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ABSTRACT

Introduction: Previously, incisionless plication (IP) for correction of congenital penile curvature (CPC) has been
performed after penile degloving via a circumscribing incision.

Aim: To describe our experience with non-degloving incisionless penile plication (NDIP) for correction of CPC
and compare these outcomes with those of men who underwent degloving incisionless penile plication (DIP).

Methods: We conducted a retrospective review of men ≤ 45 years of age who underwent incisionless penile pli-
cation for correction of CPC between 2008 and 2020 at two adult tertiary hospitals. Patients underwent either
NDIP, performed through a 2-3 cm longitudinal incision along the proximal-to-mid shaft opposite the point of
maximum penile curvature, or DIP via a sub-coronal circumscribing incision.

Main Outcome Measures: Surgical and patient-reported outcomes were compared between the non-degloving
and degloving groups.

Results: Among the 38 men (mean age, 26 years) who met the inclusion criteria, 25 underwent NDIP, includ-
ing 6 patients with biplanar curvature (2 Ventral, 4 Dorsal, 6 Lateral). Thirteen patients underwent DIP, includ-
ing 1 patient with biplanar curvature (1 ventral, 1 lateral). Curvature reduction was 50 § 23 degrees for the
NDIP group and 36 § 10 degrees for the DIP group (P = .04). Five (20%) patients in the NDIP group and
nine (69%) patients in the DIP group experienced a reduction in stretched penile length following plication
(SPL) (P = .01). One patient in the NDIP group underwent an additional plication for recurrent curvature.

Conclusion: Both NDIP and DIP are safe and highly efficacious techniques for the correction of CPC. Kusin
SB, Khouri RK, Dropkin BM, et al., Plication for Correction of Congenital Penile Curvature: With or
Without Degloving?. Sex Med 2021;9:100462.

Copyright © 2021 The Authors. Published by Elsevier Inc. on behalf of the International Society for Sexual
Medicine. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).
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INTRODUCTION

Congenital penile curvature (CPC) is defined as curvature of the
erect penis without associated hypospadias or Peyronie’s disease.1

CPC often comes to clinical attention in young adulthood when
erections accentuate the penile curvature. While the overall
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incidence of CPC is estimated to be between 0.5% and 10%, the
incidence of clinically significant CPC is likely much lower.2-4

CPC has been postulated to originate by differential develop-
ment of the tunica albuginea of the corpora cavernosa.5 Disorga-
nization of collagen fibers within the tunica albuginea on the
convex side of the curvature may result in increased elasticity of
the tunica albuginea and ultimately curvature of the penis.5 Treat-
ment for CPC is considered if the patient or their partner experi-
ences difficulties during intercourse due to penile curvature.

Plication and corporoplasty of the tunica albuginea are the
established, safe, and effective mainstay techniques for correction
of CPC.5,6 Corporoplasty can be performed with (eg, Nesbit or
Yachia) or without excision of tunica albuginea.7 Tunical plica-
tion is performed in an incisionless fashion (IP). Access to the
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tunica albuginea for either corporoplasty or plication can be
achieved either via a circumcising incision with penile degloving
or via a 2-3 cm incision over the penile shaft opposite the point
of maximum curvature without penile degloving.7

Degloving and incisionless plication (DIP) has been well estab-
lished as an effective treatment option for CPC by multiple prior
studies.5,7 Two large case series have also reported highly success-
ful outcomes following Nesbit-style excisional corporoplasty via a
non-degloving approach for CPC correction.8,9 We have previ-
ously demonstrated the safety and efficacy of non-degloving inci-
sionless penile plication (NDIP) used in several hundred men
with Peyronie’s disease.10 Are comparable benefits realized when
NDIP is utilized in the CPC population? Herein we present the
largest reported series of men with CPC treated with NDIP and
compare these outcomes with those of men who underwent DIP.
Figure 1. (A) Preoperative photograph of a 17 year old patient with
MATERIAL AND METHODS

After institutional review board approval (IRB # STU-2019-
1354), a retrospective review was conducted of all men ≤ 45 years
old who underwent penile plication for correction of CPC
between January 2008 and June 2020 at two adult tertiary hospi-
tals. Patients were identified from the electronic medical record
based on a diagnosis of CPC documented during the initial office
visit. Patient data was abstracted and reviewed by the study
authors and recorded in a secure database.

Surgery was offered to men with at least 15 degrees of curvature
and bother, regardless of direction of deformity. During this period,
Hospital A and Hospital B, each had one fellowship-trained recon-
structive urologist who performed all plications using the same sur-
gical techniques. Each reconstructive urologist was continuously
employed by their institution during the study period. Patients
with evidence of Peyronie’s disease or hypospadias as well as patients
with a history of penile trauma or fracture were excluded. All other
patients whose histories and physical exams were consistent with
CPC and whose medical records included documented follow-up
were included in this analysis. Documented follow up was per-
formed by the attending surgeon and consisted of a wound evalua-
tion as well as patient-reported assessment of deformity correction,
sexual function, and satisfaction with the procedure. Complications
were classified according to the Clavien-Dindo classification system.
All complications observed or communicated to the medical team
were documented in the EMR. They were then reviewed by the
study authors and recorded in the database.

Both SPL and penile curvature were documented pre- and
post-operatively according to the procedure documented in the
surgical technique. Patients with biplanar curvature had each
plane of curvature analyzed as a separate case.
60 degrees of left lateral CPC with torsion. (B) Postoperative pho-
tograph of same patient following NDIP performed with 7 plication
sutures placed via a 2.5 cm right paramedian incision (white
bracket). White oval demonstrates areas of tunica albuginea easily
accessible through this incision.
Surgical Technique
Following a thorough pre-operative discussion and obtain-

ment of informed consent, the patient is prepped using sterile
technique and general anesthesia is induced. Preoperative
stretched penile length (SPL) is measured with a metal ruler by
compressing the suprapubic fat pad and measuring the dorsal dis-
tance between the pubic symphysis and the tip of the glans while
the penis is maximally stretched. An artificial erection is induced
via an intracorporal injection of 10 mg of alprostadil. If the initial
erectile response is poor, a second dose of 20 mg of alprostadil is
administered to ensure that an erection sufficient for curvature
evaluation is achieved. Intraoperative photographs are obtained
to document the angle of deformity before and after plication.
Angles are measured to the nearest degree between a line drawn
from the base of the penis along the proximal shaft intersecting
another line extending from the urethral meatus along the distal
shaft.

DIP is performed via a circumscribing sub-coronal incision
and the penis is degloved to the base of the penis. NDIP is per-
formed through a 2-3 cm longitudinal incision along the proxi-
mal or mid shaft opposite the point of maximum curvature
(Figure 1). The technique for NDIP has been described in previ-
ous literature in the context of Peyronie’s disease.10-15 For both
DIP and NDIP the initial dissection is carried through the Dar-
tos and Buck’s fascia down onto the tunica albuginea. Senn
retractors and/or vein retractors are then used to facilitate expo-
sure of the tunica albuginea throughout the length of the penis.
Starting proximally, the tunica albuginea is plicated using perma-
nent 2-0 Ethibond (Ethicon Inc, Sommerville, NJ, USA) in a
buried, interrupted fashion(Figure 2).11,14 The penis is straight-
ened and the incision is centered over the plication stitch prior to
tying down each knot.

For ventral curvature, the neurovascular bundle is identified
to avoid injury from suture placement. The dorsal plication
sutures are placed in a thin sulcus made by dissecting lateral to
the dorsal penile vein and medial to the dorsal nerves. Following
each suture, penile curvature is reassessed by manually compress-
ing the proximal corporal bodies against the pubic symphysis to
simulate an erection. Additional sutures are placed until adequate
correction of the curvature is achieved.
Sex Med 2021;9:100462



Figure 2. Incisionless plication suture, placed in “near to far, far to near” format in longitudinal orientation over 18 mm opposite to the
side of curvature. X’s indicate additional plication sites for correction of a left-dorsal curvature (Morey).
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Following correction, the incision is closed in three layers.
First, Buck’s and Dartos fascia are closed in two layers with 4-0
Monocryl (Ethicon Inc). The skin is then closed in a subcuticular
manner with 4-0 Monocryl, and Dermabond skin glue is applied
(Ethicon Inc). Following closure, measurement of the angle of
deformity and SPL are repeated. The total number of plication
sutures used for each plane is also recorded. A penile ring block
is performed using 0.25% plain Bupivacaine. A lightly compres-
sive Coban (3M Company, Maplewood, MN, USA) dressing is
applied. All patients are discharged home after surgery. Upon dis-
charge, patients are directed to replace the Coban dressing daily
for a week and to abstain from sexual activity for four weeks
post-operatively.
Sex Med 2021;9:100462
Follow-up visits are conducted 5 to 6 weeks after plication.
Patients are instructed to engage in sexual activity in the week
prior to their post-operative visit. Patients receive a wound evalu-
ation as well as an assessment of SPL, deformity correction, sex-
ual function, and satisfaction with the procedure. After the initial
post-operative visit, patients are seen on an as-needed basis.
Statistical Methods
Data were collected in Microsoft Excel (Microsoft, Redmond,

WA). For men with biplanar curvature each plane was analyzed
as a separate case. Wilcoxon Signed-Rank tests were performed
to test for normality. Mean and standard deviation (SD) were
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reported for normally distributed data, and median and inter-
quartile ranges (IQR) were reported for non-normally distributed
data. Mean, median, standard deviation, and interquartile
ranges were formulated using Microsoft Excel. Groups were
compared with Pearson correlation coefficient for linear cor-
relation, chi-squared tests for categorical variables, t-tests for
normally distributed continuous variables and Mann-U Whit-
ney tests for non-normal distributions using PRISM 8.42
(Graph Pad Software, La Jolla, CA, USA). All statistical tests
performed were two-sided with P < .05 considered statisti-
cally significant.
RESULTS

Surgical Outcomes
Between January 2008 and June 2020, 42 adult men with

CPC underwent NDIP or DIP. Pre and postoperative data were
available for 38 (90%) of the patients (mean age 26 § 7.6).
Among patients receiving care at hospital A, 25 were treated with
NDIP and 3 (who requested simultaneous circumcision) were
treated with DIP. All patients receiving care at hospital B were
treated with DIP. Of the 25 men who underwent NDIP, six
patients had biplanar curvature (2 Ventral, 4 Dorsal, 6 Lateral).
Thirteen patients underwent DIP, including one patient who
had biplanar curvature (1 ventral, 1 lateral). Ventral curvature
was the most common direction of curvature in the cohort
(49%). Table 1 provides an overview of curvatures in the study
population.

Mean pre-operative curvature was 52 § 21 degrees for NDIP
patients and 43 § 13 degrees for DIP patients (P = .15). Mean
curvature reduction was 50 § 23 degrees after NDIP and 36 §
10 degrees after DIP (P = .04). Final postoperative curvature was
less after NDIP (2 § 5 vs 6 § 10 degrees, P = .05). An average
of 6.8 § 4.1 sutures were used per NDIP patient with 9 § 5
degrees of correction per suture compared to an average of 4.4 §
2.2 sutures and 10 § 4 degrees of correction per patient with
DIP (P = .04 and P = .40, respectively).
Table 1. Surgical and patient-reported outcomes. for patients with bip

Penile Plication Approach
Non-deglo
(n = 25)

Age 28 § 8.3
Direction of Curvature, count (Directions) 31 (5 D, 15
Preoperative Curvature, degrees 52 § 21
Postoperative Curvature, degrees 2 § 5
Reduction in Curvature, degrees 50 § 23
Number of Sutures, count 6.8 § 4.1
Correction Per Suture, degrees 9 § 5
Pre-Operative SPL, cm 16.1 § 1.4
Post-Operative SPL, cm 16.0 § 1.6
Decrease in SPL, cm 0.1 § 0.2

Data are presented as mean § standard deviation.
D = dorsal; V = ventral; L = lateral; SPL = stretched penile length
We found no significant change in SPL in the cohort overall
(p = 0.46). Average preoperative SPL was 15.4 § 2.3 cm across
this cohort, roughly 1 cm longer than SPL in a large cohort of
Peyronie’s disease patients.12 Five (20%) patients in the NDIP
group and nine (69%) patients in the DIP group experienced a
reduction in SPL (P = .01).

Of the five NDIP patients who experienced a decrease in SPL,
none had a decrease ≥ 1.5 cm. All five of these NDIP patients
had a loss of 0.5 cm. Of the nine DIP patients with a decrease in
SPL, one patient had a decrease of 0.5 cm, three patients had a
decrease of 1 cm, one patient had a decrease of 1.5 cm, two
patients had a decrease of 2 cm, and one patient had a decrease
of 2.5 cm. Four of the DIP patients had a decrease in SPL
≥1.5 cm. The average SPL loss in these nine patients was 1.4 cm
(range 0.5-2.5 cm).

Penile shortening was not associated with degree of preop-
erative curvature across the two groups (r = 0.18). No patient
with a decrease in SPL after surgery reported a change in sex-
ual function.
Perioperative Outcomes
Postoperative complications were rare. One Clavien-Dindo

Grade II complication (3.7%) was noted in a NDIP patient; the
patient had a wound infection and was successfully treated with
a short course of oral antibiotics. One Clavien-Dindo Grade III
complication (7.7%) was noted in a DIP patient; the patient
required a circumcision revision due to ventral lymphedema.
Mild pain with erections was common immediately following
surgery. Two (8%) NDIP patients and two (15%) DIP patients
continued to have de-novo penile pain with erections 4-6 weeks
following surgery. The pain was not severe enough to limit sexual
activity or function and improved over time in all cases.
Patient-Reported Outcomes
Median follow up was similar for NDIP and DIP patients 40

(IQR 33-81) vs 46 (IQR 32-102) days, P = .98. At the 4 to 6
lanar curvature, each plain is counted separately

ving Penile Degloving
(n = 13) P value

23 § 4.8 0.06
V, 11 L) 14 (3 D, 7 V, 4 L) 0.86

43 § 13 0.15
6 § 10 0.05
36 § 10 0.04
4.4 § 2.2 0.04
10 § 4 0.40
14.2 § 2.9 < 0.01
12.8 § 2.9 < 0.01
1.1 § 0.8 < 0.01

Sex Med 2021;9:100462
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week follow up visit, 25 (100%) NDIP patients had satisfactory
results, defined as curvature < 20 degrees with erection and
reported satisfaction. Twelve (92%) DIP patients were satisfied
and one patient was unsatisfied due to persistent curvature > 20
degrees. One NDIP patient reported new onset erectile dysfunc-
tion post-operatively and was successfully managed with a PDE-
5 inhibitor. No patients reported bothersome penile shortening
or loss of sensation. One patient in the NDIP group who initially
presented with a 70 degree ventral curvature underwent an addi-
tional plication for recurrent 30 degree ventral curvature that was
first noticed three months after the initial plication.
DISCUSSION

This is the largest series to report on the use of non-degloving
incisionless penile plication for the correction of CPC. The exist-
ing literature on NDIP for CPC is limited to two reports of men
included within larger pooled analyses that did not report on out-
comes specifically related to NDIP for CPC (n =2 and
n = unspecified/12, respectively).16,17 Robust literature has
shown low complication rates and high patient satisfaction both
when using degloving incisionless penile plication to correct
CPC and when using NDIP for Peyronie’s disease.5,7,10,18-21

The results of the present study now add support for NDIP for
correction of CPC, with 24/25 (96%) reporting satisfaction after
undergoing this treatment and only one patient requiring a
repeat plication.

Surgical correction with Nesbit-style excisional corporoplasty,
Yachia-style incisional corporoplasty, or incisionless penile plica-
tion is considered the gold standard for correction of CPC.6,7 All
of these strategies have been demonstrated in multiple studies to
yield success rates of > 90%. Alternative options such as incision
and grafting are less frequently utilized due to higher complica-
tion rates and low concern over penile shortening given the long
penile length typically observed with CPC.7 Selection of surgical
technique appears to be largely determined by surgeon experi-
ence and preference.

We observed several differences in outcomes of NDIP and
DIP in this study, including differences in the number of sutures
placed per case and the overall degree of correction per case. We
believe that incisionless penile plication is the most attractive
treatment option for CPC because it completely preserves the
tunica albuginea and is completed efficiently and reproducibly.
Combining this technique with a non-degloving approach mini-
mizes devascularization of the penile skin and tunica dartos and
provides improved access to the proximal corporal bodies, which
has previously been demonstrated to decrease the failure rate of
NDIP for Peyronie’s disease.9,15 We have not found any patient
complaints which would justify the additional surgical time and
trauma required for incisional and excisional techniques. Using
residual curvature ≤ 20 degrees to define success, NIDP and
DIP yielded a combined success rate of 95% (36/38) across the
two cohorts in the present study.
Sex Med 2021;9:100462
A common concern with penile plication is post-operative
penile shortening and change in sexual function. We found no
significant change in SPL in our cohort overall (P = .46). NDIP
resulted in a mean SPL decrease of just 0.1 § 0.2 cm, with no
NDIP patients having had a decrease ≥1.5 cm. These findings
are consistent with prior studies that have shown that penile pli-
cation does not significantly reduce stretched penile lenth.12,13,19

New onset sexual dysfunction was also seen at low rates, with
2.6% (1/38) of our patients reporting new onset dysfunction.
This is similar to findings by Cantoro et al. who reported worsen-
ing onset of erectile function in 3.3% of their study population
of 60 CPC patients who underwent degloving penile plication.18

Of course, preoperative counseling regarding all possible compli-
cations is required prior to proceeding with penile plication.

Previous surgical algorithms suggested that penile plication be
utilized mainly for mild-to-moderate curvature.22 Recent studies
have shown penile plication to be successful in the correction of
a wide range of deformities.11,14,18,23 In the present study, of the
12 patients with curvature ≥ 60 degrees, only one patient
(8.3%) had residual curvature > 20 degrees. One patient with
NDIP had residual curvature > 20 degrees and elected for a sec-
ond NDIP. Our experience further suggests that penile plication
is effective for all severities of curvatures, with NDIP specifically
facilitating highly successful straightening.

Several additional theoretical benefits of NDIP deserve men-
tion. The vasculature to the penile skin and underlying dartos
run longitudinally along the penile shaft. A longitudinal, but not
circumscribing, incision allows for preservation of the majority
of these vessels.9 Proximal suture placement minimizes the risk
of sensory complications with the glans. Previous studies have
reported glans sensation decrease in up to 37% of degloving pli-
cation patients.19 No NDIP patients in our series reported a
decrease in glans sensation. By avoiding a circumscribing incision
the risk of complications due to mobilization of the foreskin,
such as distal ischemia or lymphatic complications, are also
avoided.11,24
Limitations
The retrospective nature of our study includes inherent

biases. Postoperative follow up was limited. We used straight-
ening, rigidity, stretched penile length, and overall satisfac-
tion as measures to assess patient satisfaction. In the future,
prospective use of standardized questionnaires, such as the
Patient Global Impression of Improvement Index and Inter-
national Index of Erectile Function, could help standardize
results.25 The differences between NDIP and DIP outcomes
could be confounded by differences between Hospitals A and
B. In addition, it is possible that differences between the sur-
geons performing the procedures may have contributed to
variability in outcomes. However, all procedures were done
by fellowship trained reconstructive urologists utilizing stan-
dardized techniques, and all data points were measured and
recorded according to standard protocols.
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CONCLUSIONS

NDIP and DIP are safe and effective techniques that can be
used to correct a wide variety of CPC malformations with few
complications and minimal penile shortening. NDIP spares men
the discomfort and requisite recovery associated with circum-
scribing incisions and complete penile degloving. These findings
support the broad use of NDIP for correction of CPC.
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