocautery
device: The thermocautery knife starts to get heated when it comes into contact with in the area marked with an arrow. (C)
Modified circumcision clamp: Upper surface of the thermocautery device where it gets contact with the tissue. (D) Modified
circumcision clamp: An oval opening on the lower surface marked with an arrow is seen.
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aspect of the foreskin, the outer foreskin was excised for a
second time from the marked area and an appropriate
length was achieved. In addition, if there were asymmetric
lengths after excision of the inner aspect of the foreskin,
these were also excised with the thermocautery blade to
equalize tissue lengths. The stages of the cutting operation
are shown in detail in Fig. 2. The lower surface of the
modified circumcision clamp was ovalized (Fig. 1 C, D). So,
penile glans can be pushed down, which prevents crushing
of the foreskin between the jaws of the clamp. The clamp is
placed with its tip pointing the dorsal aspect of the penis. It
is placed obliquely at nearly 15

�
e20

�
angle with its ventral

part facing upwards. Thus, the meatus and fraenulum are
protected from injury.

The thermocautery device transforms electrical energy
into thermal energy to cut tissues. Unlike monopolar or
bipolar electrocautery, which works with alternative elec-
tric current, thermocautery operates with direct current. It
converts main voltage of 220 V and 50 Hz into a high-fre-
quency direct current with a minimum of 2.6 V or a
maximum of 6 V at 150 kHz. The device has a low (2.6 V) or
high (6 V) energy output buttons (Fig. 1A). Low and high
energy modes of the devices deliver thermal energies of
nearly 100

�
C and 250

�
C, respectively. The device is not in

active mode even if it is on. If the metal bar on the cautery
pen is pressed to provide contact, the circuit is completed
and the cautery knife becomes heated with the delivered
electrical energy (Fig. 1B). Then, cutting process is ach-
ieved with the heated knife. However, as is the case with
the scalpel; it can not cut continuously. The blade of the
knife getting in contact with the tissue gets cold due to
absorption of heat by the tissue, which complicates the
cutting process. Quickly, cutting process should be
continued with the other side of the blade. In Figs. 2 and 3,
cutting process is demonstrated in detail. In this study, we
circumcised 7830 (63.37%) children aged between 0 and 6
years using the thermocautery device at a low-power
mode because these children have a thinner foreskin. For
the circumcision of 4525 (36.62%) children older than 6
years, we used the device at a high-power mode. Operative
time was estimated to range between 3 and 5 min (median,
3.5 � 1.1 min). If bleeding foci were found, then haemo-
static control was achieved, and the skin and mucosa were
approximated with absorbable sutures. A total of four su-
tures were placed at 3, 6, 9 and 12 o’clock positions in all
patients. We used 5/0 rapid Vicryl Rapide� in patients
younger than 6 years and 4/0 rapid Vicryl Rapide� in pa-
tients older than 6 years. If no problematic bleeding
occurred, no haemostatic bandage was applied. After an
observation period of 1 h, children without any complica-
tions were sent home.

Oral paracetamol was prescribed at following doses: <
6-month-old children: 60 mg tid; 6-month-old to 2-year-old
children: 120 mg tid and oral ibuprofen was administered at
doses of 5 mg/kg tid for children aged between 2 and 12
years. For older children, adult doses were used. An anti-
biotic (nitrofurazone 0.2%)-containing ointment was used
as a dressing.

The patients were controlled on postoperative day 1,
week 1 and week 4. On postoperative day 1, the patients
returned, so that we could check for any possibility of local
tissue hypoperfusion. Then, unless any emergency



Fig. 2 (A) Cleaning of space between glans and inner layer of foreskin. The smegma in this space is removed. (B) The foreskin is
marked over the coronal sulcus. (C) The initial excision of foreskin is performed from 5 mm distally of the marked part. Thus, inner
and outer foreskin of separated. (D) The distal part of outer foreskin in excised. (E) After the initial excision, cicatrization of the
incision site is clearly observed. (F) The excision of the distal part of foreskin is completed. The inner foreskin is very fine tissue. (G)
After complete removal of the foreskin, cicatrization is minimally seen. (H) Before suturing, the penis and foreskin sites are seen.
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complication such as bleeding occurred, the patients were
called back for another visit 1 week later to control for the
presence of short-term postoperative complications, such
as the excessive shortening of the penile skin, inadequate
circumcision, skin bridges and the development of infec-
tion. Even if patients had no problems, all patients were
checked once more for long-term complications 4 weeks
later, including checks for secondary phimosis, urethral
fistula and iatrogenic hypospadias.

SPSS program (SPSS version 20.0; IBM, NY, USA) was used
for statistical evaluation. The Chi-squared test was used to
determine whether there was a statistical difference be-
tween age groups in terms of complications. P < 0.05 was
considered statistically significant.
Results

Related to local anaesthesia, syncope and epileptic sei-
zures were observed in 12 and four patients, respectively.
Paediatric consultations were performed to organise pa-
tients’ treatment plans. The most frequently encountered
finding was oedema, seen in one in the four patients (about
25%). Oedema regressed within 3e4 days without requiring
additional treatment. Even though bleeding requiring sur-
gical intervention did not occur, moderately severe
bleeding developed in 62 (0.50%) patients; it could be
controlled with the application of a bandage.

The most serious complication was trapped penis in 48
(0.38%) cases, which developed secondary to phimosis as a
result of thermocautery-assisted circumcision. Infection
developed in only 15 (0.12%) cases, thanks to the achieve-
ment of an aseptic environment and the use of topical
antibiotics. We later learned from the families that these
infections were due to the children’s objections to use the
antibiotic cream. Appropriate oral antibiotherapies were
administered to relieve the infections. Penile adhesion,
seen in 25 (0.20%) cases, was relieved by penile retraction.
Appropriate antibiotherapy and anti-inflammatory treat-
ments were initiated. In three (0.02%) cases, meatal ste-
nosis developed, for which we applied meatoplasty. In two
(0.01%) cases with inclusion cysts, the cysts were excised
surgically. Because we marked the coronal sulcus before
starting each circumcision, we did not encounter any case
with complications such as an unnecessarily short or long
foreskin. Characteristics of the patients and their compli-
cations are indicated in Table 2. The distribution and fre-
quency of complications in various age groups are shown in
Table 3. The distribution of complications among age
groups was evaluated statistically. Significant differences
were detected only in terms of complications of trapped
penis and penile adhesions (p < 0.01).
Discussion

Circumcision has been performed for thousands of years,
and many relevant techniques and devices have been
developed to assist with it. Today, the search for faster
circumcision methods with minimal complication rates is



Fig. 3 The principles of thermal cautery. (A) A modified circumcision clamp is placed obliquely with an angle 15
�
e20

�
and the

fraenulum side facing upwards. While moving the thermocautery knife from point B towards H, when the metal bar was pressed at
the point indicated by an arrow to provide contact, the knife starts to get hot. During cutting procedure, the point indicated by an
arrow shifts rapidly from right to left and vice versa.
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on-going. In countries where circumcision is routinely
applied, developing swift and safer methods are of the
utmost importance. To this end, we prefer thermocautery,
which can satisfy patient demands swiftly and safely.
Herein, we have the shared results of circumcision pro-
cedures we performed and our experiences related to the
use of a thermocautery device in circumcision surgeries
performed over a 7-year period.
Table 2 Patients’ characteristics and complications.

Patients (n) 12,355
Age range 40 days�16 years

(mean 5.1 � 2.1 years)
Operation time 3e5 min

(mean 3.5 � 1.1 min)
Bandage application due

to bleeding (n)
62 (0.50)

Complications (n)
Mild haemorrhage 62 (0.50)
Trapped/concealed penis 48 (0.38)
Penile adhesions 25 (0.20)
Anaesthesia related 16 (0.12)

Syncope 12 (0.09)
Epileptic seizure 4 (0.03)

Infection 15 (0.12)
Meatal strictures 3 (0.02)
Epidermal inclusion cysts 2 (0.01)

Data in parentheses represent percentages.
n: number of patients.
Almost all male children born in Turkey are circumcised.
Even though circumcision has been used so frequently,
beginning in 2007, a legislative amendment has been
implemented by the Ministry of Health that includes
circumcision in the state’s public health coverage system.
Since then, circumcision organizations have been created in
hospital environments and staffed by physicians operating
under aseptic conditions. Because nearly 2 million people
reside in the region where our health institute is located,
we are faced with an on-going and intense demand for
circumcision services. According to a protocol signed be-
tween our hospital and the municipality of our town, nearly
20 (20 � 2) children per day have been circumcised by
urologists under aseptic conditions and local anaesthesia in
the past 7 years. Demand for the service is especially strong
during the summer months. The circumcisions are per-
formed under local anaesthesia; because of the increased
costs, only a limited number of operating rooms are
reserved for general anaesthesia. Regardless, all circumci-
sions are performed at least under aseptic conditions and
by urologists. No fees were requested from the families;
therefore, many times, families requested circumcisions
without considerations for age, psychology or the physical
status of their children. We did not circumcise children with
congenital anomalies, bleeding diathesis or systemic
diseases.

In mass circumcision organizations, cutting the foreskin
is considered sufficient, unfortunately cosmetic appear-
ance is pushed to the background. Generally, circumcision
is performed using a guillotine method. At the end of the
procedure, the suture is not placed because the foreskin



Table 3 Distribution and frequencies (%) of complications among different age groups.

Complications <6 months (n) 6e24 months (n) 2e6 years (n) 6e10 years (n) 10e16 years (n) P value

Mild haemorrhage 10 (0.44) 13 (0.55) 15 (0.46) 16 (0.50) 8 (0.60) 0.95
Trapped penis 26 (1.14) 14 (0.59) 5 (0.15) 2 (0.06) 1 (0.07) <0.01
Penile adhesions 12 (0.52) 6 (0.25) 4 (0.12) 2 (0.06) 1 (0.07) <0.01
Anaesthesia related 2 (0.08) 2 (0.08) 4 (0.12) 5 (0.15) 3 (0.22) 0.77

Syncope e e 4 (0.12) 5 (0.15) 3 (0.22) 0.72
Epileptic seizure 2 (0.08) 2 (0.08) e e e 0.97

Infection 3 (0.13) 3 (0.12) 4 (0.12) 3 (0.09) 2 (0.15) 0.98
Meatal stenosis e e 2 (0.06) 1 (0.03) e 0.56
Epidermal cyst e e e 1 (0.03) 1 (0.07) 0.51

n: number of patients.
Data in parentheses represent percentages.
P < 0.05 was considered statistically significant.
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and inner aspect of the foreskin adhere to each other under
the effect of heat generated by thermocautery. However,
when left in this way, asymmetrical lengths of the inner
aspect of the foreskin or longer foreskin can escape
attention. In such cases, the image that emerges after the
recovery does not satisfy the parents, so revision may be
necessary. As described in the material method section of
this study, we performed the cutting process in two steps.
We have tried to prevent unsightly appearance of the penis.

The operating principle of thermocautery is different
from classical electrocauteries as the technique does not
deliver an electric current to the tissue. Based on the
thickness of the tissue to be cut, it delivers lower or higher
thermal energy, depending on whether it is being used for
cutting or coagulation. In this study, we applied the ther-
mocautery device at a lower power mode for children in
0e6 age group because of their relatively thinner foreskin.
While for children aged older than 6 years, we used the
thermocautery at a high-power mode. We determined this
age restriction according to the foreskin characteristics of
our circumcised paediatric population. This is not a stan-
dardized procedure, and each surgeon can make his/her
choice. For postcircumcision bleeding, low-power mode
suffices for haemostasis, irrespective of the age of the
patient.

In classical cauteries, if one is not attentive, then the
electric circuit can penetrate into deeper tissues and
damage the penile vasculature. In Turkey, Uzun et al. [6]
have previously reported on a case of gangrene secondary
to monopolar cautery use, which led to the necrosis of
penile tissue involving the glans and distal penis. However,
thermocautery transfers heat into the tissues, so deeper
layers are not exposed to the risk of thermal injury. Indeed,
previously, Karaman et al. histopathologically examined
cases with circumcisions they had performed using ther-
mocautery and indicated a lack of any serious development
of scar tissue, vascular or nerve damage; they reported only
limited tissue injuries. It was also noted that bloodless
circumcision using a diathermic knife is a practical and safe
alternative, especially in patients with bleeding diasthesis
[7,8]. Still, in a similar study, Abdulhey [9] performed
thermocautery-assisted circumcision in nearly 2000
neonatal cases and demonstrated histopathologically that
thermal energy could penetrate only 0.1 mm into the
tissue.
Operative time was detected to range between minium
3 and maximum 5 min (median 3.5 � 1.1 min). In some
cases, extra length of inner aspect of the foreskin was
trimmed. Therefore, in some cases, operative time pro-
longed up to 5 min. This operative time also included the
time spent for four sutures placed at 3, 6, 9 and 12 o’clock
positions. Jin et al. [10] compared the conventional cir-
cumcisions, and those performed using a disposable circular
stapler, and determined mean operative times of 6.8 � 3.1
and 24.2 � 3.2 min, respectively. In a study performed in
China, the authors reported that adult circumcisions per-
formed using the Shang ring device had a much shorter
operative times (median operative time, 5 min) when
compared with the classical circumcisions [11]. In another
study, median operative times of circumcision using Gomco
clamp, Plastibell device and classical methods were re-
ported as 6, 9 and 12 min, respectively [12]. In our study,
median operative time for circumcision was much shorter.

The greatest advantage of thermocautery-assisted
circumcision is minimal bleeding (if any). Another advan-
tage of thermocautery is that, especially in smaller chil-
dren, the penile skin and mucosa adhere to each other
after thermocauterization, which obviates any need for
suturing. Arslan et al. [13] performed thermocautery-
assisted circumcisions in 5871 cases and reported that
they did not use suturing for 3420 small children. However,
we have taken the sociocultural characteristics of the
families residing in our region into consideration and felt
the need to place two sutures at the 6 and 12 o’clock po-
sitions, to prevent the possible detachment between penile
skin and mucosa. Therefore, we have no experience about
the problems, which might arise from sutureless
circumcisions.

Although occurring at varying rates, the complications of
circumcision that can be seen in all methods are also
observed with the use of thermocautery. Meatal strictures
are among the most frequently seen complications of
circumcision. In our study, meatal strictures were detected
in 0.02% of the cases. The much lower meatal stricture
rates may be related to our angular (15

�
e20

�
) placement of

the circumcision clamp, which protected the
fraenulum and eliminated the risk of cutting fraenular ar-
tery inadvertently. However, our shorter follow-up
period and referrals of some of these patients with mea-
tal strictures to different health centres may play a role in



Fig. 4 (A) Trapped penis secondary to phimosis. (B) Postoperative appearance of the case that developed secondary phimosis.
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our lower rates of meatal strictures. In a recent study, the
risk of meatal strictures was reported in less than 1% of the
circumcised patients [14].

However, in the present study, the most important
complication to be emphasised with the use of thermo-
cautery was the development of secondary phimosis. As an
outcome of the circumcisions we performed over the
course of nearly 7 years, we encountered 48 instances of
trapped penis secondary to phimosis (Fig. 4). Some (nZ 26:
54.1%) of these cases were seen in small children younger
than 6 months, while the remaining cases (n Z 14: 29.1%)
were observed among the 6- to 24-month-old patients. We
encountered the cases of concealed penis more frequently
in children younger than 2 years. We think that the pres-
ence of concealed penis is the most important risk factor
for the occurrence of this complication after circumcision
with thermocautery. Similarly, we encountered penile ad-
hesions in the group smaller than 2 years of age probably
because of the same reason (72%). As a matter of fact,
there was a statistically significant difference between the
age groups in terms of complications of trapped penis and
penile adhesions. Each of these cases underwent revision
surgery under general anaesthesia. Aydo�gdu et al. [15]
evaluated complications of circumcision and reported the
development of phimosis at a rate of 20%, due to
thermocautery-assisted circumcision and performed surgi-
cal revision for these cases. The experience of the surgeon
using the device and patient-related factors play a role in
the development of these complications. We think that,
during a thermocautery-assisted circumcision, being
attentive about the below-mentioned points will decrease
the risk of subsequent potential complications.

1. During circumcision, the inverse U-shaped microtome
mounted to the cautery should be rotated rapidly, and
both sides of the blade should be used for cutting.
Otherwise, the cutting side of the cautery cools down
and complicates the cutting process, which leads to scar
formation and increases the risk of developing phimosis.

2. Lower or higher thermal energy should be used based on
the thickness of the skin to be excised. Especially for
older children with thick skin, higher thermal energy
should be used for excision. If thermal energy appro-
priate for the tissue to be excised is not used and a
circumferential excision is not performed, then
circumcision is prolonged, and the risk of developing a
scar and fibrosis increases.

3. Appropriate selection of cases and interventions: Chil-
dren who develop trapped penis have certain common
characteristics, such as being overweight and having
concealed penis. In these children, the length of the
inner aspect of the foreskin should be adjusted. The
length of the inner aspect of the foreskin after circum-
cision should not cover the glans penis completely. If
inner aspect of the foreskin covers the glans completely,
then the penis is trapped and, within a very short time,
fibrosis develops. If possible, these children should be
circumcised using a technique different from
electrocautery.

4. Two-stage circumcision: We propose two-step excision
as described in the materials and methods section.
Because the inner aspect of the foreskin is separated
after the first step, the incision line of the outer foreskin
has a thinner structure. In the second step, the outer
foreskin is cut with lower energy and shorter duration.
Thus, tissue is exposed to decreased effects of thermal
energy with reduced risk of scar formation. At first
glance, this may be thought of as a prolonged procedure;
however, because thermocautery is almost a bloodless
procedure, these stages can be realized swiftly.

Unfortunately, medical treatment fails to remedy the
trapped penis developed because of secondary phimosis.
Surgical interventions are needed in almost all these cases.
Other complications we encountered were independent
from this method and may also be seen in classical
methods. They were treated appropriately.
Conclusion

Today, the search for technical approaches to circumcision
that may yield faster, safer and improved cosmetic results
continues. Among the available methods, thermocautery is
a reliable modality with a shorter turnaround time when
used by experienced physicians in eligible patients. Espe-
cially in Turkey, where circumcision is practised almost
universally, we think that thermocautery is a suitable
method that can meet this demand. We think that it is
appropriate to pay attention to the four issues we



Thermal cautery-assisted circumcision 186.e8
mentioned in the last part of the discussion to reduce
complications of circumcisions performed using the ther-
mocautery device.

Limitations

The study data were retrieved retrospectively from
computer-based patient records. Although the information
of the patients who developed complications was recorded,
records of many circumcisions performed in mass organi-
zations could not be kept regularly.

Author statements

Ethical approval

The ethics committee at Biruni University and the Deanship
of the Medical Faculty approved this study

Funding

None declared.

Competing interests

None declared.

References

[1] Blank S, Brady M, Buerk E, Carlo W, Diekema D, Freedman A,
et al. American academy of pediatrics, task force on circum-
cision: male circumcision. Pediatrics 2012;130:e756e85.

[2] Dunsmuir WD, Gordon EM. The history of circumcision. BJU Int
1999;83:1e12.

[3] Holman JR, Lewis EL, Ringer RL. Neonatal circumcision tech-
niques. Am Fam Phys 1995;52:511e20.
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