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Background: Penile curvature (PC) can be surgically corrected by plication techniques or Nesbit
corporoplasty. These shortening techniques can be complicated by post-operative: penile shortening,
recurrent PC, palpable suture knots and erectile dysfunction. Furthermore, Nesbit procedures require
the use of a penile tourniquet to avoid intraoperative bleeding. This observational study aims to assess the
results of Nesbit modified corporoplasty, avoiding intraoperative use of tourniquet without risk of bleeding.
The objective is to reduce penile ischemic anatomical and functional damages such as long-term erectile
dysfunction.

Methods: Between January 2010 and March 2019, a total of 64 patients with congenital penile curvature
(CPC) and Peyronie’s disease (PD) underwent surgical correction with a Nesbit modified technique first
time described by Rolle ez /., with minimal technical differences. The operation notes were retrospectively
reviewed. In particular, we evaluated pre- and post-operative erectile functions using ITEF-5 score, penile
Doppler ultrasonography and overall patient satisfaction.

Results: During operations, no intraoperative bleeding was noted, and no short-term complications
such as hematomas or neurovascular bundle lesions were reported. At 6 months, no palpable subcutaneous
indurations and no sensory change were detected. Post-operative penile shortening was reported in 38
(59.4%) patients (mean 0.83+0.79 cm), but it did not influence the high overall satisfaction rate of 91.4%.
Only 2 patients reported a slightly partial recurrence of curvature (<15%) with no need for a redo surgery.
Mean IIEF-5 score increased from 17.1+5.2 to 20.8+3.9 at 6 months and 21.8+3.4 at 12 months (P<0.001 in
both cases). Mean PSV also significantly increased at the end of follow-up (28.5£6.1 at baseline vs. 31.0+7.1
at 12 months, P=0.03).

Conclusions: Considering the optimal results in terms of erectile functions increasing and absence of
PC recurrence (>15°), we think that Nesbit modified corporoplasty without tourniquet application during
reconstruction is a safe and effective surgical procedure for all kind of shortening corporoplasty to reduce the

time of penile ischemia, preventing even serious consequences for the normal physiology of erection.
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Introduction

Congenital penile curvature (CPC) is a rare condition with
an incidence of less than 1% (1). Instead, Peyronie’s disease
(PD) is relatively common and affects up to 20.3% of adult
men to some degree (2) whose conservative treatment is
usually successful during the active phase (3). If the curve
in the penis continues during the stable phase and plaques
are completely stabilized, surgery is generally the best
treatment, mainly if there are problems with having sexual
intercourse (4). Orally treatments with vitamin E, potassium
para-aminobenzoate and tamoxifen have been used in the
initial phase with low success rates (5). Penile shortening
procedures are used when the curvature is less severe
and include the Nesbit wedge resection and the plication
techniques performed on the convex unaffected side of the
penis. Penile lengthening procedures are performed on
the concave side of the penis and require the use of a graft
(6-9). Moreover, lengthening runs a greater risk of erectile
dysfunction. The geometrical technique is the most used
procedure for recovering the length lost by scarring (10).
Different types of tourniquets have been used during these
procedures to avoid intraoperative bleeding and to reduce
operating time (6,11-13). The safe time for the application
of a tourniquet in penile surgery has not been established,
but Bozkurt er al. (14) investigated the effects in rabbits
of short and long times on corporal nerves, endothelium
and smooth muscle responses, as the innervation of
rabbit corpus cavernosum is similar to human corporal
tissue (15). They demonstrated that, during the 40 and
60 min tourniquet application and 5 min reperfusion time,
the increase of free oxygen radicals might alter the levels
of nitric oxide that reach the smooth muscle. According
to the results of their study, an application time of up to
20 min is more appropriate. Another study confirmed that
prolonged penile tourniquet application might result in
altered growth factors and acute inflammation of penile
tissue. This event may then cause poor angiogenesis
in penile skin flaps until reduced the success rate of
repair (16). An interesting hypothesis is that, from a
physiological and pathophysiological point of view, the
reduction of the ischemic time guarantees less hypoxic/
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ischemic damage. In this regard, hypoxic suffering, in
addition to the more well-known effects on the regulation
of ventilation mediated by the carotid glomus (17) and
cardiac activity (18), involves significant physiopathological
effects on the mechanism of erection (19), as demonstrated
in some of our previous works (20,21). Moreover, it has
been shown that a hypoxic/ischemic injury, for example
from an entrapped pool of blood during veno-occlusive
ischemic priapism (22), might facilitate (if not induce)
tissue hypoxia. This results in erectile tissue fibrosis of the
penis, reducing the structural elasticity, which then leads
to alteration (sometimes permanent) of the pro-erectile
physiological mechanism (23).

Considering what has been discussed, the aim of this
study was to confirm the efficacy of Nesbit corporoplasty,
modified by Rolle and colleagues (24), as a useful surgical
technique with the rationale to reducing the time of
penile ischemia and for increasing the post-operative
erectile functions in patients with CPC or PD with normal
spontaneous erection or erectile dysfunctions that respond
to the medication. We present the following article in
accordance with the STROBE reporting checklist (available
at http://dx.doi.org/10.21037/tau-20-1338).

Methods
Study design

We performed an observational study including 64 patients
with CPC or PD who had a normal spontaneous erection or
erectile dysfunction that responds to oral therapy with type-
5 phosphodiesterase inhibitors, and who underwent surgical
correction with Rolle ez 4. Nesbit modified corporoplasty
technique (24) between January 2010 and March 2019.
Initially the study should have included a time span of
10 years [2010-2020]. However, the serious consequences
of coronavirus disease (COVID-19) that exploded in March
2020 forced the recruitment deadline to March 2019, since
patients admitted to the study after March 2019 could not
complete the 12-month follow-up. Patients were operated
from a one single surgeon with the same surgical standards.
Patients who do not respond to medication were treated
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with prosthesis implantation and were excluded from the
study group. Another exclusion criterion was the presence
of complex penile curvatures (PC) with an angle of 90° in
patients, and that took advantage of lengthening procedures
with plaque incision and grafting with bovine pericardial
to cover the albugineal defect. Patients with a follow-up
shorter than 12 months were also excluded from the study.

The preoperative evaluation consisted of detailed medical
history and physical examination, including the evaluation
of PC, penile doppler ultrasound and sexual activity.
Measurement of PC was done by taking photographs in
three positions after a drug-induced erection (by injecting
of prostaglandin). Erect penile length was also measured
during artificial erection. Penile Doppler ultrasound was
performed after drug-induced erection to check the size
of the plaque and to evaluate hemodynamic function by
the evaluation of a peak systolic velocity (PSV). Severity
of PDV was evaluated as: >35 cm/s normal, 25-35 gray
zone, <25 abnormal (25). Erectile function was assessed
by the simplified International Index of Erectile Function
(IIEF-5) and categorized as no-ED (score 22-25), mild
ED (score 17-21), mild-to-moderate ED (score 12-16)
and moderate or severe ED (score 1-11) (26). Clinical
characteristics were correlated with the presence of ED or
abnormal PVS at baseline.

The surgery procedure performed in all patients was
the same modified Nesbit technique. All patients were
postoperatively evaluated for one year. A weekly short-
term post-operative evaluation was done until the complete
wound healing and to rule out early complications. After
a period of 6 months, tardive complication and sexual
activity were evaluated by IIEF-5. After 1 year of follow-
up, a complete physical examination, with evaluation of the
achievement of complete straightness, residual curvature
(>15°), penile shortening and palpable suture knot was
performed. Moreover, penile Doppler ultrasonography,
erectile function by IIEF-5 and patient satisfaction were
also evaluated at this time-point. To determine patient
satisfaction rate, we used five questions, which require the
respondent to select their level of satisfaction, from “very
dissatisfied” to “very satisfied” (27). Clinical outcome was
evaluated by the change in ED and PVS along with the
severity at the baseline and the end of the study.

The study was conducted in accordance with the
Declaration of Helsinki (revised in 2013) and was approved
by the Ethics Committee for Biomedical Research of the
provinces of Chieti and Pescara and the ‘G. D’Annunzio’
University of Chieti and Pescara (01/26-01-2017). A written
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informed consent was obtained from all patients.

Operative techniques

All patients had surgery under spinal anesthesia. A
circumferential subcoronal incision was made, and the
penile skin degloved. After a constricting of the penile
root was induced an artificial erection with intracorporeal
injection of saltwater solution, to confirm the curvature
and to measure the angle (Figure 14,B). Buck’s fascia was
periurethral incised and bilateral neurovascular bundles
dissected from the worksite, after removing tourniquet.
Plication procedures of the tunica albuginea were made
opposite the point of maximal curvature, and another check
was made with a new induced artificial erection. Under the
Allis forceps, we made a horizontal mattress continuous
suture using a 2-0 absorbable polyglactin 910 through
the full thickness of the tunica albuginea to approach
the flaps (Figure 2A4,B,C). Then we removed the forceps,
and we remove the albugineal excess tissue with a scalpel
(Figure 34,B,C,D). To ensure the albugineal breach,
we used an over and over interrupted suture with 2-0
absorbable polyglactin 910 (Figure 44). During this
procedure, the absence of bleeding did not require penis
closure with a tourniquet (Figure 4B). The same operative
steps were performed in the other point of “corpora
cavernosa” until curvature was corrected. After that, a full
erection was induced by injection of saline solution to
check that the curvature had been completely corrected
(Figure 5A). Finally, Buck’s fascia was closed (Figure 5B),
and circumcision was made in all the cases (Figure 64,B).
In all patients, the urethral catheter was placed for one day,
and they were discharged 2 days after having the surgery. At
one-month, follow-up patient’s photos during spontaneous
erection were taken and attached to their electronic medical
record (Figure 6C,D).

Statistical analysis

Continuous values were reported as median and range
or as mean * standard deviation (SD) when showed as
differences between groups. The Chi-square (1) test was
used to compare categorical variables, while a two-sided
t-test (or non-parametric equivalent) was used to compare
continuous variables. Odds Ratio (OR) were calculated
with 95% confidence intervals (95% CI). A non-parametric
Friedman test for repeated measures, followed by Dunn’s
multiple comparison test, was used for comparison of the
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Figure 1 Assessment of penile curvatures. (A) Ventral penile curvature and phimosis. (B) Circumcision and penile degloving, artificial

erection induction to confirm the curvature.

IIEF-5 among the three different time points (baseline, 6
and 12 months post-operation). A Pearson 7 correlation
coefficient was used for continuous variables for pre- and
post-operation data. A multivariate logistic regression
analysis (stepwise method) was performed to identify factors
that might be independently associated with the presence
of ED or with abnormal PSV. In these last analyses, only
variables with P value <0.05 in the univariate analysis were
used.

Statistical analyses were made using GraphPad Prism
(version 5.0, La Jolla, CA, USA) and SPSS Software (PASW
Version 21.0, SPSS Inc., Chicago, IL, USA). P values <0.05
were considered as statistically significant.

Results
Baseline

Sixty-four patients with PC were included in the study. The
median age of the entire cohort of patients was 58.5 [17-71]
years old. Eleven (17.2%) of patients had CPC, whereas
53 (82.8%) had PD. Mean angle of PC was not different
between CPC and PD patients (50°£14.5° vs. 51.1+16.5°,
respectively; P=0.84). The clinical characteristics of patients
at baseline are shown in 7able 1.

At baseline, 48 (75%) patients had ED, whereas 16
(25%) patients did not report ED at IIEF-5 (Table 2). Only
two cases (3.1%), with a PC angle of 40° and 80° reported
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severe ED at IIEF-5 and were included in the group of
moderate ED in the further analyses. Mean PSV was
28.5£6.1 cm/s and 19 (29.7%) patients reported abnormal
value (Table 2). IIEF-5 score and PSV positively correlate
(r=0.559, P<0.001; Figure 7). Most cases with moderate or
severe ED (57.1%) had abnormal PSV, and none one of
them has normal PSV (x’=24.54, P<0.001; Figure 7).

Factors associated to ED

Patients older than 60 years old had a significantly higher
risk of ED compared to younger patients (OR =2.67,
95% CI: 0.92-7.68, %’=4.80, P=0.03). Moreover, age was
also significantly associated with PSV (x’=6, 24, P=0.04).
In particular, 44.4% of patients older than 60 years had
abnormal PSV compared to those younger than 60 years
old. 61.8% and 24.3% of younger patients had PSV in
a grey zone or normal PSV, respectively. Patients with
CPC had a significantly lower risk of ED compared to
those with PD (OR =0.19, 95% CI: 0.06-0.57, x’=10.57,
P=0.01). Evaluating the severity of ED, we observed that
63.6% and 36.4% of patients with CPC had no-ED or
mild ED, respectively, vs. 17% and 32.1% of those with PD
(P=0.004; Figure 84). None of those with CPC reported
mild to severe ED. Furthermore, none of the patients CPC
had abnormal PSV compared to 35.8% of those with PD
(P<0.001; Figure SB).
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Figure 2 Tunica albuginea plication. (A) Second step of
Nesbit modified corporoplasty without use of tourniquet. (B)
Neurovascular bundles dissection and tunica albuginea plication
with allis forceps. (C) Horizontal mattress continuous suture under

allis forceps.

Patients with a PC angle >60° had a significantly higher
risk of ED in comparison to those with an angle <60° (OR
=2.67, 95% CI: 0.92-7.68, x’=4.80, P=0.03). The angle of
PC was also significantly associated with PSV (x’=11.0,
P=0.004). In particular, 51.9% and 37% of patients with
an angle >60° had abnormal PSV or PSV in the grey zone,
respectively, compared to 13.5% and 64.9% of those having
an angle <60°. No differences were observed among patients
with different direction of curvature and ED (P=0.29) or
PSV (P=0.31).

Patients with plaques had a significantly increased risk of
ED compared to those without (OR =3.78, 95% CI: 1.34-
10.65, x’=13.35, P<0.001). When we evaluated the severity
of ED, we observed that 24.3% and 32.4% of patients with
plaques vs. 14.8% and 7.4% of those without had mild-to-
moderate or moderate-or-severe ED (x’=15.32, P=0.002;

© Translational Andrology and Urology. All rights reserved.

2861

Figure §C). Moreover, the presence of plaques significantly
correlated with PSV (x’=25.75, P<0.001). In particular, one
(3.7%) patient without plaque reported abnormal PSV vs.
48.9% of those without. In contrast, none of the patients
with plaques presented normal PSV compared to 40.7% of
those without plaques (Figure §D). The number of plaques
(single vs. multiple), as well as the size of the plaques (<1 vs.
>1 cm), were not associated with the presence of ED (P=0.21
and P=0.38, respectively) or PSV (P=0.90 and P=0.62,
respectively).

Patients with pain showed a trend to a higher risk of ED
compared to those without, although it was not statistically
significant (OR =3.67, 95% CI: 0.51-26.22, 3°=2.19,
P=0.14). On the other side, pain significantly correlated
with PSV (x’=14.95, P=0.001). Particularly, none of the
patients with pain had normal PSV compared to 21.2% of
those without, whereas 75% vs. 19.2%, respectively, had
abnormal PSV. Patients presenting difficulty in penetration
had a significantly increased risk to have ED compared
to those without (OR =2.2, 95% CI: 1.04-4.66, %'=6.99,
P=0.008). Opposite to that, difficulty in penetration was not
associated with PSV (P=0.23).

The presence of other risk factors, including trauma,
hypospadias, Dupuytren syndrome and urethral chordee
was not associated with ED (P=0.86) or PSV (P=0.34). No
correlation was observed between the time from the onset
of PC to surgery and ED (r=0.168, P=0.18) and PSV (r=0.22,
P=0.08).

At the logistic regression, analysis including all variables
that were significantly associated with the presence of ED
at univariate analysis, only PD, presence of plaques and
difficulty in penetration significantly correlated with ED
(1able 3, Model 1). These same parameters continued to be
significantly associated with ED also in the final multivariate
model (Table 3, Model 2). Considering the presence of
abnormal PSV, the logistic regression analysis including age,
congenital curvature, angle, plaques and pain, showed that
only the PD continues to be significantly associated with
abnormal PSV (OR =9.38, 95% CI: 1.02-86.21, P=0.048).

Surgical procedure and clinical outcome

No intraoperative bleeding was noted, and during the
short-term follow-up no complications like hematomas or
neurovascular bundle lesions were reported. The patients
had no post-operative infections and no sensory change.
At 6 months, no palpable subcutaneous indurations
and no painful erections were detected. Post-operative
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Figure 3 Albugineal tissue removal. (A) Third step of Nesbit modified corporoplasty. (B) Albugineal tunica incision with scalpel. (C)

Albugineal excess tissue removal. (D) Absence of bleeding without tourniquet.

Figure 4 Suture of the albugineal breach. (A) Albugineal tunica breach ensuring. (B) Over and over interrupted absorbable suture.
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Figure 5 Assessment of penile correction. (A) Artificial erection induction to check curvature correction. (B) Buck’s fascia periurethral

interrupted absorbable suture.

Figure 6 Penile skin closure. (A) Corpora cavernosum closure. (B) Penile skin coronal suture. (C) One-month follow-up with complete

curvature resolution. (D) Excellent cosmetics results.

shortening was encountered in 38 (59.4%) patients (mean
0.83+0.79 cm) but it did not influence the high overall
satisfaction rate of 91.4%. Penile shortening was not
associated with severity of ED (x’=0.15, P=0.92) and PSV
(’=2.32, P=0.31) at 12 months, as well as did not correlated
with none of the evaluated parameter at baseline, including
angle and direction of PC (P=0.31 and P=0.93, respectively).
Particularly, patients with an angle >60° had a slighter
higher risk of penile shortening (OR =1.37, 95% CI: 0.73-
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2.56) compared to those with an angle <60°. After a follow-
up of 12 months, only 2 (3.1%) patients reported a slightly
partial recurrence of curvature (<15%) and continued to
show mild and mild-to-moderate ED at IIEF-5 without
request additional treatment. However, these patients had a
primary angle of PC of 70° and 80°, respectively, with mild-
to-moderate and severe ED at IIEF-5 at baseline. No long-
term complications were found to request the redo surgery.
After both 6 and 12 months of follow-up, a significant
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Table 1 Characteristics of the patients at baseline (preoperative)

Characteristics Outcome
Patients 64
Age (years) 58.5 [17-71]
Penile curvature (degrees) 50° [30°-90°]
Angle of penile curvature

<60° 37 (57.8%)

>60° 27 (42.2%)
Direction of curvature

Dorsal 17 (26.6%)

Lateral left 20 (31.3%)

Lateral right 11 (17.2%)
Ventral 16 (25.0%)
Congenital penile curvature 11 (17.2%)

Number of plaques

None 27 (42.2%)
Single 25 (39.1%)
Multiple 12 (18.8%)

Size of plaques (cm)
<1cm 30 (81.1%)
>1cm 7 (18.9%)

Risk factors

Yes 13 (20.3%)

No 51 (79.7%)
Pain

Yes 12 (18.8%)

No 52 (81.3%)

Difficulty in penetration
Yes 38 (59.4%)
No 26 (40.6%)

Time between the onset of penile
curvature and surgery (years)

3 [2-15]

Values are reported as median [range] or number (%).

improvement of ED was observed. Particularly, the mean
IIEF-5 score increased from 17.1+5.2 to 20.8+3.9 at
6 months and to 21.8+3.4 at 12 months (P<0.001 in both
cases). No case of moderate or severe ED was observed at
the end of follow-up, where the majority of cases (64.1%)
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did not report ED (Table 2). Mean PSV also significantly
increased at the end of follow-up (28.5+6.1 at baseline vs.
31.0+7.1 at 12 months, P=0.03). However, no significant
differences were observed evaluating the severity of PSV
between the baseline and the end of follow-up (Table 2). In
addition, after 12 months, IIEF-5 score and PSV positively
correlated (r=0.732, P<0.001; Figure 7C) and all patients
without ED had normal PSV or, in a large proportion
(58.5%), PSV into grey zone (x’=34.55, P<0.001;
Figure 7D). 92% of patients with abnormal PSV continued
to have mild-to-moderate or mild ED.

Discussion

Surgeons proposed different shortening procedures for
the correction of congenital and acquired PC. Generally,
authors divide these procedures into two groups: plication
corporoplasty and Nesbit corporoplasty (28). Plication
corporoplasty, in contrast to Nesbit’s corporoplasty, avoids
the incision of tunica albuginea is a less invasive way
with less post-operative complications such as bleeding,
hematoma and erectile dysfunction (29). However,
disadvantages of this technique exist and include: a higher
percentage of relapses and recurrence, usually as a result
of the insufficient tensile strength of the plications (30,31),
palpable subcutaneous knots or granuloma formation
because of the use of nonabsorbable suture, which may
cause pain and discomfort during erection (30,32,33). In
Nesbit corporoplasty, the incision of tunica albuginea
ensures a permanent fusion of the tunical margins with
long-term better results in terms of recurrence (34).
However, the use of a tourniquet for a long time may be
harmful to the sensory nerves and the erectile tissue (28).
Currently, only a few studies demonstrated the damage of
penile nerves and erectile tissues caused by long use of the
tourniquet during tunical reconstruction with subsequent
hypoxia. Bozkurt and colleagues investigated the effect of
tourniquet application on rabbit corpus cavernosum penis.
The results of their study suggest that the application time
of up to 20 min is more appropriate instead of prolonged
usage avoiding the alteration of endothelium-dependent
muscarinic receptor-mediated relaxation responses (14).
It has been shown that prolonged penile tourniquet
application in rats may alter growth factors in penile tissue
and may reduce the success rate of repair (16).

In this study, we presented our experience with the
Nesbit modified corporoplasty presented from Rolle’s
group, in 2005, avoided the use of tourniquet during tunica
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Table 2 Logistic regression analysis for erectile disfunction evaluated by IIEF-5

2865

Model 1 Model 2
Variable
P Odds ratio 95% ClI P Odds ratio 95% ClI

Age 0.86 1.19 0.17-8.16

Congenital penile curvature 0.042¢ 0.11 0.01-0.92 0.030* 0.13 0.02-0.82
Angle of penile curvature 0.39 0.41 0.05-3.09

Presence of plaques 0.031* 6.45 1.19-34.99 0.019* 7.02 1.37-35.85
Difficulty in penetration 0.033* 8.04 1.18-54.59 0.011* 9.54 1.69-53.71

Model 2 is the final model evaluating only those variables that were statistically significant at the first analysis (model 1). A P value with *

represents a P statistically significant.
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A B
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10 < 20- 1’=24.54
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* = ’=34.55
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IIEF-5

Figure 7 Correlation between erectile disfunction assessed by IIEF-5 and peak systolic velocity (PSV) score pre- and post-operative. ITF-5
and PSV positively correlate both at baseline (A) and after a follow-up of 12 months (C). (B) At baseline, 72.7% and 27.3% of patients with
normal PSV had no- or mild-ED, respectively, compared to 20.6% and 41.2% of patients with PSV into grey zone and 5.3% and 21.1% of
those with abnormal PSV. Most cases with moderate or severe ED (57.1%) had abnormal PSV. (D) At follow-up after 12 months, all patients
with normal PSV did not reported ED. Moreover, a large proportion (58.5%) of cases without ED had a PSV into grey zone, while 2.4%
(vs. 6.3% preoperative) continue to have abnormal PSV. The majority of patients with abnormal PSV had mild ED (53,8%) or mild-to-
moderate ED (38.5%) vs. 26.8% and 2.9%, respectively, of those having PSV into grey zone. Statistical analyses were performed by Pearson

r correlation coefficient (A and C) and chi-square () test (B and D).
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Figure 8 Association between cause of penile curvature and presence of plaques with severity of erectile disfunction and peak systolic

velocity (PSV). (A) None of the patients with congenital penile curvature (CPC) had abnormal PSV compared to 35.8% of those with
Peyronie’s disease (PD). (B) Patients with CPC showed a normal or grey zone PSV (63.6% and 36.4%, respectively) vs. 7.5% and 56.6% of
those without. (C) 24.3% and 32.4% of patients with plaques vs. 14.8% and 7.4% of those without had mild-to-moderate or moderate-or-

severe ED. (D) Only one (3.7%) patients without plaque reported abnormal PSV vs. 48.9% of those without, whereas none of patients with

plaques presented normal PSV compared to 40.7% of those without plaques. Statistical analyses were performed by chi-square (x’) test.

albuginea reconstruction, with some minimal technical
differences (24). More specifically, in this study, the
authors strictly limited the indications of Nesbit modified
corporoplasty to patients with angle curvature between 30°
and 60° and considered patients with curvatures greater
than 60° as better candidates for penile lengthening
procedures (24). In contrast to this, we included in our
study patients with PC angle from 30° to 90°. Moreover,
differently to Rolle’s study, we included patients with CPC
and PD and not only those with PD. The only technical
difference between the technique used by from Rolle’s group
and our surgical procedure is that they applied a one 2-zero
polyglycolic U-shaped knot on each side of the Allis clamp,
whereas in our procedure we use a horizontal mattress
continuous suture using a 2-0 absorbable polyglactin 910
like a “hinge” to minimize the intraoperative bleeding.
The use of absorbable sutures minimizes, until deleting,
the incidence of bothersome palpable knots at 12 months
follow-up. Post-operative results were similar in terms of

© Translational Andrology and Urology. All rights reserved.

recurrent curvature but different for the post-operative
shortening (59.4% compare to 78% showed by Rolle
et al. (24). After a follow-up of 12 months, only two patients
(3.1%) reported a recurrence of curvature <15%, but it is
important to mention that these patients exhibited a severe
curvature before surgery. Post-operative penile shortening
is the most frequent complication of every plication and
Nesbit procedures. In our study, the mean length loss was
of 0.83+0.79 cm, in accordance to what was previously
reported (35). Different to a previous study (36), penile
shortening was not significantly associated to direction and
degree of curvature. In fact, we observed only a trend of
increased risk of penile shortening in those patients who
had an angle >60°. However, penile shortening did not
influence the erectile function after 1 year of follow-up.
The main outcome of the present study was the erectile
function evaluated by the IIEF-5. By using the modified
Nesbit procedure, we demonstrated that the mean IIEF-
5 score increased from 17.1+5.2 to 20.8+3.9 at 6 months
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Table 3 Evaluation of the ED severity through IIEF-5 and PSV at baseline and during the follow-up

Baseline 6 months postoperative 12 months postoperative
Variable
Value Value p* r* Value p* 1 P o

IIEF-5 17.1£5.2 20.8+3.9  <0.0001 - 21.8+3.4 <0.0001 - 0.02 -
Severity of ED <0.001 40.6 <0.001 41.2 <0.001 67.6

No ED 16 (25%) 32 (50%) 41 (64.1%)

Mild ED 21 (32.8%) 22 (34.4%) 17 26.6%)

Mild-to-moderate ED 13 (20.3%) 9 (14.1%) 6 (9.4%)

Moderate or severe ED 14 (21.9%) 1(1.6%) 0
PSV (cm/s) 28.5+6.1 NA - - 31.0£7.1 0.03 - - -
Severity of PSV NA - - 0.36 2.06 - -

Normal 11 (17.2%) 16 (25.0%)

Grey zone 34 (53.1%) 35 (54.7%)

Abnormal 19 (29.7%) 13 (20.3%)

Values are reported as mean + SD or number (%). Statistical analyses between baseline and 6 months postoperative (*), between baseline
and 12 months postoperative (**) and between 6 and 12 months postoperative (***) were performed by Mann-Whitney test or ANOVA with
multiple comparison and Chi-square (%) test for continuous or dichotomic variables, respectively. ED, erectile disfunction; NA, parameter

not available; PSV, peak systolic velocity; —, not applicable.

and to 21.8+3.4 at 12 months, showing a significant
improvement in erectile function. The outcome achieved
in our study was similar to those reported in other studies
using different techniques (37), but it was higher the those
reported by Rolle et al., which showed a mean value of
ITEF-5 of 17.83+4.17 at baseline vs. 19+4.63 at 6 months
follow-up. This discrepancy could be explained by the
different inclusion criteria and the different time of
follow-up between these two studies. On the other hand,
satisfaction rate in our patients was slightly lower compared
to the data described by Rolle (91.4% vs. 94%), probably
because we treated also curvatures >60°. Moreover, in some
studies erectile function raised up after surgery without
reaching statistical significance, probably for the use of
tourniquet during the technique and the prolonged time
of penile ischemia (34,35). Rolle and colleagues did not
consider the advantages of the penile clampless, probably
because there was no scientific demonstration of the penile
damage after a long period of ischemia at the time of the
study (14). Moreover, we also demonstrated that PSV
significantly increased at the end of follow-up (28.5+6.1
at baseline vs. 31.0+7.1 at 12 months) and significantly
correlated with the erectile function both at baseline and at
follow-up. Particularly, at the end of follow-up, all patients
with normal PSV did not showed ED, whereas 27.3% of

© Translational Andrology and Urology. All rights reserved.

these patients showed mild ED at the beginning of the
study. In this study, we were also able to demonstrate the
clinical parameters that were significantly associated with
the presence of ED pre-operatively. In fact, the included
patients were well characterized before undergoing
such surgical procedures. Considering all the evaluated
parameters, age >60 years old, the presence of a PD (vs.
CPC), a PC angle >60°, the presence of plaques and the
difficulty in penetration were significantly associated with
a higher risk of ED at univariate analyses. However, at
multivariate analysis, only PD, the presence of plaques
and the difficulty in penetration were confirmed to be
significantly independent factors of ED.

The goal of our study was to take advantages of the
Nesbit techniques, avoiding disadvantages of the plication.
The modified Nesbit procedure let us to: avoid bleeding
during opening of cavernous cavity; reduce erectile
tissue damage during incision and excision of the tunica
albuginea; use of absorbable suture in order to avoid
palpable subcutaneous knots or granuloma formation;
perform a tunical repair on penis in its flaccid state avoiding
the use of tourniquet during tunical reconstruction and
reduce recurrence rate of the plication technique. After
the operation most authors use antiandrogens to decrease
albugineal tension during erection in order to reduce
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the possibility of suture failed, suggesting also 2 months
of abstinence from sexual intercourse (38-40). In our
experience, we do not use antiandrogens and we suggest just
1 month of abstinence from sexual intercourse. Despite the
encouraging results of this study, there are some limitations
due to the retrospective nature of the study and the small
number of patients included in our study. However, we
demonstrated the advantages of the modified Nesbit
technique both in patients with CPC and PD, as well as in
patients with angle curvature >60°, which are usually more
difficult to treat. Moreover, we also showed clinical factors
that are independently associated with ED. This could have
clinical implications such as suggesting patients who could
benefit the most from such surgical procedures. Prospective
studies including a larger number of patients are needed to
confirm our results.

Conclusions

From the results obtained, considering the post-operative
erectile function and no recurrence of curvature, we were
able to validate the surgical technique of Rolle’s team in a
larger number of patients. We demonstrated that Nesbit
modified corporoplasty without tourniquet application
during reconstruction is a safe and effective surgical
procedure for all kind of shortening corporoplasty and we
suggest introducing it into surgical practice to reduce the
time of penile ischemia.
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