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Purpose: Congenital penile curvature (CPC) is a rare condition with surgical correction being the standard therapy. In the cur-
rent study, we report long-term results analyzing the surgical and functional outcomes using a modified Nesbit technique.
Materials and Methods: Patients with CPC were included. After penile degloving and mobilization of the neurovascular
bundle an artificial erection was performed. An ellipsoid part of the tunica albuginea was excised at the point of maximum
curvature on the convex side of deviation. The tunical defect was then closed by interrupted absorbable sutures with inverted
knots. Results of correction were documented intra- and postoperatively by artificial erection. Pre- and postoperative evalu-
ation included measurement of penile length and curvature after pharmacological erection. Erectile function, alteration in
glans sensation, palpable suture as well as short- and long-term complication were also recorded using validated question-
naires and objective examinations.

Results: Fifty-five patients with mean age 26.93 years (14-66 years) and mean curvature 69.81° (25°-90°) were included in
the study. Ventral or ventrolateral curvature was observed in 83.6%. Mean operative time was 106.8 minutes (55-169 min-
utes). Totally straightness of the penis was achieved in 51/55 patients (92.8%). After a mean long-term follow-up of 36.68
months (4-87 months), erectile function worsened in 3.6% of patients. Median penile length loss associated with this tech-
nique was 1.7 cm (0-3.0 cm).

Conclusions: Surgical therapy of CPC using our modified Nesbit technique is feasible, safe and provides reliable long-term
outcomes, representing an alternative for surgical correction of CPC.
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INTRODUCTION common condition, that differs from Peyronie’s disease
[1]. Tt can be mistakenly considered similar to Peyro-
Congenital penile curvature (CPC) is a relatively un- nie’s disease because of the similar physical manifesta-
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tions, but the aetiology and pathophysiology are dif-
ferent [2]. CPC is considered to be a result of abnormal
development of the tunica albuginea of the corpora
cavernosa with increased elasticity of the tunica on
the convex side of the curvature [3]. Although CPC can
be rarely associated with urethral plate malformation,
such as hypospadias, epispadias or shortened urethral
plate, the typical clinical manifestation is an isolated
penile deviation, which usually occurs ventrally, with
an orthotopic meatus [4]. CPC tends to present in late
adolescent or early adult life, when the patients may
be concerned with the aesthetic or functional aspects
of their penis [1]. However, the severity and direction of
the curvature can vary and can even make sexual in-
tercourse practically impossible. Many studies reported
that patients with a curvature of more than 30° will
eventually seek treatment [3].

Surgical correction of CPC is the gold standard treat-
ment in affected patients. Various surgical techniques
have been reported for the treatment of penile cur-
vature [5]. Most surgical corrective procedures start
with complete penile degloving and artificial erection,
but there are authors reporting satisfactory results
performing small incisions at the site of maximum
curvature [3]. The first reported technique for CPC was
described by Nesbit [6], consisting of excision of hori-
zontal ellipse(s) of the tunica albuginea on the convex
side of the curvature and close with non-absorbable
sutures. Many authors have described modifications of
the Nesbit technique, trying to reduce penile shorten-
ing, the mobilisation of the neurovascular bundle, and
postoperative palpable sutures or suture granulomas
[7,8]. In 1985, Essed and Schroeder [9] as well as Ebbehg;)
and Metz [10] separately proposed an incisionless plica-
tion technique of the tunica albuginea, minimizing the
risk of injury to neurovascular bundle as well as de-
creasing the complexity and time of the procedure. The
length-preserving grafting techniques, usually used in
Peyronie’s disease, are not commonly used in the treat-
ment of CPC, since CPC patients with isolated penile
curvature tend to have above average penile length [11].

Most of the studies regarding the treatment of CPC
are small retrospective cohorts (<30 patients) with
short terms results and inconsistent or incomplete re-
porting of outcomes and/or complication without using
standardized tools. Furthermore, some of the studies
included a variety of performed surgical techniques
performed by many surgeons [12]. We present the long-
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term results, analysing the outcomes (surgical and
functional) and complications after the surgical repair
of CPC by a single surgeon using a modified Nesbit
technique.

MATERIALS AND METHODS

1. Ethics statement

From February 2008 to January 2018, we retrospec-
tively included patients with CPC of >25° and indica-
tion for surgical repair of the curvature. We prospec-
tively reached the patients for a follow-up visit. In
lieu of a formal ethics committee, the principles of the
Helsinki Declaration were followed during the present
study. Informed consent was submitted by all subjects
when they were enrolled. All patients were informed
about the surgical procedure in detail and realistic ex-
pectations were pointed out. Moreover, risks, complica-
tions and potential outcomes of surgery were discussed
preoperatively.

2. Study design

Inclusion criteria for surgical treatment were the
diagnosis of CPC, penile curvature leading to difficulty
or inability for sexual intercourse but erection hard-
ness score (EHS) >3 after artificial erection. Exclusion
criteria were erectile dysfunction refractory to phos-
phodiesterase type 5 inhibitors or intracavernous injec-
tions, patients with psychological or psychiatric condi-
tions, the presence of hypospadias or other congenital
anomalies of the penis, as well as penile curvature less
than 25°.

Pre- and postoperative evaluation consisted of de-
tailed medical history, physical examination includ-
ing sonography and artificial erection of the penis
using intracavernosal Alprostadil (Caverject”; Pfizer,
New York, NY, USA), in order to objectively assess
the penile curvature or straightening and EHS. For
complex curvatures the degrees of the curvature were
measured separately for the primary and secondary
curvature. Erectile function was, moreover, assessed by
the international index of erectile function question-
naire-erectile function (IIEF-EF) domain and sexual
encounter profile questions (SEP1-SEP5). Further
questionnaires to assess the overall physical and men-
tal wellbeing were given to the patients at follow-up:
international prostate symptom score (IPSS), Center for
Epidemiologic Studies Depression (CES-D) Scale, aging
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Fig. 1. Intraoperative photo showing the basic steps in our modified Fig. 2. Intraoperative photo showing the basic steps in our modified
Nesbit technique in a typical congenital penile curvature patient with Nesbit technique in a typical congenital penile curvature patient
70° curvature: intraoperative artificial erection after penile degloving with 70° curvature: the complete mobilization of the neurovascular
and lateral mobilization of the neurovascular bundle marking the bundle.

point of maximum curvature in the convex side of the curvature.

Fig. 3. Intraoperative photo showing the basic steps in our modified Fig. 4. Intraoperative photo showing the basic steps in our modified
Nesbit technique in a typical congenital penile curvature patient with Nesbit technique in a typical congenital penile curvature patient with
70° curvature: excision of an ellipsoid part of the tunica albuginea at 70° curvature: showing the intact erectile tissue after excision of the
the convex side of the curvature. tunica.

Fig. 5. Intraoperative photo showing the basic steps in our modified Fig. 6. Intraoperative photo showing the basic steps in our modified
Nesbit technique in a typical congenital penile curvature patient with Nesbit technique in a typical congenital penile curvature patient with
70° curvature: closing the defect in the tunica with absorbable PDS 70° curvature: artificial erection after closing the tunical defect show-
2-0 and inverted/buried knots. ing a complete straightening of the penis.
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male symptom score (AMS) and 12-Item Short Form
Health Survey (SF-12). Patients displaying an EHS of
3 or 4 were included in the study. On all the patients
was performed the same modified Nesbit technique.

The postoperative outcome was considered successful
when complete straightness of the penis was achieved
without major long-term complications. Complete
straightness at the time of follow-up was defined as
no evidence of curvature or residual curvature of less
than 15°. Erect penile length and curvature was mea-
sured pre- and postoperatively during artificial erec-
tion. Length’s measurement was done from the pubic
bone to the tip of the glans [13]. As adequate length
measurement in case of severe curvature is difficult,
the concave side of curvature was measured in these
cases (from point of maximum curvature to pubic bone
and to tip of glans). In order to record systematically
possible early and long-term postoperative complication
at follow-up a standardised check-list accompanied by
the above-mentioned questionnaires were used.

3. Surgical technique

Surgery was performed in general anaesthesia. First,
a circumcising skin incision followed by penile deglov-
ing was performed. After lateral dissection and mobi-
lization of the neurovascular bundle or the urethra,
which allows maximum exposure of the corpora cav-
ernosa, an artificial erection was performed to assess
the degree of deformity and the point of maximum
curvature (Fig. 1, 2). Depending on the curvature, one
or more ellipsoid part(s) of the tunica albuginea were
excised at the point of maximum curvature on the con-
vex side of curvature (Fig. 3, 4). The tunical defect was
then closed by interrupted absorbable PDS 2-0 sutures
with inverted/buried knots (Fig. 5). Penile straighten-
ing was documented intraoperatively by artificial erec-
tion (Fig. 6). In the next step, the neurovascular bundle
was reapproximated and Buck’s fascia was closed. Then
the penile skin is closed, usually performing a circum-
cision. Loosely dressing is put around the penis at the
end of surgery. A transurethral catheter is placed dur-
ing surgery and left for 3 days.

4. Statistical analysis

The continuous values of the patients’ data are pre-
sented as mean valueststandard deviations, along with
the respected range (minimum-maximum value). All
the analyses were performed using IBM SPSS ver. 20.0

loannis Sokolakis, et al: Surgical Treatment of Congenital Penile Curvature I

software (IBM Corp., Armonk, NY, USA). For compari-
sons between the quantitative variables the Student’s
pair t-test was used, where there was a regular distri-
bution of data or the Wilcoxon signed-rank test, where
the data followed a non-parametric distribution. For
the comparison of categorical variables (proportions
and rates), the chi-square test or Fisher’s exact test was
used depending on the number of categories of each
variable.

Table 1. Clinical characteristics of patients

Characteristic Value
No. of patient 55
Age (y) at time of surgery 26.93+9.52 (14-66)

BMI (kg/m?)
Follow-up (mo)

23.61+3.09 (18-32)
36.68+27.70 (4-87)
Direction congenital penile curvature at presentation (total=>55)

Ventral 35(63.6)
Lateral left 6(10.9)
Lateral right 0(0)
Dorsal 1(1.8)
Ventrolateral 11(20.0)
Dorsolateral 2(3.6)

Direction of primary curvature at presentation (total=55)
Ventral 46
Lateral left 8
Dorsal 1

Angle of primary curvature at presentation (°)  69.81+16.76 (25-90)
Ventral (n=46) 72.4+14.9 (25-90)
Lateral left (n=8) 53.1+18.3 (25-75)
Dorsal (n=1) 85°

Direction of secondary curvature at presentation (total=13)

(
(
(1
(
(
(

Lateral left 69.2)
Lateral reight 15.4)
Dorsal 15.4)

9(

2(

2(

Angle of secondary curvature at presentation (°) 20.42+11.76 (10-50)
Lateral left (n=9) 21.2+£13.5(25-90)
Lateral reight (n=2) 17.543.5 (25-75)
Dorsal (n=2) 20.0+14.4 (10-30)

Previous surgical treatment for CPC (total=55) 6(10.9)

No. of tunical excision 2.36+0.91 (1-5)

106.8+28.1 (55-169)

(

53+1.7 (3-11)

Operative time (min)
Hospitalization (d)

Values are presented as number only, meanzstandard deviation (range),
or number (%) unless other indicated. The sum of the percentages does
not equal 100% because of rounding.

BMI: body mass index, CPC: congenital penile curvature.

’Mean value.
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RESULTS

From February 2008 to January 2018, 55 patients
with CPC underwent a modified Nesbit (excisional
corporoplasty) technique for curvature correction. The
mean age at the time of surgery was 26.93+9.52 years
ranging from 14—66 years. The direction of the curva-
ture varied with the majority of the patients (83.6%)
having a ventral or ventrolateral curvature. The mean
primary curvature was 69.81°+16.76° (range: 25°-90°).
Six patients (10.9%) had undergone previous surgical
treatment for CPC. Mean operative time was 106.8+28.1
minutes (range: 55-169 minutes). The clinical charac-
teristics of the patients are analytically shown in Table
1. Intraoperatively, penile curvature was corrected com-
pletely in all the patients, except for 4 patients (7.2%)
who showed a dorsal hypercorrection of 10° to 15° at
the end of surgery.

After a mean follow-up of 36.68+27.70 months (487
months), only two patients reported a partial recur-
rence of curvature of less than 40°, which did not
interfere with sexual intercourse and did not require
additional treatment. The remaining patients showed
a complete straight penis at follow-up. All patients
were able to perform satisfying sexual intercourse. Ac-
cording to the ITEF-EF score, erectile function slightly
improved or remained unchanged in the majority
of patients and worsened in 3.6% of the cohort. The

Table 2. Postoperative outcomes
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EHS score was 3 or 4 in all the patients at the time of
follow-up. Postoperative scores (IIEF-EF, EHS, SEP)
regarding sexual function improved, without reach-
ing statistical significance, except from SEP5 question
which was significant improved (p=0.034). Mean erect
penile length before surgery and at follow-up was
16.8+1.3 cm and 14.2+1.6 cm, respectively (p=0.011), with
a median penile length loss associated with this tech-
nique of 17 cm (range: 0-3.0 cm). Patient satisfaction
rate was as high as 90.9%, while overall success rate
reached 92.8%. Transient decreased sensation at glans
penis occurred in 16.4% of patients. Palpable suture
knots were observed in 23.6% of the patients, but both-
ersome were reported only from 7.3% of the patients.
Outcomes and complications of this study are shown in
detail in Table 2 and 3.

At follow-up we further assessed the overall physi-
cal and mental wellbeing of the patients. The IPSS
score remained low (as expected due to the young age
of the patients) both pre- and postoperatively (2.18+2.8
vs. 3.7+4.0, p=0.051). The mean AMS score were 24.6+8.8,
which remained below 26, meaning that our cohort
did not show significant symptoms consistent with a
low testosterone level after surgery. The overall physi-
cal health measured by SF-12 physical sub-score was
52.3+6.6, showing an above average physical health.
Mental health was assessed with SF-12 mental sub-
score as well as CES-D score, 51.2+9.0 and 10.1+8.8, re-

Variable At baseline Postoperative p-value

Penile deviation (total=55)

Yes 55(100) 8(14.5) <0.0001*

No 0(0) 47 (85.5)
Angle of deviation (°) 69.81£16.76 (25-90) 2.45+7.5 (0-40) <0.0001*
Penile length (cm) 16.8+1.3 14.2+1.6 0.011*
EHS 3.6+0.7 3.8+0.4 0.419
IIEF-EF domain 26.16+4.8 28.53+2.7 0.079
SEP1 (% of yes) 95.5 100 0.784
SEP2 (% of yes) 63.6 773 0.493
SEP3 (% of yes) 73.7 72.7 0.667
SEP4 (% of yes) 81.0 95.2 0.317
SEP5 (% of yes) 524 80.0 0.034*
IPSS 2.18+2.8 3.7+¢4.0 0.051

Values are presented as number (%), meanzstandard deviation (range), percent only.
EHS: erection hardness score, IIEF-EF: international index of erectile function questionnaire-erectile function, SEP: sexual encounter profile ques-

tion, IPSS: international prostate symptom score.
*Asterisk indicates a statistically significant (p<0.05).
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Table 3. Early and long-term complications

Complication Value
Hematoma (total=55) 8(14.5)
Wound Infection/abscess (total=55) 3(5.5)
Recurrence of curvature (total=55) 2(3.6)
Revision surgery 5(9.1)
Aetiology for revision (total=5)
Hematoma 3(60.0)
Abscess 2 (40.0)
Recurrence of curvature 0(0)
Palpable suture knot (total=55) 34(61.8)
Subjective bothersome from palpable suture (total=55) 9(16.4)
Decreased sensation at glans penis (total=55) 9(16.4)
Loss of distal rigidity of penis (total=55) 0(0)
Subjective loss of penile length (total=55) 21(38.2)
Loss of penile length affected QoL (total=55) 5(9.1)
Worsening of erectile function (total=55) 2(3.6)

Values are presented as number (%).
Qol: quality of life.

spectively, showing an overall good mental health after
surgery in our cohort.

DISCUSSION

CPC is a relatively uncommon condition. Surgical
correction of CPC is the gold standard treatment in
affected patients [3]. CPC tends to present in late ado-
lescent or early adult life, when the patients may be
concerned with the aesthetic or functional aspects of
their penis [1]. Various surgical techniques have been
reported for the treatment of penile curvature, mostly
consisting from plication techniques (excisional or in-
cisional corporoplasty, or incisionless plication), while
grafting techniques are rarely reported [3,14]. The
majority of studies until now are small retrospective
cohorts, without standardized measurement and/or
recording of postoperative outcomes and complications.
This resulted in data of low level of evidence regarding
CPC when compared to Peyronie’s disease. Our study is
one of the few studies with standardized documenta-
tion of the postoperative outcomes.

A number of retrospective studies compared the out-
comes of excisional/incisional corporoplasty procedures
to incisionless plication techniques which showed that
while there is decreased risk of complications, there is
an increased risk of recurrence associated with inci-
sionless plication [15-17]. Two of them reported overall
better outcomes in patients treated with the Nesbit

loannis Sokolakis, et al: Surgical Treatment of Congenital Penile Curvature I

or modified Nesbit techniques [16,17]. We also used a
modified Nesbit technique, performing an excisional
corporoplasty at the convex side of the curvature after
lateral dissection and mobilization of the neurovas-
cular bundle or the urethra. The penile straightening
rate or success rate of older excisional corporoplasty
studies ranged from 83% to almost 100% [3,18,19], which
1s comparable to our penile straightening rate of 92.8%.
On the other hand, there are incisional corporoplasty
and incisionless plication studies that reported success
rates as low as 77% and 73%, respectively [20,21]. In
this regard it should be mentioned that a less than 15°
residual curvature was defined as complete straight,
which is a common practise compared to the literature
[1,5]. Two patients showed a residual curvature of 25°
and 40°, respectively, at the time of follow-up, which
did not interfere with sexual intercourse. It is impor-
tant to mention that these patients showed a severe
ventral curvature before surgery. Considering this, a
mild residual curvature at follow-up can be regarded as
a successful outcome in these cases. This is reflected by
the fact that sexual intercourse at follow-up was also
possible in these cases. Adequate preoperative counsel-
ling of patients is of utmost importance, and realistic
expectations have to be discussed, particularly in such
severe cases.

Except penile straightening, there are 3 other major
postoperative concerns regarding the surgical correc-
tion of CPC, irrespectively of the technique used. These
are the postoperative penile shortening, the postop-
erative decreased sensation at glans penis (usually
transient) and the palpable sutures or granulomas [22].
Penile shortening is more a sequela of every plication
technique rather than a complication. Shortening of
the penis is dependent on direction and degree of cur-
vature, as well as the length of the phallus [23]. Since
the ventral direction of the curvature is also associated
with the most loss in penile length [23], patients with
CPC are in increased risk of postoperative significant
penile shortening. In our study, the median penile
length loss of 1.7 cm is similar to other studies espe-
cially if we take into account the fact that we had a
rather difficult to treat cohort of patients with ventral
curvature in 83% of them and with a mean angle of
69.8°.

The mobilisation of the neurovascular bundle is
considered responsible for the transient postoperative
decreased sensation at glans penis. Glans hypaesthesia

www.wjmh.org 569
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may lead to diminished sensations during sexual ac-
tivity. However, even if present, this usually does not
interfere with sexual intercourse [24]. Many surgeons
modified the Nesbit technique in order to avoid the
mobilisation of the neurovascular bundle [19,25]. The
incidence of decrease glans sensation in these studies
ranged from 0% to 1.6%, but was underreported in the
majority of the studies [3]. Leonardo et al [15] studied
outcomes of 31 patients with CPC with a mean follow
up of 39 months comparing the Nesbit technique (ex-
cisional corporoplasty) with incisionless plication. 75%
of patients undergoing the Nesbit procedure reported
paraesthesia of the glans as compared to 37% in plica-
tion group. In our study, it was observed in 12% of the
patients postoperatively and was only transient in all
of them lasting from a few days and up to 3 months.

Another relative bothersome sequala of all plica-
tion techniques is the postoperative palpable suture at
the site of plication. Although almost all patients feel
a suture at the site, it is usually not bothersome. In
studies comparing Nesbit with incisionless plication,
patients’ discomfort and ability to feel the sutures dur-
ing erection was more prominent in the incisionless
plication group, making patients most likely to com-
plain of palpable sutures (around 21%) [15-17]. In our
study, the tunical defect was closed with interrupted
absorbable PDS 2-0 sutures with inverted/buried knots.
This technique allows to minimize the incidence of
bothersome palpable knots, showing a palpable suture
in only 61% of the patients with subjective bother dur-
ing erection in less than one third of them (16.4%). The
rate of postoperative palpable sutures was objectively
assessed through physical examination in the follow-
up visit. Therefore, the demonstrated rate of palpable
knots could be higher than the subjective report of the
patients, commonly used in other studies [14]. Further-
more, the tunical tissue have a high rate of inflamma-
tory reaction to foreign bodies, which results into the
development of granulomas in the site of the sutures
[26]. Therefore, even if we use an absorbable suture,
postoperative palpable knots could emerge. In cases of
excisional or incisional plication corporoplasty of the
tunica, retrospective studies have showed that the use
of absorbable sutures does not increase the recurrence
rate of the curvature. On the other hand, the suture
seems to play an important role in incisionless plication
techniques, with higher recurrence rates when using
an absorbable suture [14].
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Another important aspect is erectile function after
surgery, as, according to the literature, this is slightly
more common with excisional/incisional corporoplasty
compared to incisionless plication [15-17]. Thus, patient
selection 1s key to success. Patients should have ad-
equate erectile function preoperatively. Mean IIEF-EF
score in the present study was 26.16+4.8 points before
surgery and raised up to 2853+2.7 afterwards without
reaching statistical significance (p=0.079). Moreover,
all patients showed an EHS of 3 or 4 during artificial
erection test, pre- and postoperatively. In this regard
it should be highlighted that the IIEF questionnaire
for assessment of erectile function is not validated for
patients with Peyronie’s disease. It is hard to think
that erectile function is improved after excisional
corporoplasty in patients with CPC. In the best case,
erectile function will be unchanged compared to the
preoperative status. The reason why the IIEF-EF
score is improved after surgery is the fact that many
patients were unable to engage in sexual intercourse
before surgery. However, after surgery when the penis
1s straight, sexual intercourse is possible which leads
to increased IIEF-EF scores. The EHS provides a more
objective and adequate way of assessing erectile func-
tion, especially during intracavernosal injection test,
and should be preferred in this regard. Furthermore,
through the SEP questions we observed an overall im-
provement in sexual function and sexual satisfaction
in our study.

The incidence of postoperative haematoma and infec-
tion remained low but slightly higher that other stud-
1es in the literature (Table 3). This could be explained
by the fact that our study was performed with stan-
dardized documentation of all outcomes and complica-
tion, when compared to previous studies in the litera-
ture [3]. This reduces the recall bias meaning that the
reported incidence of postoperative haematoma and
infection could be underreported in previous studies.
Furthermore, our study’s cohort consisted of rather dif-
ficult to treat patients with mean curvature of 69.81°
(clearly larger than other studies in the literature) and
with 10.9% of the patients having recurrence of the
curvature after surgical treatment in other centres.
The observed complications were treated successfully
in all the patients and did not affect the outcomes and
success rates.

Despite the encouraging results of our study, there
are some limitations that have to be considered. This
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study included only 55 patients who underwent our
modified excisional corporoplasty technique. However,
given the fact that CPC represents a relatively uncom-
mon condition, that differs from Peyronie’s disease,
this number represents an adequate population. Our
study’s cohort consisted of rather difficult to treat
patients with mean curvature of 69.81° and 10.9% pre-
viously treated. These difficult-to-treat cases are un-
common outside reference centres. Langer multicentre
prospective studies as well as randomized clinical trials
comparing the available techniques are needed to en-
lighten the treatment modalities in patients with CPC.

CONCLUSIONS

In conclusion, patients with CPC can expect excellent
outcomes and minimal side effects with the described
modified Nesbit technique, providing reliable long-term
outcomes and representing an alternative for surgical
correction of CPC. The advantages and disadvantages
of each method as well as the possible associated com-
plications vary and should be discussed with the pa-
tient pre-operatively in order to ensure appropriate pa-
tient expectations and increase satisfaction rates. The
surgeon’s personal experience with a specific technique
seems to play an important role in the selection of the
treatment as well as the postoperative results.
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