
MISCELLANEOUS

A Comparative Study on the Efficacy of Four Types of Circumcision for Elderly Males with Redundant 
Prepuce

Jiagui Mu1#,  Li Fan1#, Duo Liu1**,  Dongsheng Zhu2*, 

Purpose: Circumcision is a common human urologic surgery performed in males with redundant prepuce to pre-
vent the transmission and reduce the risk of urologic diseases. However, the optimal circumcision method for 
elderly men remains to be determined. Herein, the current study was conducted to characterize the efficacy of four 
different kinds of circumcision for elderly males with redundant prepuce.

Methods: This retrospective study included 132 elderly males diagnosed with redundant prepuce who underwent 
circumcision at the outpatient department. Among them, 38 cases were subjected to traditional surgery (Group 
A), 23 cases to sleeve circumcision (Group B), and 42 cases to Shang Ring circumcision (Group C) and 29 cases 
to suturing device circumcision (Group D). Subsequently, the operation time, loss of blood, postoperative pain, 
complications, wound healing, and the satisfaction were respectively compared and analyzed.

Results: The operation time of these 4 groups was calculated to be 27.3 ± 2.39 min, 30.4 ± 2.23 min, 6.3 ± 1.33 
min, 7.6 ± 1.29 min, in Group A, Group B, Group C, Group D, respectively (P < 0.05). Besides, the loss of blood 
was 15.6 ± 2.84 mL, 11.8 ± 1.73 mL, 1.3 ± 0.44 mL, 3.7 ± 1.41 mL, respectively (P < 0.05). The elderly males 
who underwent Shang Ring circumcision exhibited the highest postoperative pain score, the longest pain duration, 
the longest healing time, the lowest recovery satisfaction rate and the highest operation experience satisfaction rate 
(P < 0.05).

Conclusion: Taken together, all four types of male circumcision present with advantages and drawbacks. The 
traditional male circumcision and sleeve circumcision led to longer operation time and more bleeding, but no addi-
tional medical equipment was needed. Meanwhile, the Shang Ring circumcision caused the shortest operation time 
and the least bleeding, accompanied by the longest pain duration and recovery time. Therefore, the application of 
sleeve circumcision or a suturing device was recommended for elderly males suffering from redundant prepuce.
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INTRODUCTION

Redundant prepuce is one of the most common 
clinical disease in urology which affects normal 

penile development. Patients suffering from redundant 
prepuce often elect for operative treatment, and male 
circumcision is the most widely applied method glob-
ally.(1) Male circumcision also serves as risk-reduction 
for several diseases, such as urinary tract infections, 
pyelonephritis, penile cancer, cervical cancer in fe-
male partners, and some sexually transmitted diseas-
es. Recent advancements have given rise to a plethora 
of male circumcision methods, such as the traditional 
male circumcision, sleeve circumcision, Shang Ring 
(SR) circumcision and suturing device circumcision. A 
significant proportion of males undergo circumcision, 
with prevalence reaching up to 30% worldwide. How-
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ever, only 5% of the male populace in China have been 
circumcised, which is much lower compared to the rest 
of the world.(2) These remarkably low male circumci-
sion rates indirectly explain the extremely large number 
of elderly males suffering from redundant prepuce in 
China. The glans cannot be exposed naturally after uri-
nation in redundant prepuce, and the residual urine is 
caught between the prepuce and the glans, which results 
in the accumulation of smegma. If elderly males do not 
clean cautiously, smegma buildup may cause balanitis 
and retrograde urinary tract infections, sometimes lead-
ing to penile malignant tumors.(3) With the gradual ag-
ing of society and improvements in health awareness, 
progressively increasing number of elderly males are 
undergoing circumcision in clinical scenarios. Howev-
er, until recently, no study has compared the efficacy of 
male circumcision modalities in the elderly. Herein, the 
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current study aims to examine the operation time, in-
traoperative blood loss, duration of postoperative pain, 
postoperative complications, complete healing time of 
the incision, and surgical satisfaction in order to eval-
uate the surgical outcomes of four different types of 
male circumcision, hoping to provide new insights for 
clinical urologists when offering circumcision to elder-
ly males.

MATERIALS AND METHODS
Ethics statement
The current study was conducted under the approval of 
the Ethics Committee of the Second Hospital of Lian-
yungang. Signed consents were obtained from all par-
ticipants.
Patients
A total of 132 elderly males with redundant prepuce 
undergoing circumcision at the outpatient department 
of the Second Hospital of Lianyungang l between De-
cember 2014 and December 2017 were recruited for the 
current study. All included subjects were older than 65 
years, aged 65-82 years. In accordance with the differ-
ent surgical methods, patients were divided into the fol-
lowing groups: Group A (traditional male circumcision, 
n = 38), Group B (sleeve circumcision, n = 23), Group 
C (SR circumcision, n = 42), and Group D (suturing 
device circumcision, n = 29). All included patients were 
diagnosed with redundant prepuce, accompanied by 
various degrees of foreskin balanitis. Among them, 13 
patients suffered from diabetes and 6 patients presented 
with sexually transmitted diseases. The patients were 
recruited for the current study if they were at least 65 
years old with a history of redundant prepuce, and were 
willing to participate in this study and sign the written 
informed consent. The exclusion criteria were as fol-
lows: 1) abnormal blood coagulation; 2) severe mental 
illness, cardiovascular diseases or other systemic intol-
erance surgery; 3) other congenital abnormalities of the 
penis, such as hypospadias or concealed penis; 4) local 
acute penile infection; or 5) poor blood sugar control.
Surgical Procedures

Shang Ring, thereafter referred to as SR (Wuhu Sheng-
da Medical Treatment Appliance Technology Co., Ltd., 
Wuhu City, Anhui Province, China), as a disposable, 
single-use device, was employed for circumcision of 
elderly males in Group C. Whereas, a one-time penile 
circumcision and suturing device (Jiangxi Yuansheng-
lang Medical Equipment Technology Co., Ltd., Yon-
gfeng City, Jiangxi Province, China) was applied for 
the individuals in the Group D. After skin preparation 
and draping, dorsal penile nerve block anesthesia was 
administered with 1% lidocaine. The operative meth-
ods of the 4 groups were in accordance with previous 
literature respectively, Group A,(4) Group B,(5) Group 
C,(6) Group D.(7) Oral antibiotics were administered to 
all the patients 3 days prior to the operation. Ibuprofen 
was administered, if post-surgery pain was significant. 
In addition, it was ensured that there was no bleeding or 
insufficient blood supply of the glans. The dressing was 
renewed every 24 hours after the surgery.
Evaluation of outcomes
In order to evaluate clinical outcomes, we measured 
and recorded various intraoperative and postoperative 
parameters, including operative time, blood loss dur-
ing operation, postoperative pain scores, wound heal-
ing time, complications and degree of satisfaction in 
all 4 aforementioned groups. The operation time was 
recorded from the initiation of the surgery to the end 
of surgery. Intraoperative blood loss was measured us-
ing a piece of completely soaked gauze (5 cm × 5 cm), 
which represented an average carrying capacity of 5 mL 
blood.(8) The pain scores were calculated using the in-
ternationally recognized Wong-Banker face pain rating 
scale.(9)

Identification of sample size
Based on our pilot data, the sample size was estimated 
at a study power of 80% and a significance level of 5%. 
It was suggested that at least 22 patients were required 
per group.
Statistical analysis
Statistical analyses was performed using SPSS 17.0 sta-
tistical software (SPSS Inc., Chicago, IL, USA). Meas-
urement data were presented as means ± standard devi-
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Variables a		  Group A (N = 38)	 Group B (N = 23)	 Group C (N = 42)	 Group D (N = 29)	 P-value

Operation time (minute)	 27.32 ± 2.39		  30.39 ± 2.23		  6.26 ± 1.33		  7.62 ± 1.29		  .000
mean ± SD (range) b		  (20 - 32)		  (26 - 36)		  (4 - 10)		  (6 - 12)	
Loss of blood; mL		  15.58 ± 2.84		  11.78 ± 1.73		  1.26 ± 0.44		  3.72 ± 1.41		  .000
mean ± SD (range) c		  (12 - 26)		  (9 - 15)		  (1 - 2)		  (2 - 8)	
24h pain; score		  2.76 ± 0.54		  2.70 ± 0.55		  4.05 ± 0.38		  2.66 ± 0.55		  .000
mean ± SD (range) d		  (1 - 4)		  (2 - 4)		  (3 - 5)		  (1 - 3)	
7d pain; score		  0.08 ± 0.27		  0.17 ± 0.38		  3.67±0.65		  0.14 ± 0.35		  .000
mean ± SD (range) e		  (0 - 1)		  (0 - 1)		  (1-4)		  (0 - 1)	
Pain duration; day		  2.95 ± 0.65		  3.17 ± 0.78		  6.83 ± 1.31		  2.97 ± 0.73		  .000
mean ± SD (range) f		  (2 - 5)		  (2 - 5)		  (3 - 8)		  (2 - 5)	
Healing time; day		  12.42 ± 1.69		  11.61 ± 1.44		  21.90 ± 4.26		  12.24 ± 2.31		  .000
mean ± SD (range) g		  (10 - 16)		  (9 - 16)		  (14 - 33)		  (9 - 20)	

Table 1. Comparison and quantitation of four types of circumcision in elderly males.

a One-way analysis of variance (ANOVA) followed by LSD test as post hoc test
b LSD post hoc test: PA-B = .000, PA-C = .000, PA-D = .000, PB-C = .000, PB-D = .000, PC-D = .003;
c LSD post hoc test: PA-B = .000, PA-C = .000, PA-D = .000, PB-C = .000, PB-D = .000, PC-D = .000;
d LSD post hoc test: PA-B = .611, PA-C = .000, PA-D = .384, PB-C = .000, PB-D = .773, PC-D = .000;
e LSD post hoc test: PA-B = .434, PA-C = .000, PA-D = .602, PB-C = .000, PB-D = .779, PC-D = .000;
f LSD post hoc test: PA-B = .365, PA-C = .000, PA-D = .938, PB-C = .000, PB-D = .430, PC-D = .000;
g LSD post hoc test: PA-B = .284, PA-C = .000, PA-D = .429, PB-C = .000, PB-D = .799, PC-D = .000.
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ation (range: minimum - maximum). One-way analysis 
of variance (ANOVA) was adopted to compare the dif-
ferences in the mean among the 4 groups, followed by 
an LSD post hoc test. Meanwhile, the categorical data 
were expressed as numbers, which were analyzed by 
Pearson's chi-square and Bonferroni correction among 
4 groups. The difference was statistically significant at 
P < 0.05.

RESULTS
After successful completion of all surgeries, the pa-
tients were followed up until the incision was complete-
ly healed. However, 5 patients were lost to follow-up, 
among whom 4 individuals belonged to Group A and 1 
to Group C.
The operation time was calculated to be 27.3 ± 2.39 
min, 30.4 ± 2.23 min, 6.3 ± 1.33 min, 7.6 ± 1.29 min (P 
< .001), while the blood loss was 15.6 ± 2.84 mL, 11.8 
± 1.73 mL, 1.3 ± 0.44 mL, 3.7 ± 1.41 mL, (P < .001) 
in Group A (traditional male circumcision), Group B 
(sleeve circumcision), Group C (SR circumcision), 
Group D (suturing device circumcision), respectively. 
In addition, the 24-h and 7-day pain scores were deter-
mined to be 2.8 ± 0.54, 2.7 ± 0.55, 4.0 ± 0.38, 2.7 ± 0.55 
(P < .001), and 0.08 ± 0.27, 0.17 ± 0.38, 3.67 ± 0.65, 
0.14 ± 0.35 (P < .001), in Group A, Group B, Group C, 
Group D, respectively. The duration of pain was further 
analyzed to be 2.9 ± 0.65 d, 3.2 ± 0.78 d, 6.8 ± 1.31 d, 
3.0 ± 0.73 d (P < .001) in Group A, Group B, Group 
C, Group D, respectively. Healing time was additional-
ly noted and revealed to be 12.4 ± 1.69 d, 11.6 ± 1.44 
d, 21.9 ± 4.26 d, 12.2 ± 2.31 d in Group A, Group B, 
Group C, Group D, respectively (P < .001) (Table 1).
Furthermore, the surgical complications in patients 
from the 4 groups were observed and analyzed. Merely 
1 case was found to be infected in Group C, which did 
not occur in the patients of the remaining groups (P = 
.54). Postoperative bleeding was observed in a total of 
5 cases, among which 2 cases were in Group A and 3 
cases in Group D (P = .10). It is noteworthy that edema 
was the most commonly diagnosed complication after 
male circumcision. Totally, 8 cases were noted, with 2 
cases in Group A, 2 cases in Group B, and 4 cases in 

Group C (P = .38). Besides, only 1 individual experi-
enced incision dehiscence, who was in Group C (P = 
.54) (Table 2).
Additionally, we assessed the degree of satisfaction 
about the male circumcision after surgery in all groups. 
In total, 5 patients were lost to follow-up, with 4 cases 
in Group A and 1 in Group C. Elderly males in Group C 
were the most satisfied with the surgical procedures (P 
= .02), while being the least satisfied with the recovery 
process (P = .03). In term of the appearance, the pa-
tients in Group A displayed the lowest satisfaction rate, 
but no statistical differences were identified among the 
4 groups (P = .31) (Table 3).

DISCUSSION
Male circumcision is the operative-treatment of choice 
for redundant prepuce in the elderly. In addition to its 
use in redundant prepuce, male circumcision also has 
additional benefits of augmenting local hygiene, reliev-
ing discomfort, as well as reducing the risk of foreskin 
balanitis and urinary tract infections. Furthermore, male 
circumcision can enhance the prevention of sexually 
transmitted diseases and even the incidence of spouse 
cervical malignancies.(10) Circumcision is also applied 
for the treatment of premature ejaculation, a common 
sexual dysfunction in elderly males. The process of 
male circumcision possesses the ability to diminish the 
sensitivity of the glans, thereby effectively relieving the 
symptoms of premature ejaculation.(11,13) A recent sur-
vey established that 84.5% of elderly males between 
60 - 69 years of age are sexually active, and so are the 
31.1% of elderly males above the age of 80 years.(13) 

Thus, it is of critical significance to explore the clinical 
values and efficacy of male circumcision in the elderly 
males.
Firstly, the key findings of the current study revealed 
that elderly males in the 4 different groups presented 
with significant differences in terms of operative time 
and blood loss. Notably, Group C (SR circumcision) 
exhibited the shortest operation time and the least blood 
loss, which was consistent with the results reported in 
previous studies.(5-7,14) In addition, patients in Group 
C presented with the longest healing time, the most 

Table 2. Complications of four types of circumcision in elderly males.

Variables a	 Group A (N = 38)	 Group B (N = 23)	 Group C (N = 42)	 Group D (N = 29)	 P-value

Infection	 0		  0		  1		  0		  .54
Bleeding	 2		  0		  0		  3		  .10
Edema		  2		  2		  4		  0		  .38
Incision dehiscence	 0		  0		  1		  0		  .54

a Kruskal-Wallis one-way ANOVA

Variables a				    Group A (N = 34)	 Group B (N = 23)	 Group C (N = 41)	 Group D (N = 29)	 P-value

Operation experience; satisfaction/dissatisfaction; n	 27/7	 20/3	 41/0	 27/2	 .02
Recovery; satisfaction/dissatisfaction; n		  29/5	 20/3	 25/16	 23/6	 .03
Appearance; satisfaction/dissatisfaction; n		  27/7	 21/2	 37/4	 27/2	 .31

a Pearson's chi-square test and ANOVA with Bonferroni correction

Table 3. Satisfaction evaluation of four types of circumcision in elderly males.
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complications, and the most immense pain, which was 
different with some studies performed among adult pa-
tients.(18) In the clinical scenarios, the elderly are found 
with inherent characteristics: 1) they have a long histo-
ry of male circumcision, and some patients suffer from 
severe local adhesion; 2) they experience years of re-
peated friction, and hyperplasia and hypertrophy occur 
in foreskin; 3) they have plenty of smegma and urine 
impregnation, rhagades, redness, and even skin ulcer-
ation; 4) the immune function is degraded due to old 
age, and some are diagnosed with diabetes. In regard to 
SR circumcision, some patients were still inflicted by 
incrustation and edema even after the SR was removed, 
due to the thicker foreskin in elderly males. However, 
Group C also exhibited the longest healing time and 
pain duration, which may be attributed to the slow me-
tabolism and weak healing ability.
Additionally, we evaluated the degree of satisfaction by 
comparing and analyzing the surgical experience, post-
operative recovery, and appearance after healing. Intra-
operative anxiety in elderly males is usually dependent 
on operation time and the occurrence of bleeding, thus, 
the satisfaction in operation experience of patients in 
Group C was the highest among the 4 groups owing 
to shorter operation times and less bleeding. However, 
longer recovery times and pain duration documented in 
the subjects also resulted in the most unfavorable recov-
ery satisfaction in Group C. A recent study conducted 
by Lv et al. consistently reported that suturing device 
circumcision was associated with a pronounced decline 
in intraoperative and postoperative pain compared to 
SR circumcision using a satisfaction-evaluation study 
encompassing 942 patients.(16) 

The findings of the current study suggest that more em-
phasis should be laid on the preoperative examinations 
for prepuce with hyperplasia and hypertrophy, when 
determining the surgical modality for elderly males 
with redundant prepuce, in which case SR circumcision 
should be avoided. Our discoveries also indicate that 
sleeve circumcision has an obvious superiority in elder-
ly males with local prepuce with enlarged and increased 
veins. Collectively, the patient demographics of elderly 
males should be clearly inspected, in order to opt for 
surgical methods with short operation and recovery 
times, due to heart burden, myocardial ischemia, severe 
angina pectoris, and even myocardial infarction caused 
by pain stimulation.
Nonetheless, the limited sample size and data collec-
tion from a single-center population may lead to defi-
ciencies of the current study. Despite these limitations, 
our findings shed light and provide clinical values on 
circumcision for elderly males with redundant prepuce, 
enlightening the urologists treating redundant prepuce.

CONCLUSIONS
In summary, our observations and discoveries suggest 
that all 4 types of surgical methods have their own ad-
vantages and drawbacks. Strikingly, the application of 
a suturing device or sleeve circumcision is recommend-
ed for the treatment of elderly patients with redundant 
prepuce. Thereby, the SR circumcision associated with 
long healing time and short operation time should be 
carefully evaluated prior to the surgery.
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