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Abstract 

Background: Circumcision has been practiced since antiquity and is one of the most commonly performed surgi-
cal procedures. The aim of the study was to compare the efficacy and safety of the two most common techniques: 
Freehand and Plastibell techniques of circumcision.

Methods: The study was a prospective randomized study that was conducted on uncircumcised males at or below 
the age of 5 years that presented for circumcision. All boys who satisfied the inclusion criteria and whose parents con-
sented, were randomized into two groups. Group A had freehand circumcision, while Group B had Plastibell circumci-
sion. Patients were followed up at day 7 and day 28 postoperatively. The variables compared were operating time, 
cost, complications and parents’ satisfaction. All the data obtained were entered into a proforma. The data obtained 
were analyzed using SPSS version 20.

Results: A total of 110 boys were circumcised, 55 boys in each group. The median ages in the Plastibell and freehand 
groups were one and three months respectively. The mean operating time was significantly shorter in the Plastibell 
group compared to freehand (3.53 min versus 16.7 min). Total cost implication per procedure was also cheaper in 
Plastibell compared to freehand (₦3700 versus ₦6600). However, complications were more in the Plastibell group 
compared to freehand (29.1% versus 9.1%; P = 0.008). These complications in Plastibell group were age related. Par-
ents in both groups were equally satisfied with the outlook on day 28.

Conclusion: Plastibell circumcision has the advantage of being faster and cheaper than freehand circumcision. Com-
plications were more in the Plastibell group, and they were found to be age related.
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1  Background
Circumcision is arguably the oldest surgical procedure 
[1]. Religious, cultural, medical and recently public health 
reasons are indications for the procedure [2]. Religious 
and or cultural circumcision is practiced by Christians, 
Jews, Muslims, Black Africans, Australian aborigines and 

other ethnic groups in different parts of the world. Male 
circumcision is an important surgical procedure of public 
health importance as it is associated with some diseases 
and complications.

Although many techniques of circumcision have been 
described, there are few reports determining which 
technique is associated with the least complications [3]. 
Conventional dissection surgery (freehand) or Plastibell 
technique is the most frequently employed method for 
circumcision [4].
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The aim of this study is to compare the efficacy 
and safety of freehand and Plastibell techniques of 
circumcision.

2  Methods
The study was a prospective study conducted over a 
period of 1  year, between November 2016 and October 
2017, on boys ≤ 5 years, who presented for circumcision 
at the surgical outpatient department, of our hospital. 
Approval was obtained from the health research ethics 
committee (HREC) of our hospital (with reference num-
ber—HREC/CL/05) prior to the commencement of the 
study. A written informed consent was obtained from 
all the parents for participation in the study after ade-
quate counseling. Patients with hypospadias, epispadias, 
micropenis, disorders of sexual development, micrope-
nis and infective conditions of the external genitalia were 
excluded.

The patients were randomized assigned into two 
groups. The samples were allocated into two groups by 
a simple randomization technique using computer gen-
erated random numbers. The choice of procedure was 
determined based on whether the number falls into 
either group A or B. Group A had freehand circumci-
sion, while Group B had Plastibell circumcision. The cost 
implication per patient was noted. All the surgeries were 
performed by the same surgeon.

The primary outcome was to compare the complication 
rate and parental satisfaction, while the secondary out-
come was to compare operating time and cost.

2.1  Anesthesia
Local anesthesia was used for patients that are 1 year and 
below. Plain 0.5% lidocaine was used at a dose of 3 mg per 
kilogram body weight. The local anesthetic was injected 
with a 25G needle. The dorsal penile nerves which were 
located at the 11 and 1 O’clock positions were blocked. 
This was followed by a circumferential ring block. Five 
minutes was allowed to elapse before commencing the 
circumcision procedure.

General anesthesia was used for boys greater than 
1 year.

2.2  Procedure
In the freehand technique, the tip of a curved mosquito 
artery forceps was inserted into the preputial open-
ing following which the artery forceps was opened 
and used to dilate the prepuce. The prepuce was later 
retracted. Adhesion between the prepuce and the glans 
was separated gently until the coronal sulcus was well 
demarcated. The prepuce was then returned to its nor-
mal position. A straight mosquito artery forceps was 
used to crush the prepuce at 12 O’clock position for 

one minute. The clamp was opened and removed; then, 
two curved hemostatic clamps were applied at the 10 
and 2 O’clock positions of the prepuce. With the aid of 
scissors, a cut is made at 12 O’clock position through 
the crushed skin to the level of the corona. The prepuce 
was cut all around, taking care to leave about 5 mm of 
the inner leaf of preputial skin. Any significant bleed-
ing was controlled by clipping the blood vessel with an 
artery forceps and then ligated. The inner and outer 
preputial skins were sutured together with vicryl 4–0 
using interrupted technique. Wound dressing was 
applied using Sofra-Tulle and sterile gauze.

For performing a Plastibell circumcision, the tip of a 
curved mosquito artery forceps was inserted into the 
preputial opening following which the artery forceps 
was opened and used to dilate the prepuce. The prepuce 
was later retracted. Adhesion between the prepuce 
and the glans was separated until the coronal sulcus 
was well demarcated. The prepuce was then returned 
to its normal position. A small dorsal slit was made at 
12 O’clock position of the prepuce, just wide enough 
to admit the Plastibell ring. The bell of the Plastibell 
device was inserted over the glans (the appropriate size 
should cover two-third of the head of the glans). Then 
the prepuce is tied all around, over the groove of the 
bell, with a tight ligature (which usually comes with the 
device). The prepuce distal to the string was cut off. No 
wound dressing was applied.

Operating time was timed with the same digital stop-
watch by a house officer who did not participate at the 
surgery. Operating time in the freehand technique was 
from the first clamp applied at the 12 O’clock position to 
the last stitch, while the operating time in the Plastibell 
was from the start of the dorsal slit incision to the exci-
sion of the redundant prepuce.

The procedures were done as day cases. The parents 
were asked to come with the circumcised child for fol-
low-up on days 7 and 28.

The plastic ring was allowed to separate within 14 days. 
Any ring that failed to separate after 14 days was tagged 
as delayed separation and was manually removed.

Parental satisfaction was assessed based on the appear-
ance of the penis on day 28. This was scored as either sat-
isfactory or unsatisfactory.

All the data obtained were entered into a proforma. 
The data obtained were analyzed using SPSS version 20. 
A confidence level of 95% was used, and p value ≤ 0.05 
was considered to be significant. Data were expressed 
as means ± standard deviation, medians, absolute values 
and percentages. Student’s t test was used to compare 
continuous variables. The frequency of complications 
between the two groups was compared using Chi-square 
test.
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3  Results
A total of 120 boys were circumcised during the study 
period. Ten boys were excluded due to inadequate data 
and loss to follow-up. Complete data were obtained 
for 110 boys, 55 in each group, and were subjected to 
analysis. The age categories of all boys circumcised are 
displayed in Fig. 1.

The predominant tribe was Hausa, which constituted 
87.2% (96 boys). Ten percent (11 boys) were Yorubas 
and 2.7% (three boys) were Ibos. Majority of the par-
ents were Muslims (91.8%), and the remaining 8.2% 
were Christians. Religion was overwhelmingly the indi-
cation for circumcision which was found in 94.5% (105 
boys), while 5.5% (5 boys) were circumcised for cultural 
reasons.

The median age in the freehand was 3 months (range 
of 8 days–5 years), while the median age in the Plasti-
bell group was 1 month (range of 9 days–5 years). The 
median age difference was not statistically significant 
(P = 0.18). Table  1 shows a comparison of the age cat-
egories in the two groups.

The mean operating time in the Plastibell group was 
3.53 ± 1.21 min with a range of 2–9 min. The mean oper-
ating time in the freehand group was 16.7 ± 2.67 min with 
a range of 10–25 min. The operating time in the Plastibell 
group was found to be shorter than the freehand group. 
This was found to be statistically significant (P < 0.001).

The average cost of per patient (operation fee, consum-
ables, sterilization) was ₦6600 for freehand circumcision 
and ₦3700 for Plastibell circumcision (Table 2).

Superficial surgical site infection (evidenced by the 
presence of pus) was diagnosed on day 7 in four boys 
(7.3%) in the freehand group versus three boys (5.5%) in 
the Plastibell group (P = 1.00). This was not statistically 
significant. In the Plastibell group, two boys still had 
their plastic rings in place when they developed surgical 
site infection. The plastic rings were manually removed 
(in a 2-week-old and a 2-month-old on day 3 and day 7, 

respectively). The ring had already fallen off in the third 
patient. They all did well on oral antibiotics and daily sitz 
bath.

Five patients (9.1%) had bleeding complications in 
the Plastibell group  (see  Fig.  2). Their age range was 
5–48  months. A five-month-old infant re-presented 
after he had left the hospital. Two boys developed 
rapidly increasing distal penile swelling secondary to 
hematoma, just proximal to the ligature. These were 
noticed on the operating table. The ligatures were 
released, and the hematoma was evacuated. The 
remaining two boys were noticed to be bleeding overtly 
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Fig. 1 Age categories of all circumcised boys

Table 1 A table comparing the  age categories 
of the freehand and Plastibell circumcision groups

Age categories Freehand Plastibell Total

Neonates 23 29 52

1–11 months 14 12 26

1–4 years 13 12 25

5 years 5 2 7

Total 55 55 110

Table 2 A table comparing the  total cost implication 
per procedure

Freehand Plastibell

Surgical fee ₦5,000 ₦3,000

Cost of consumables ₦1,300 ₦400

Sterilization ₦300 ₦300

Total ₦6,600 ₦3,700
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Fig. 2 Postoperative bleeding in boys that had Plastibell circumcision
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within the first one hour of the surgery, while in the 
recovery room. All had conversion to freehand tech-
nique with ligation of the bleeding vessels. No post-
operative bleeding occurred in the freehand group. 
Comparison of bleeding complications between the 
two groups was not statistically significant (P = 0.057).

One neonate in the freehand group had adhesion at 
1 month. The skin of the distal penal shaft was adher-
ent to the corona. This was separated via blunt dissec-
tion. No adhesion occurred in those that had Plastibell 
circumcision.

Eight boys had delayed separation of the Plastibell 
ring (the ring had not fallen by day 14). Their age range 
was 2–5 years (see Fig. 3). All the patients with delayed 
separation of the ring had a second procedure for the 
removal of the retained Plastibell ring. They all did well 
subsequently.

The Plastibell ring fell most commonly on day 6 for 
those that had spontaneous separation, with a range 
of 2–11  days. It separated faster in neonates com-
pared to other age-groups. In neonates, the mean day 
the ring fell was 5.68 ± 1.96  days, while in age-group 
1–11 months, the mean day was 7.09 ± 2.55 days. In the 
age-group 1–4 years, the mean day was 10.5 ± 0.7 days. 
The ring never fell within 14 day in those that were five 
years old. After the 11th day, there was no ring that 
separated spontaneously until the 14th day when they 
were extracted (see Fig. 4).

The Plastibell ring comes in several sizes (1.1–
1.7  cm). The size that was used most commonly was 
1.3 cm. The frequency with which each size was used is 
represented in Fig. 5.

There was no correlation between the size of the ring 
and number of days for separation (Pearson’s correla-
tion coefficient = 0.266, P = 0.122). Age had a signifi-
cant correlation with the number of days for separation 
(Pearson’s correlation coefficient = 0.510, P < 0.001).

In the freehand group, three boys had prolonged 
penile swelling which persisted till day 7. These swell-
ings subsided before the next follow-up at 1 month. No 
patient in the Plastibell group had penile swelling on 
day 7 and beyond.
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Fig. 3 Boys that had delayed separation of the Residual plastic ring 
following Plastibell circumcision
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Table 3 Comparison of  complications of  freehand 
and Plastibell circumcision among 110 boy ≤ 5 years

Freehand Plastibell p value

Bleeding 0 5 0.057

Surgical site infection 4 3 1.00

Adhesion 1 0 1.00

Delayed separation – 8

Complication rate 9.1% 29.1% 0.008
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The overall complication rate was higher in the Plas-
tibell group compared to freehand (29.1% versus 9.1%), 
as displayed in Table  3. This was statistically significant 
(P = 0.008).  The complications according to Cavien–
Dindo classification is displayed in Table 4.

In the freehand group, there was no correlation 
between age and frequency of complications (Pearson’s 
correlation coefficient = 0.187, P = 0.171), while in the 
Plastibell group, there was a strong correlation between 
age and frequency of complications (Pearson’s correlation 
coefficient = 0.752, P < 0.001) (see Table 5).

All the parents in the two groups were satisfied with 
the cosmetic outlook at 1 month.

4  Discussion
Neonates were the commonest age-group that were cir-
cumcised in this study constituting 47.3%. Older children 
(1–5 years), however, constituted a significant proportion 
(29.1%%) in this study due to cultural practice in northern 
Nigeria. All boys age-group 1–5  years recruited to this 
study were Hausas, who tend to circumcise children at 
older ages compared to other cultures. Studies conducted 
in other parts of the country reported younger ages for 
childhood circumcision. Bioku et al. [5] in a multicenter 
study involving centers in Lagos and Abuja reported an 
age range of 4 days to 3 months, and 61.2% were circum-
cised during the second week of life. They adduced the 
study findings to the settings (Abuja and Lagos) in which 
preponderance of the patients were Yorubas and Ibos, 

who typically circumcise their children earlier and often 
within the first few days of life. Ekwunife et  al.[6] in a 
study conducted at Nnamdi Azikwe University Teaching 
Hospital, Nnewi (southeastern Nigeria), reported an age 
range of 2–140 days, and 73.9% of the parents would pre-
fer circumcision to be carried out on the 8th day of life.

It takes significantly more time to perform freehand 
circumcision as compared to Plastibell. This is similar 
to the findings of Neeto et al. [7], in a prospective rand-
omized trial who reported 3.29 min for Plastibell versus 
14.64 min in the dissection circumcision. Mousavi et al. 
[4] reported an average operating time of 3.4 min in Plas-
tibell versus 9.2 min in conventional open surgery (sleeve 
resection). The operating time in the Mousavi’s conven-
tional open surgery is shorter than that reported by this 
study (9 versus 16.7  min). This may be due to the fact 
that Mousavi’s study population were infants, who tend 
to have less developed tissues and likely less intraopera-
tive bleeding compared to older children. Mousavi had 
a postoperative bleeding complication rate of 1.95% (4 
infants); meanwhile, there was no postoperative bleeding 
in the freehand group of this study, likely due to meticu-
lous hemostasis. He also used a sleeve method which 
is different from the type of freehand employed in this 
study.

Size is paramount in Plastibell circumcision. The Plas-
tibell comes in different sizes (1.1–1.7 cm). Appropriate 
size is determined by visual estimate of the glans girth 
which gets better with experience. The appropriate size 
should fit snugly over two-third of the glans [8]. This is 
important as oversize and undersize rings may cause 
proximal migration and tissue necrosis, respectively. The 
most common size of ring used in this study was size 
1.3 cm. Similar findings were reported in other series [5, 
9].

The residual plastic ring usually falls within 7–10 days 
[10] In this study, the mean duration of separation of the 
plastic ring in days was 5.68, 7.09 and 10.5 in neonates, 
1–11 months and age-group 1–4 years, respectively. The 
ring separated faster in neonates compared to all other 
age categories. This can be attributed to thinner prepuce.

Some series reported delayed separation of the ring as 
the commonest complication of Plastibell, which is com-
moner in older children [4, 11, 12]. This was also the 
commonest complication in this study which occurred in 
eight boys (14.5%). This can also be attributed to substan-
tial number of children 1–5 years in the Plastibell group 
(25.5%). No neonate or infant had delayed separation.

In this study, 14 days was the maximum time allowed 
for separation of the residual plastic ring, although Neeto 
et al. [13] in a prospective study of Plastibell circumcision 
of older children (age range 5–13 years), reported spon-
taneous separation of the plastic ring even up to 26 days. 

Table 4 Complications based on  Clavien–Dindo 
classification

Grade Number 
of patients

Complications

II 7 Surgical site infection requiring antibiotic therapy

IIIa 1
1

Adhesion–managed by blunt dissection
Reactionary hemorrhage from Plastibell requiring 

conversion to freehand technique

IIIb 4
8

Reactionary hemorrhage from Plastibell requiring 
conversion to freehand technique

Delayed Plastibell ring separation requiring 
removal

Table 5 Comparison of  complications in  different age 
categories between freehand and Plastibell techniques

Age category Freehand Plastibell (%) p value

Neonates 4.3% 3.4 1.000

1–11 months 0 25 0.085

1–4 years 15.4% 83.3 0.001

5 years 40% 100 0.429
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However, such protocol is time-consuming and increases 
patient morbidity. The role of the plastic ring is to protect 
the glans during the circumcision; its continued retention 
is for hemostasis and ischemic necrosis of the preputial 
skin. These processes should be complete within 24  h. 
Bode et al. [14] in a prospective study of penile injuries 
resulting from proximal migration of Plastibell ring at 
Lagos University Teaching Hospital, reported 23 injuries 
resulting from prolonged retention of the Plastibell. The 
authors suggested that it would be safest to remove the 
ring the following day after the procedure.

Five patients (9.1%) in the Plastibell group had post-
operative bleeding. Causes of bleeding during Plastibell 
include inappropriate size (too big a size) and inadequate 
tying of ligature around the device, predisposing to a dis-
placement of the plastic ring with retraction of the inner 
prepuce, which leads to release of the compression over 
the preputial vessels and consequent hemorrhage. Two 
patients likely had retraction of the inner prepuce, while 
the ring was being applied. They developed distal penile 
swelling from hematoma after the ligature had been tied.

The bleeding rate in the Plastibell group was 9.1% 
which is lower than that of Mousavi et  al. [4] who 
reported a bleeding rate of 18% in a prospective study 
of infants ≤ 12 months and also lower than that Lazarus 
et al. [15] who had a bleeding rate of 44% in a retrospec-
tive review. Palit et al. [16] had a lower bleeding compli-
cation rate of 3% compared to this study; however, their 
study population was younger, consisting of infants, 
ages between 6–14  weeks. All the patients that had 
postoperative bleeding in this study were older children 
(5–48  months). Bleeding seems to be more common in 
older children.

The incidence of surgical site infection was 5.5% in 
the Plastibell group versus 7.3% in the freehand group 
(P = 1.00). Circumcision being a clean surgery should 
have a lower rate of surgical site infection. A possible 
explanation of the infection rate may be due to the fact 
that the local wound care at home may be suboptimal 
and limited control of older children from activity and 
contamination. The infection rate was, however, found 
to be lower than Mak et al. [17] (13.7% in Plastibell and 
14.9% in dissection group), but higher than Fraser [18] 
(4% with both techniques). Mousavi et al. [4] reported a 
very low rate of infection (1% in Plastibell and none in 
freehand group). Mousavi attributed the likely reason to 
application of topical antibiotic ointment.

One neonate in the freehand group represented at 
1  month with adhesion of the skin of the penile shaft 
to the corona. Even though this adhesion was released 
via blunt dissection, most postcircumcision adhesions 
require no treatment, they usually resolve with time. 
The chance of postcircumcision adhesion decreases with 

ageing [19]. Adhesions are generally commoner in free-
hand technique compared to Plastibell [13].

There were no major complications in this study. Com-
plications of circumcision are very few in skilled hands 
[20]. There were minor complications which were easily 
managed. The overall complication rate was more in the 
Plastibell group compared to the freehand group (29.1% 
versus 9.1%; P = 0.008). The complications in Plastibell 
were age related and commoner in older children.

5  Conclusion
Plastibell circumcision has the obvious advantage of 
being faster than freehand circumcision. The total cost 
implication per procedure is also far cheaper as com-
pared to freehand technique. These are quite beneficial to 
high-volume centers. Plastibell has the best outcome in 
infants. Older children are at risk of bleeding and delayed 
separation of the residual plastic ring. Close follow-up 
should be enforced following Plastibell circumcision.

Freehand circumcision is safe for all groups, but it is 
more time-consuming. The complication rate is lower 
compared to Plastibell, particularly in older children.
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