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Abstract
Robot-assisted radical prostatectomy (RARP) is performed in patients with prostate cancer. Unfortunately, 10–46% of patients 
may still suffer from limited erectile function (EF) after RARP. This study aimed to develop a prediction model based on the 
extent of fascia preservation (FP) and postoperative EF after RARP. A previously developed FP score quantizing the extent 
and regions of nerve-preservation was determined in a cohort of 1241 patients who underwent RARP. The predictive value 
of the FP score for post-prostatectomy EF (following the international index erectile function (IIEF) score, EF domain) was 
analyzed. To increase the predictive value of the scoring system, the FP regions were related to postoperative EF, nerve 
distribution and co-morbidity factors. Finally, a prediction model for EF was developed based on the studied cohort. When 
corrected for the preoperative IIEF-EF, the FP score was shown to be a significant denominator for IIEF (p = 2.5 × 10− 15) 
with an R2 of 35%. Variable selection performed using the Akaike information criterion led to a final prediction model for 
postoperative IIEF after nerve-preservation based on the FP score. Furthermore, patient’s age, preoperative IIEF score, 
CCIS and use of clips for nerve sparing were significantly associated with postoperative IIEF-EF. More anterior fascia 
preservation was correlated with better EF outcome and age was a strong independent predictor of EF outcome. In older 
men, the relative benefit of more extensive fascia preservation was at least similar to younger men, despite a lower baseline 
IIEF-EF score. Quantitative nerve-sparing FP scoring could be related to the postoperative IIEF-EF and integrated into a 
multivariate prediction model, which includes with age, use of surgical clips, the Charlson Comorbidity Index Score (CCIS), 
and preoperative IIEF-EF. When further validated the prediction model could provide patients and care-givers a qualitative 
estimation of EF outcome after RARP.
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Introduction

Robot-assisted radical prostatectomy (RARP) is frequently 
performed in patients with clinically localized prostate 
cancer. While the use of robotics is said to enhance the 
surgical accuracy, 10–46% of the men who have undergone 
RARP still suffer from limited erectile function (EF) [1]. 
EF is thought to be directly influenced by damage induced 
to the periprostatic nerves that surround the prostate on 
the dorsolateral side (neurovascular bundle (NVB)) [1–3].

After Walsh et al. [4] identified the importance of the 
NVB for erectile function preservation, several nerve-
preservation methods have been reported [1–3, 5]. While 
it is not yet completely clear which nerves are most impor-
tant for EF, the potential of extended nerve preservation 
is underlined by the fact that anatomical studies indicate 
that nerve structures extend into the entire circumference 
of the periprostatic fascia [3, 4, 6]. This realization has 
resulted—among others—in the development of the “veil 
of Aphrodite-approach”, using the so-called high anterior 

release to preserve as much periprostatic fascia as possible 
[7]. Other approaches are bi- or unilateral nerve sparing 
[8–10] or the intrafascial and interfascial nerve sparing 
technique [2, 11]. The latter was further refined into the 
inverse five-grade scale, as described by Patel et al. [12]. A 
common denominator for the intrafascial and interfascial 
approaches is the separation of different layers within the 
fascia that surrounds the prostate [11].

Currently, nerve sparing is guided by the tumor spread 
and the urologists ability to dissect around the delicate 
nerves. Unfortunately, intraoperative distinction between 
the fascia layers is technically not always feasible. To cir-
cumvent this limitation, the fascia preservation (FP) score 
was developed and initially evaluated in 107 patients [13]. 
The FP-score accounts for the full circular distribution of 
the periprostatic nerves via a 12-tier score (Fig. 1a). As 
the resulting ± 1 cm wide fascia segments can be easily 
assessed and documented intraoperatively, this scoring 
system can be applied based on tumor location and ext-
racapsular growth. This results in a quantitative score of 
preserved nerves that is in optimal balance with R0 tumor 

Fig. 1   Surgical sparing of FP regions (n = 473): a schematic overview 
of the different FP locations (left in blue and right in red). b Illustra-
tion of the overall percentile distribution of the FP segments spared 
during surgery of the total group (FP 0 patients included, n = 1241; 
yellow). The pattern of FP segments spared in patients have been pro-
vided for c patients that only received unilateral sparing on the left 

side (n = 208; blue), d unilateral sparing on the right side (n = 208; 
red), and e for patients that received bilateral sparing (n = 538; pur-
ple). f Matrix-based correlation between the spared FP segments 
measured through Phi coefficient. Herein green presents a moderate 
or high correlation, while weak or no correlation is represented by 
uncolored sections
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resections. With such a scoring system, the surgical pro-
cedure can be related with patient characteristics and post-
operative EF preservation, providing the basis for a much 
desired prediction model for the surgical outcome. Such a 
prediction model could facilitate preoperative assessment 
of the potential value of the complex and time-consuming 
nerve preservation approaches. Furthermore, it could aid 
the urologist in providing personalized patient counseling, 
managing expectations, and as such, help optimize the bal-
ance that should be struck between radical tumor excision 
and EF preservation.

In the present study, the predictive value of FP score for 
post-prostatectomy EF was validated in an independent 
cohort of 1241 patients. To increase the predictive value 
of the scoring system the different FP regions were related 
to postoperative IIEF-EF and nerve distribution, as well 
as additional co-morbidity factors such as the Charlson 
Comorbidity Index Score (CCIS), alcohol use, smok-
ing, use of clips, lymph node dissection (LND) and age. 
Finally, a prediction model for EF was developed based 
on the studied cohort.

Patients and methods

Patients and International index of erectile 
function: Erectile Function 5 (IIEF)

In this study, 1241 patients who underwent RARP were 
included. The International index of erectile function: 
Erectile Function 5 (IIEF) was evaluated both pre- and at 
12 months postoperatively (in a total of 473 patients that 
filled in the IIEF questionnaire). All interventions were 
performed at the Netherlands Cancer Institute-Antoni van 
Leeuwenhoek hospital. A more detailed description of the 
inclusion criteria and the evaluation of the IIEF score is 
provided in the supplemental information (SI) section.

Surgical procedure

Transperitoneal RARP procedures were performed as 
previously described by Menon et al. [14]. Fascia preser-
vation was performed in an antegrade fashion, following 
bladder neck transection. The FP score was rated intraop-
eratively by assessing fascia preservation at twelve posi-
tions circumferentially (Fig. 1a) using laparoscopic inspec-
tion of both the preserved fascia and the prostate surgical 
specimen as previously described [13]. In a reproducibil-
ity analysis, three observers agreed on the score in 19 of 
20 cases where in 1 one case a 1 point difference among 
observers was reported.

Statistical analysis

Patient, tumor and surgical characteristics of the study popu-
lation are presented descriptively in the SI (Table SI1). FP 
score-based patterns of the nerve sparing procedure were 
explored using the Phi coefficient, which is the equivalence 
of the Pearson correlation coefficient for binary data. A mul-
tivariable linear regression model was fitted to all locations 
and the importance of each of them was measured by the 
contribution to the R2, as described by Lindemann et al. [15].

To predict the postoperative IIEF score (range between 
0 and 30) a logit-transformed postoperative IIEF [logit 
(IIEF) = log (IIEF/30/(1 – IIEF/30))] was used as the 
dependent variable in the regression models. The obtained 
logit transformed postoperative IIEFs were transformed 
back, realizing an interpretable value of the predicted IIEF. 
For exploratory purposes, univariable linear regression mod-
els were fitted for the individual predictors. The linearity 
assumption between the logit-transformed IIEF and continu-
ous predictors was explored and, if necessary, the quadratic 
terms were entered. In the final multivariable model, all 
predictors were entered, irrespective of their significance in 
the univariable models. Additionally, three interaction terms 
were added: IIEFpreoperative × FP score, IIEFpreoperative × age 
and FP score × age. Variable selection was performed using 
the Akaike information criterion (AIC). Goodness of fit was 
evaluated using R2 and the accuracy was evaluated visually 
by plotting smoothed relationship between observed and 
predicted scores.

Results

Nerve sparing surgery

The regions and frequencies wherein fascia was spared 
within the specific FP regions for the total group of 1241 
patients are presented in Fig. 1. The median FP score was 
4 (interquartile range IQR 0–6), and 17% of patients who 
underwent a RARP presented a FP ≤ 6. In approximately a 
quarter of the patients (27%), fascia sparing was not applied 
(FP 0). In a mere 1% of the patients, the total fascia was 
preserved during prostatectomy (FP 12). Intraoperatively, 
adjacent FP regions were often spared in combination, e.g. 
quadrants of the prostate circumference (Fig. 1f). In the 
sub-population of patients that filled in the questionnaires 
postoperatively (n = 473; 38% of the total number of patients 
included) a highly similar trend was observed (Figure SI3A).

To obtain insight into the nerve distribution in the com-
plete fascia, mid prostate stained sections of ten patients that 
did not receive nerve sparing surgery were analyzed (FP 0; 
Figure SI 1: the results were in line with previous literature, 
see SI for methods and results).
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Correlation of postoperative IIEF and FP score

The non-parametric correlation coefficient between the 
IIEF-EF score at 12 months after RARP (postoperative 
IIEF-EF; Fig. 2; Table SI2) and the total FP score was 0.5 
(Fig. 3b). When corrected for the preoperative IIEF, the 
FP score was shown to be significant denominator for IIEF 
(p = 2.5 × 10−15; Fig. 3b) with an R2 of 35% (19.9% of var-
iance explained by baseline IIEF and 15.60% of variance 
explained by FP). A linear regression model that included 
preoperative IIEF and 12 binary variables representing 
sparing of a particular location resulted in an R2 of 38% 

(adjusted R2 of 36%). Baseline IIEF contributed to 16% of 
variance, while the remaining 22% could be contributed to 
FP regions, with the highest contribution of L3, L5, L6, R3 
and R4 (2.3, 3.5, 3.0, 2.6 and 2.2%, respectively).

No specific FP region could be identified as being most 
relevant for postoperative IIEF-EF outcome (Fig. 3c), but 
there seemed to be a positive influence of bilateral sparing 
(Figure SI3). Comparison between bilateral and unilateral 
sparing revealed a mean drop in IIEF of 8.8 and 11.5, 
respectively (Mann–Whitney U test p = 0.006). For a more 
detailed description of exact uni- or bi-lateral FP score 
numbers and their influence on the IIEF, see the SI.

Fig. 2   Pre- and postoperative frequency histograms of IIEF and change in IIEF after 12 months (n = 473): a preoperative IIEF scores; b postop-
erative IIEF-EF at 12 months; c postoperative changes in IIEF-EF

Fig. 3   Average IIEF-EF score at 12 months in relation to FP: a fre-
quency of nerve sparing based on laterality, b the trend between the 
total FP score and IIEF at 12 months (blue line). c The importance 

of individual FP segments (%) in relation to the postoperative IIEF as 
presented in (orange)
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Prediction model

Age, CCIS, smoking, alcohol intake, preoperative IIEF-EF 
score, FP score, use of clips and lymph node dissection were 
considered potentially predictive for the postoperative IIEF-
EF (Table 1). Univariable linear regression showed that all 
covariates, apart from alcohol intake and smoking, were 
significantly associated with postoperative IIEF-EF. The 
relationship between logit(IIEF) and preoperative IIEF was 
nonlinear, hence the added quadratic effect for this predictor. 
Variable selection done using the AIC led to the following 
prediction model:

Hereafter, the predicted postoperative IIEF can be calcu-
lated as 30 × exp(ŷ)/(1 + exp(ŷ)).

The R2 for this model was 43% (adjusted R2 = 42%). 
Correlation between fitted and observed IIEF was 0.66. The 
accuracy of predictions is displayed in Fig. 4f.

The interaction between preoperative IIEF and FP score 
is depicted in Fig. 4a–c. The benefit of higher FP on the 
postoperative IIEF was shown to be larger with increasing 
baseline IIEF. The negative value of the coefficient for age 
illustrates the fact that with increasing age a decrease in the 
IIEFpostoperative was seen. The use of clips improved the post-
operative IIEF outcome (Fig. 4e). Due to the separation of 
the pedicles wherein the NVB is located, the use of clips is 
directly related to nerve-sparing without diathermia, which 
is accompanied by a ≈ 3 point increase in postoperative IIEF.

ŷ = logit(IIEF) = 1.95 − 0.0168 × IIEFpreoperative + 0.0017

× IIEF2

preoperative
− 0.0671 × age + 0.0021 × FP

+ 0.3651 × clips(= yes) + 0.0078 × IIEFpreoperative × FP.

After variable selection, the dissection explained 38% 
variation of the IIEF (adjusted R2 = 37%), with a 5% decrease 
in the goodness of fit in R2 decreases when the FP informa-
tion was omitted (Fig. 4f).

Discussion

In the multivariable analysis, the FP score obtained during 
RARP was shown to be an important variable for the predic-
tion of EF recovery together with patient’s age, preopera-
tive IIEF score, CCSI and use of clips for nerve sparing. 
The successful generation of a prediction model provides an 
important first step towards empowering the urologist to, in 
the future, realize a more personalized (precision) manage-
ment of the EF in relation to radical surgery.

The literature indicates that bilateral nerve sparing, irre-
spective to the quantity of nerves spared, is more favorable 
compared to unilateral sparing [9, 16]. In our cohort, bilat-
eral sparing also yielded superior outcomes, irrespective 
of the amount of fascia spared. Based on the FP score, we 
were able to further assess the contribution of the different 
preserved FP segments. Underlined by previous studies, our 
immunohistochemical findings (Figure SI1 and SI2) indicate 
that nerves related to EF were located mainly in the NVB 
dorsolateral to the prostate [17]. In line with these results, 
segment number R4 and L4 both displayed the strongest cor-
relation with postoperative EF. A possible explanation for 
this effect might be found in the high nerve density per mm2 
in these FP regions and the fact that these FP segments were 
among those most frequently conjointly preserved (FP 4–6). 
Nevertheless, sparing of the more anteriorly located fascia 
and nerves (FP segments R1–R2 and L1–L2; see Figure SI1) 
did contribute to a further improvement of postoperative EF 

Table 1   List of predictors 
of transformed IIEF after 
prostatectomy

Table shows the patient characteristics and intraoperative technique variables that were forced into the 
selection for the prediction model

Predictors Frequency or 
median (IQR)

Missing Beta (on logit scale) p value

Age 63 (59–67) 0 (0%) − 0.1249 < 0.001
Preoperative IIEF 21 (8–29) 0 (0%) Non-linear < 0.001
Charlson Comorbidity Index 

Score (without age) 0 vs. 1+
– − 0.4818 0.02626

Smoker 57 (13%) 7 (1%) − 0.2819 0.28192
Alcohol use 6 (1%)
 < 8 units alcohol per week 139 (29%) – 0.3076 0.16248
 8–14 units alcohol per week 122 (26%) – 0.308 0.24028
 > 14 units alcohol per week 121 (26%) – 0.3636 0.1670

Intraoperative variables
 FP score 4 (0–6) 0 (0%) 0.2876 < 0.001
 Use of clips 80 (17%) 3 (1%) 1.0683 < 0.001
 Lymph node dissection 246 (52%) 0 (0%) 0.6449 0.00014
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with an estimated benefit of 5–10% (Fig. 4c). As supported 
in our immunohistochemical nerve analysis (SI1), these 
observations are in line with the presence of nerve structures 
in these areas. This finding also supports earlier reports that 
indicate that nerves are present in the entire circumference 
of the prostate [5–7, 18–20].

It is generally assumed that EF recovery after surgery is 
age dependent, hereby accounting for the negative impact of 
older age on EF outcome. Similar to our observations Man-
del et al. [21] found a strong negative correlation between 
age and EF outcome after surgery [22]. A higher FP score 
was associated with improved EF outcome at all ages and the 
slope of postoperative IIEF score as a function of preopera-
tive IIEF score was similar for all ages. This supports the 
argument that nerve preservation in older men could also 
be attempted and that although they often have diminished 
preoperative EF, fascia preservation at older age may still 
result in a relative improvement of outcome similar to that 
for younger men.

Kang et al. described an EF prediction model based on 
the intraoperative technique used, laterality (bilateral vs. 
unilateral), nerve sparing grading (NS 1–10), and age [23]. 
We found that besides a patient’ age, the FP score and use 
of clips instead of bipolar diathermia for prostate pedicle 
control were significant predictive factors in the nomogram. 
Kang et al. based their study on a EF cut-off value, a fea-
ture that is complicated given the variety of cut-off values 
reported in the literature [1, 9, 10, 13, 21, 23, 24]. We rea-
soned that a continuous score provides insight into the rela-
tive function loss, and therefore, better reflects the surgical 
impact in clinical practice where most men are able to assess 
their erectile function in a more continuous scale than as a 
dichotomous condition [23].

A limitation of the current study is its retrospective 
design. Ideally this nomogram, or a derivative, will in the 
future be used for virtual EF prediction and as such guide the 
surgical approach. To prove that the nomogram can help to 
improve EF outcome, further study is needed. For the time 
being, however, the nomogram can still be helpful during 

Fig. 4   Outcome in the current cohort as predicted by our prediction 
model. a–c The influence of age (50, 60, and 70 years) in relation to 
FP score (FP = 3, 6, or 9). d Comparison of the slopes of FP 9 curves 
for the age groups 50, 60, 70, and 75 years. e Illustration of the influ-

ence of clip use. f The relationship between actual and predicted IIEF 
based on the prediction score based on the prediction model was 
compared to use of no model for prediction (green line) and to the 
perfect prediction
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counseling. Moreover, in a postoperative setting there is less 
concern with the effects of data sampling: all data including 
the intraoperative FP score were prospectively obtained and 
documented in a standardized, ethically approved database. 
Hence, retrospective chart analysis with the associated limi-
tations was not required. A second limitation of this study 
is the use of the IIEF-EF score as outcome measure for EF, 
rather than an erection hardness test or other more physical 
assessments of EF [25]. Although earlier studies do sup-
port the use of questionnaires in EF assessment, it should be 
noted that originally the IIEF questionnaire was not designed 
for postoperative EF assessment. Still we feel that predicting 
postoperative IIEF-EF score and compare it to preopera-
tive IIEF-EF may provide patients with a more quantitative 
estimation of postoperative outcome, in particular since no 
cutoff definition for IIEF-EF domain score has been gener-
ally accepted.

When further validated the prediction model could pro-
vide patients and care-givers a qualitative estimation of EF 
outcome after RARP. Future studies should be initiated to 
validate the nomogram. As such, prospectively generated 
feedback can be provided to further improve its accuracy, 
e.g. by including imaging variables such as fascia thick-
ness or nerve density as assessed on preoperative MRI [26]. 
Additionally, in the near future intraoperative fluorescence 
imaging of nerves may help improve the accuracy of nerve 
preservation [27, 28].

Conclusions

In this study, a quantitative nerve-sparing scoring technique 
during RARP was validated and integrated into a multivari-
ate prediction model. The FP score obtained during RARP 
was shown to be an important variable for the prediction of 
EF recovery together with patient’s age, preoperative IIEF 
score, CCIS and use of clips for nerve sparing as compared 
to management of the prostate pedicle with bipolar coagula-
tion. More anterior fascia preservation was correlated with 
better EF outcome and age was a strong independent pre-
dictor of EF outcome. In older men the relative benefit of 
more extensive fascia preservation was at least similar to 
younger men, despite a lower baseline IIEF-EF score. When 
further validated the prediction model could provide patients 
and care-givers a qualitative estimation of EF outcome after 
RARP.

Acknowledgements  We gratefully acknowledge the entire surgical 
staff of the NKI-AvL and the Departments of Pathology at the AvL 
and LUMC (in particular the CF-MPB and Prof dr MC. DeRuiter).

Funding  This research was financially supported by a Netherlands 
Organization for Scientific Research STW-VIDI Grant (Grant No. STW 

BGT11272) and a European Research Council under the European 
Union’s Seventh Framework Program (FP7/2007–2013) Grant (Grant 
No. 2012-306890).

Compliance with ethical standards 

Conflict of interest  All authors declare that they have no conflict of 
interest.

References

	 1.	 Ficarra V, Novara G, Ahlering TE, Costello A, Eastham JA, Grae-
fen M et al (2012) Systematic review and meta-analysis of studies 
reporting potency rates after robot-assisted radical prostatectomy. 
Eur Urol 62(3):418–430

	 2.	 Tewari AK, Srivastava A, Huang MW, Robinson BD, Shevchuk 
MM, Durand M et al (2011) Anatomical grades of nerve sparing: a 
risk-stratified approach to neural-hammock sparing during robot-
assisted radical prostatectomy (RARP). BJU Int 108:984–992

	 3.	 Tewari A, Srivastava A, Sooriakumaran P, Grover S, Dorsey P, 
Leung R (2012) Technique of traction-free nerve-sparing robotic 
prostatectomy: delicate tissue handling by real-time penile oxygen 
monitoring. Int J Impot Res 24(1):11–19

	 4.	 Walsh PC, Donker PJ (1982) Impotence following radical 
prostatectomy: insight into etiology and prevention. J Urol 
128(3):492–497

	 5.	 Costello AJ, Brooks M, Cole OJ (2004) Anatomical studies 
of the neurovascular bundle and cavernosal nerves. BJU Int 
94(7):1071–1076

	 6.	 Kang SG, Schatloff O, Haidar AM, Samavedi S, Palmer KJ, Cheon 
J et al (2015) Does surgeon subjective nerve sparing score predict 
recovery time of erectile function following robot-assisted radical 
prostatectomy? J Sex Med 12(6):1490–1496

	 7.	 Savera AT, Kaul S, Badani K, Stark AT, Shah NL, Menon M 
(2006) Robotic radical prostatectomy with the “Veil of Aphrodite” 
technique: histologic evidence of enhanced nerve sparing. Eur 
Urol 49(6):1065–1074

	 8.	 Nielsen ME, Schaeffer EM, Marschke P, Walsh PC (2008) High 
anterior release of the levator fascia improves sexual func-
tion following open radical retropubic prostatectomy. J Urol 
180(6):2557–2564

	 9.	 Rossi MS, Moschini M, Bianchi M, Gandaglia G, Fossati N, 
Dell’Oglio P et al (2016) erectile function recovery after nerve-
sparing radical prostatectomy for prostate cancer: is Back to 
baseline status enough for patient satisfaction? J Sex Med 
13(4):669–678

	10.	 Gallina A, Ferrari M, Suardi N, Capitanio U, Abdollah F, Tutolo 
M et al (2012) Erectile function outcome after bilateral nerve spar-
ing radical prostatectomy: which patients may be left untreated? J 
Sex Med 9(3):903–908

	11.	 Cornu J-N, Phé V, Fournier G, Delmas V, Sèbe P (2010) Fas-
cia surrounding the prostate: clinical and anatomical basis of 
the nerve-sparing radical prostatectomy. Surg Radiol Anat 
32(7):663–667

	12.	 Patel VR, Schatloff O, Chauhan S, Sivaraman A, Valero R, Coelho 
RF et al (2012) The role of the prostatic vasculature as a landmark 
for nerve sparing during robot-assisted radical prostatectomy. Eur 
Urol 61(3):571–576

	13.	 van der Poel HG, de Blok W (2009) Role of extent of fascia pres-
ervation and erectile function after robot-assisted laparoscopic 
prostatectomy. Urology [Internet]. Cited 2014 Dec 30;73(4):816–
21. http://www.ncbi.nlm.nih.gov/pubme​d/19195​692

http://www.ncbi.nlm.nih.gov/pubmed/19195692


462	 Journal of Robotic Surgery (2019) 13:455–462

1 3

	14.	 Menon M, Hemal AK, Team VIP (2004) Vattikuti Institute prosta-
tectomy: a technique of robotic radical prostatectomy: experience 
in more than 1000 cases. J Endourol 18(7):611–619

	15.	 Lindeman RH, Merenda PF, Gold RZ (1980) Introduction to 
bivariate and multivariate analysis. Scott, Foresman, 444 p

	16.	 Briganti A, Gallina A, Suardi N, Capitanio U, Tutolo M, Bianchi 
M et al (2010) Predicting erectile function recovery after bilateral 
nerve sparing radical prostatectomy: a proposal of a novel preop-
erative risk stratification. J Sex Med Elsevier 7(7):2521–2531

	17.	 Rassweiler J, Wagner AA, Moazin M, Gözen AS, Teber D, Frede 
T et al (2006) Anatomic nerve-sparing laparoscopic radical pros-
tatectomy: comparison of retrograde and antegrade techniques. 
Urology 68(3):587–591

	18.	 Stolzenburg J-U, Rabenalt R, Do M, Schwalenberg T, Winkler 
M, Dietel A et al (2008) Intrafascial nerve-sparing endoscopic 
extraperitoneal radical prostatectomy. Eur Urol 53(5):931–940

	19.	 Park YH, Jeong CW, Lee SE (2013) A comprehensive review of 
neuroanatomy of the prostate. Prostate Int 1(4):139–145

	20.	 Walz J, Burnett AL, Costello AJ, Eastham JA, Graefen M, Guil-
lonneau B et al (2010) A critical analysis of the current knowledge 
of surgical anatomy related to optimization of cancer control and 
preservation of continence and erection in candidates for radical 
prostatectomy. Eur Urol 57(2):179–192

	21.	 Mandel P, Graefen M, Michl U, Huland H, Tilki D (2015) The 
effect of age on functional outcomes after radical prostatectomy. 
Urol Oncol 33(5):203.e11–203.e18

	22.	 Han M, Trock BJ, Partin AW, Humphreys EB, Bivalacqua 
TJ, Guzzo TJ et al (2010) The impact of preoperative erectile 

dysfunction on survival after radical prostatectomy. BJU Int 
106(11):1612–1617

	23.	 Kang SG, Schatloff O, Haidar AM, Samavedi S, Palmer KJ, Cheon 
J et al (2015) Does surgeon subjective nerve sparing score predict 
recovery time of erectile function following robot-assisted radical 
prostatectomy? J Sex Med 6:1490–1496

	24.	 Novara G, Ficarra V, D’Elia C, Secco S, De Gobbi A, Cavalleri 
S et al (2010) Preoperative criteria to select patients for bilateral 
nerve-sparing robotic-assisted radical prostatectomy. J Sex Med 
7:839–845

	25.	 Miyake H, Miyazaki A, Yao A, Hinata N, Fujisawa M (2016) Sig-
nificance of erection hardness score as a diagnostic tool to assess 
erectile function recovery in Japanese men after robot-assisted 
radical prostatectomy. J Robot Surg 10(3):221–226

	26.	 Buckle T, KleinJan GH, Engelen T, van den Berg NS, DeRuiter 
MC, van der Heide U et al (2016) Diffusion-weighted-preparation 
(D-prep) MRI as a future extension of SPECT/CT based surgical 
planning for sentinel node procedures in the head and neck area? 
Oral Oncol 60:48–54

	27.	 Whitney M, Crisp JL, Nguyen LT, Friedman B, Gross L, Stein-
bach P et al (2011) Fluorescent peptides highlight peripheral 
nerves during surgery in mice. Nat Biotechnol 29(4):352–356

	28.	 KleinJan GH, Buckle T, van Willigen DM, van Oosterom 
MN, Spa SJ, Kloosterboer HE et al (2014) Fluorescent lectins 
for local in vivo visualization of peripheral nerves. Molecules 
19(7):9876–9892


	A prediction model relating the extent of intraoperative fascia preservation to erectile dysfunction after nerve-sparing robot-assisted radical prostatectomy
	Abstract
	Introduction
	Patients and methods
	Patients and International index of erectile function: Erectile Function 5 (IIEF)
	Surgical procedure
	Statistical analysis

	Results
	Nerve sparing surgery
	Correlation of postoperative IIEF and FP score
	Prediction model

	Discussion
	Conclusions
	Acknowledgements 
	References


