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Purpose: To identify the relevant factors, and create and validate a predictive scoring 
system for the duration of laparoscopic radical prostatectomy (LRP).
Patients and Methods: We retrospectively analyzed clinicopathological data from 436 
patients who underwent LRP between January 2014 and January 2019, of whom 304 cases 
were used as a model creation group and 132 were used as a validation group. Uni/multi-
variate linear regression analysis was performed to determine the predictors of the duration 
of the procedure and a novel scoring system was created using these predictors. External 
validation of the scoring system was performed. The Hosmer–Lemeshow test was used to 
determine the goodness-of-fit of the model and calibration plots were created for visual 
assessment.
Results: “Prolonged duration” was defined as a duration of the procedure that was longer 
than the mean (>150 min) duration. Multivariate analysis showed that body mass index 
(BMI), prostate volume, intravesicular protrusion of the prostate (IPP), the ratio of the cross- 
sectional areas of the prostate and the Retzius space (P/R), pelvic lymph node dissection, and 
neurovascular bundle (NVB) preservation were significant predictors of prolonged duration. 
A scoring system that included these six parameters was created and the area under the curve 
achieved during receiver operating characteristic analysis using this scoring system was 
0.874 (95% confidence interval [CI]: 0.836–0.913). The Hosmer–Lemeshow test showed 
that the scoring system was well calibrated (X2=5.339, P=0.376). The external validation 
showed that the model had high predictive accuracy (AUC=0.835, 95% CI: 0.764–0.906) and 
goodness-of-fit (X2=4.401, P=0.493).
Conclusion: The following factors were significantly associated with prolonged duration of 
laparoscopic radical prostatectomy: BMI, prostate volume, IPP, P/R, pelvic lymph node 
dissection, and NVB preservation. The novel scoring system created can be used to accu-
rately predict the duration of the procedure, assess the difficulty of surgery, and improve 
perioperative efficiency.
Keywords: prostate volume, intravesical protrusion of prostate, predictive factor, pelvic 
lymph node dissection, neurovascular bundle preservation, prostate cancer

Introduction
Radical prostatectomy (RP) is considered to be the gold standard treatment for 
localized prostate cancer.1,2 Laparoscopic radical prostatectomy (LRP) is the most 
popular minimally invasive surgical technique for the treatment of localized pros-
tate cancer in China.3 Against a background of limited medical resources and 
increasing medical demand, improvements in operating room efficiency can shorten 
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hospitalization time and increase the turnover of patients, 
which has both social and economic benefits.4 Accurate 
prediction of the duration of surgery can improve the 
efficient use of surgical resources, reduce waste and 
costs, and permit more efficient scheduling of surgery. 
Knowledge of the predictors of the duration of LRP is 
essential to achieve this cost reduction, and improve 
patient care and perioperative efficiency.5 Although some-
times the surgical procedures may be prolonged, preopera-
tive knowledge of this is helpful to arrange operating room 
schedules and allocate staff, to limit the higher cost asso-
ciated. However, if a procedure takes longer than 
expected, this not only results in extra overtime payments 
and increases the cost of the procedure itself, but also 
affects the performance of the medical staff.6 Several pre-
vious studies have shown that the frequent necessity for 
overtime is one of the main reasons for medical staff to 
resign.7 Therefore, prediction of the duration of procedures 
is a cost-effective consideration for medical staff, patients, 
hospitals, and society in general.

Previous research has shown that obesity and prostate 
size are independent predictors of prolonged surgical time 
with respect to traditional open RP, LRP, and robot- 
assisted laparoscopic prostatectomy (RALP).8–13 In addi-
tion, several studies have shown that factors such as 
a lymph node dissection procedure and previous abdom-
inal surgery are associated with prolonged LRP and 
RALP.14 However, there are many factors that can affect 
LRP, and these previous studies simply describe predictors 
of prolonged LRP, without providing a more precise esti-
mation of the duration of the procedure in each instance. 
In the present study, we have retrospectively analyzed the 
perioperative data of patients who underwent LRP and 
quantified the anatomical characteristics of the prostate 
and surrounding organs to identify predictors of the dura-
tion of LRP. Using this information, we created a scoring 
system for the prediction of the duration of LRP.

Patients and Methods
Patients
This study was approved by the Ethics Committee of the 
First Affiliated Hospital of Fujian Medical University (No. 
2,015,084). All patients provided written informed con-
sent. We retrospectively analyzed data from 482 patients 
who underwent LRP at our center between January 2014 
and January 2019. Three hundred and thirty-one LRPs 
were performed by the same senior physician, who had 

previously performed more than 300 similar procedures 
(Qing-Shui Zheng). The remaining 151 LRPs were per-
formed by another senior physician who had performed 
more than 200 similar procedures (Yong Wei). The inclu-
sion criteria were as follows: a diagnosis made on the basis 
of pathological findings following prostatic biopsy, the 
absence of distant metastasis, and successful completion 
of the procedure, without any intraoperative complica-
tions. The exclusion criteria were as follows: previous 
history of prostatic surgery, treatment with endocrine ther-
apy or radiotherapy, conversion to laparotomy, and incom-
plete clinical data. Patients with a history of transurethral 
resection of the prostate (n=6), intraoperative bladder 
stone removal (n=2), neoadjuvant endocrine therapy 
(n=9), intraoperative conversion to laparotomy (n=1), and 
incomplete follow-up data (n=28) were excluded from the 
analysis. In total, 304 procedures that were performed by 
Qing-Shui Zheng were used as the model creation group 
and 132 procedures that were performed by Yong Wei 
were used as the validation group. The characteristics of 
the patients in each group are summarized in Table 1.

Definitions of the Variables
All of the participants underwent preoperative magnetic 
resonance imaging (MRI). The cross-sectional area of the 
Retzius space was defined as the area surrounded by the 
pubic bone, levator ani, and rectum (Figure 1A).15 We also 
measured the cross-sectional area of the prostate on an 
MRI image and calculated the ratio of the cross-sectional 
areas of the prostate and the Retzius space (P/R: prostate/ 
Retzius space), which reflects the amount of space sur-
rounding the prostate (Figure 1A). The amount of intrave-
sicular protrusion of the prostate (IPP) was defined as the 
distance from the deepest part of the prostatic protrusion 
into the bladder to the level of the bladder neck on the 
sagittal plane of the MRI image (Figure 1B). We also 
measured various indicators that may reflect the width or 
depth of the pelvic cavity: the narrowest distance between 
the tips of the ischial spines (ISD), the widest distance 
between the ischial tuberosities (ITD) at the pelvic outlet, 
the anteroposterior diameter of the pelvis at the mid-plane 
(MAD), and the anteroposterior diameter of the pelvic 
outlet (OAD). To evaluate the pelvic depth observed by 
the surgeons during LRP as objectively as possible, we 
also measured the depth of the prostatic apex (PAD), 
which was defined as the vertical distance from the closest 
edge of the pubic symphysis to the distal edge of the 
prostatic tip on the sagittal plane of the MRI image. 
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Using these parameters, we defined a new pelvic size 
parameter: ISD/PAD, which reflects the overall size of 
the pelvic cavity at the level of the prostate (Figure 2).

Statistical Analysis
Statistical analysis was performed using SPSS 19.0 soft-
ware (IBM, Inc., Armonk, NY, USA). Univariate and 
multivariate linear regression analysis were performed to 
determine the predictors of the duration of LRP in the 
model creation group. The scoring system was created 
using these predictors. The predictive accuracy of the 
scoring system was determined using receiver operating 
characteristic (ROC) curves. The Hosmer–Lemeshow test 
was used to test the goodness-of-fit of each model and 
calibration plots were created for visual assessment. P < 
0.05 was considered to represent statistical significance.

Results
The characteristics of patients in the model creation and 
validation groups are presented in Table 1. Univariate 
linear regression analysis showed that BMI, prostate 
volume, IPP, P/R, pelvic lymph node dissection, neurovas-
cular bundle (NVB) preservation, and a transperitoneal 
approach were significant predictors of prolonged surgery 
(Table 2). Multivariate linear regression analysis showed 
that BMI, prostate volume, IPP, P/R, pelvic lymph node 
dissection, and NVB preservation were significant predic-
tors of prolonged surgery (Table 3).

We devised a scoring system using a combination of 
the above six prognostic parameters, which had a total 
score of 6 (Table 4). Patients were classified into three 
groups as follows: a low-score group (0–2), an intermedi-
ate score group (3–4), and a high score group (5–6). ROC 

Table 1 Characteristics of the Model Creation and Validation 
Groups

Variables Mean or Median ± SD or n (%)

Model Building 
Group

Validation 
Group

Age (year) 66.78±6.53 67.30±7.06

Prostate volume (mL) 44.32±18.34 45.63±18.61

tPSA (ng/mL) 16.01±11.81 14.72±10.56
BMI (Kg/m2) 24.12±2.90 23.88±3.01

P/R 0.68±0.10 0.67±0.10

IPP (mm) 8.52±4.27 8.15±4.53
ISD (cm) 9.63±0.78 9.60±0.85

ITD (cm) 11.55±0.91 11.52±0.95

MAD (cm) 10.00±1.61 9.96±1.44
OAD (cm) 8.14±1.28 8.07±1.41

PAD (cm) 3.06±0.48 3.03±0.59

ISD/PAD 3.22±0.57 3.30±0.77

cT Stage

T1c 125 (41.11) 52 (39.39)
T2a 42 (13.82) 18 (13.64)

T2b 37 (12.17) 15 (11.36)

T2c 78 (25.66) 35 (26.52)
≥T3a 22 (7.24) 12 (9.09)

ISUP Groupe
Groupe 1 103 (27.30) 32 (24.24)

Groupe 2 70 (24.01) 28 (21.21)
Groupe 3 66 (22.70) 29 (21.97)

Groupe 4 36 (13.16) 20 (15.15)

Groupe 5 29 (12.83) 23 (17.42)

Hypertension

Yes 133 (43.75) 57 (43.18)
No 171 (56.25) 75 (56.82)

Diabetes
Yes 72 (23.68) 27 (20.45)

No 232 (76.32) 105 (79.55)

Pelvic lymph node 

dissection

Yes 210 (69.08) 94 (71.21)
No 94 (30.92) 38 (28.79)

NVB preservation
Yes 214 (70.39) 86 (65.15)

No 90 (29.61) 46 (34.85)

Surgical approach

transperitoneal 77 (25.33) 26 (19.70)

extraperitoneal 227 (74.67) 106 (80.30)

Previous abdominal 

surgery
Yes 45 (14.80) 17 (12.88)

(Continued)

Table 1 (Continued). 

Variables Mean or Median ± SD or n (%)

Model Building 
Group

Validation 
Group

No 259 (85.20) 115 (87.12)

Operative time (min) 150.53±45.52 163.27±49.33

Abbreviations: BMI, body mass index; IPP, intravesicular protrusion of the pros-
tate; ISD, narrowest distance between the tips of the ischial spines; ISUP, 
International Society of Urological Pathology; ITD, widest distance between the 
ischial tuberosities; MAD, anteroposterior diameter of the pelvis at the mid-plane; 
NVB, neurovascular bundle; OAD, anteroposterior diameter of the pelvic outlet; 
PAD, depth of the prostatic apex; P/R: ratio of the cross-sectional areas of the 
prostate and the Retzius space; tPSA, total prostate-specific antigen.
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curve analysis generated an area under the curve (AUC) 
for this scoring system (AUC=0.874, 95% confidence 
interval [CI]: 0.836–0.913) that was much higher than 
those for BMI (AUC=0.813, 95% CI: 0.764–0.863), pros-
tate volume (AUC=0.823, 95% CI: 0.774–0.871), IPP 
(AUC=0.792, 95% CI: 0.740–0.844), P/R (AUC=0.782, 
95% CI: 0.730–0.834), pelvic lymph node dissection 
(AUC=0.567, 95% CI: 0.50–0.631), or NVB preservation 

(AUC=0.615, 95% CI: 0.552–0.678) alone (Table 5 and 
Figure 3A). The Hosmer–Lemeshow goodness-of-fit test 
showed that the scoring system was well-calibrated 
(X2=5.339, P=0.376). The observed expected plot is 
shown as Figure 3B.

External validation of the scoring system was per-
formed using the independent dataset from the validation 
group. When the scoring system model was applied to the 

Figure 1 (A) The cross-sectional area of the Retzius space was defined as the area surrounded by the pubic bone, levator ani, and rectum on an MRI image, as shown by the 
red line. The cross-sectional area of the prostate is shown by the blue line. (B) The sagittal section of prostate on an MRI image. (a) IPP: the distance from the deepest part 
of prostatic protrusion into the bladder to the level of the bladder neck on the sagittal plane of the MRI image. The red double arrow refers to IPP.

Figure 2 (A, B)The cross section and (C) sagittal  section of prostate on an MRI image. (a) ISD: the narrowest distance between the tips of the ischial spines; (b) ITD: the 
widest distance between the ischial tuberosities at the pelvic outlet; (c) PAD: the vertical distance from the closest edge of the pubic symphysis to the distal edge of the 
prostatic tip on the sagittal plane of the MRI image; (d) MAD: the anteroposterior diameter of the pelvis at the mid-plane; and (e) OAD: the anteroposterior diameter of the 
pelvic outlet (distances indicated with red arrows).

Chen et al                                                                                                                                                            Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                             

Cancer Management and Research 2020:12 8008

http://www.dovepress.com
http://www.dovepress.com


validation cohort, we observed a high level of predictive 
accuracy (AUC=0.835, 95% CI: 0.764–0.906, Figure 4A). 
The Hosmer–Lemeshow goodness-of-fit test showed that 
the scoring system was also well calibrated for this group 
(X2=4.401, P=0.493), and the observed expected plot is 
shown as Figure 4B.

Discussion
In China, the prevalence of prostate cancer has shown 
a rapid upward trend in recent years. Indeed, in some 
developed cities, it even exceeds that of bladder cancer, 
making it the most common malignant genitourinary 
tumor in men.16 Schuessler et al17 first officially reported 
the use of LRP in 1997, but as the technology has matured 
and the popularity of laparoscopic equipment has risen, it 
has become the standard procedure for the treatment of 
localized prostate cancer. Although RALP has been widely 
used in Europe and the United States, LRP remains the 
standard treatment for localized prostate cancer in China.

Huang et al18 found that prolonged radical prostatect-
omy results in prolonged hospitalization, which causes 
a significant increase in hospital costs, and more impor-
tantly, increases the risk of postoperative complications. 
Although previous studies have identified predictors of 
prolonged radical prostatectomy, none attempted to accu-
rately predict the duration of the procedure.15,19,20 There 
are many factors that influence LRP, which can be divided 
into the following three categories: (1) Objective clinical 
characteristics, such as age, the underlying disease, the 
pathological characteristics, and local anatomy; (2) 
Surgical method, such as the surgical approach, the 
lymph node dissection procedure, and whether NVBs are 
preserved; and (3) The proficiency of the surgeon with 
respect to the procedure. In order to achieve a more pre-
cise estimate of the duration of the procedure, we retro-
spectively analyzed the perioperative data associated with 
the participants to identify predictors of the duration 
of LRP.

Our data show that BMI positively correlates with the 
duration of LRP, which is consistent with previous reports. 

Table 2 Univariate Linear Regression Analysis of the Factors 
Potentially Affecting the Total Duration of Surgery

Variables t p

Age −0.074 0.941

BMI 13.505 <0.001

Hypertension −0.081 0.935
Diabetes −0.455 0.649

tPSA −4.65 0.642

Prostate volume 17.817 <0.001
cT Stage 0.764 0.431

Previous abdominal surgery 0.423 0.673
ISUP Groupe −1.200 0.231

Surgical approach 

(transperitoneal vs extraperitoneal)

2.361 0.019

Pelvic lymph node dissection 3.390 0.001

NVB preservation 4.828 <0.001

IPP 14.590 <0.001
P/R 9.853 <0.001

ISD 0.619 0.536

ITD 1.699 0.090
MAD −0.445 0.657

OAD −1.726 0.085

PAD 0.432 0.666
ISD/PAD −0.455 0.649

Abbreviations: BMI, body mass index; IPP, intravesicular protrusion of the pros-
tate; ISD, narrowest distance between the tips of the ischial spines; ISUP, 
International Society of Urological Pathology; ITD, widest distance between the 
ischial tuberosities; MAD, anteroposterior diameter of the pelvis at the mid-plane; 
NVB, neurovascular bundle; OAD, anteroposterior diameter of the pelvic outlet; 
PAD, depth of the prostatic apex; P/R: ratio of the cross-sectional areas of the 
prostate and the Retzius space; tPSA, total prostate-specific antigen.

Table 3 Multivariate Linear Regression Analysis of Factors Potentially Affecting the Total Duration of Surgery

Variables Unstandardized Coefficients Standardized Coefficients t P

β Std. Error Beta

(Constant) −35.084 16.553 −2.120 0.035

BMI 2.727 0.712 0.174 3.830 <0.001

Prostate volume 1.012 0.112 0.408 9.000 <0.001
Surgical approach (transperitoneal vs extraperitoneal) 4.291 3.791 0.041 1.132 0.259

Pelvic lymph node dissection 7.961 3.650 0.081 2.181 0.030
NVB preservation 9.887 3.586 0.099 2.757 0.006

IPP 21.220 5.013 0.199 4.233 <0.001

P/R 63.728 18.827 0.133 3.385 0.001

Abbreviations: BMI, body mass index; IPP, intravesicular protrusion of the prostate; NVB, neurovascular bundle; P/R, ratio of the cross-sectional areas of the prostate and 
the Retzius space.
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Kaneko et al15 measured the thickness of the perirectal fat 
tissue in 50 patients by transrectal ultrasonography, and 
found that patients with a high BMI have abundant peri-
rectal fat, which prolongs the dissection of the seminal 
vesicle and the vas deferens, as well as the separation of 
the prostate from the rectum. Patients with high BMI 
usually have a high body fat content. Adipose tissue can 
promote the conversion of androgens into estrogen, which 
can cause the proliferation of interstitial cells, and even-
tually an increase in prostate volume.21 Several studies 
have shown that compared with normal-weight prostate 
cancer patients, obese patients have a higher incidence of 
extracapsular tumor extension: overweight patients were 
about twice as likely, and obese patients were up to four 
times as likely to show this.22 This is important, because 
extracapsular tumor extension may cause adhesions 

between the prostate and surrounding tissues, thereby 
making dissection more difficult and prolonging the dura-
tion of the procedure.

In addition to high BMI, we also found that larger 
prostate volume is an independent predictor of prolonged 
surgery. Pettus et al found that an enlarged prostate 
increases the risk of intraoperative bleeding, which pro-
longs surgery.23 In addition, Kaneko et al reported that 
during blunt dissection between the prostate and levator 
ani, an enlarged prostate reduces the available workspace, 
which makes dissection of the seminal vesicle and the vas 
deferens, and the separation of the prostate and rectum 
more difficult, thereby prolonging the procedure.15

In order to evaluate the size of the space around the 
prostate as objectively as possible, we defined the ratio of 
the cross-sectional area of the prostate to that of the 
Retzius space (P/R: prostate/Retzius space), and found 
that the duration of LRP increased with an increase in 
this ratio. As shown in Figure 1A, the larger the ratio, 
the narrower the space around the prostate, and the more 
difficult the procedure. Because the Retzius space contains 
a venous plexus, narrowing increases the risk of hemor-
rhage, which further prolongs surgery.

Singh et al24 suggested that pelvic size may be an 
important factor affecting LRP, and in the current era of 
laparoscopic and robot-assisted prostatectomy, pelvic size 
may be even more important, because the space in which 
instruments must be manipulated during pelvic surgery is 
more restricted anyway. Some previous studies have 
shown that it is more challenging to perform lateral and 
posterior dissection of the prostate in a narrow pelvis using 
a laparoscopic technique. Therefore, we measured various 
pelvic parameters (ISD, ITD, MAD, OAD, and PAD) in 
the present study. PAD represents a useful assessment of 
the pelvic depth in the surgical field, especially during 
apical manipulations, such as dorsal vein ligation, apical 
dissection, and urethral anastomosis. In addition, we used 
the ISD/PAD ratio to indirectly assess the pelvic space at 
the level of the prostate. Patients with a wide, shallow 
pelvis have a higher ISD/PAD, whereas those with 
a narrow, deep pelvis have a relatively low ISD/PAD. 
However, none of these parameters were statistically sig-
nificant predictors of the duration of LRP. It is possible 
that a difference in pelvic size is just one of the sources of 
anatomical variation in the male pelvis, and therefore has 
a limited impact on LRP, and indeed we found that the 
variations in pelvic size were not as significant as those in 
BMI or prostate volume. For example, the difference 

Table 4 Scoring System for the Prediction of Prolonged LRP

Parameters Score

BMI (Kg/m2) ≥24.12 1
<24.12 0

Prostate volume (mL) ≥44.32 1
<44.32 0

Pelvic lymph node dissection Yes 1
No 0

NVB preservation Yes 1
No 0

IPP (mm) ≥8.52 1
<8.52 0

P/R ≥0.68 1
<0.68 0

Abbreviations: BMI, body mass index; NVB, neurovascular bundle; P/R, ratio of 
the cross-sectional areas of the prostate and the Retzius space.

Table 5 The AUC of the ROC Curves for Factors Predictive of 
Prolonged LRP

Parameters AUC 95% CI P

Scoring system 0.874 0.836–0.913 <0.001

BMI 0.813 0.764–0.863 <0.001
Prostate volume 0.823 0.774–0.871 <0.001

Pelvic lymph node dissection 0.567 0.502–0.631 0.045

NVB preservation 0.615 0.552–0.678 0.001
IPP 0.792 0.740–0.844 <0.001

P/R 0.782 0.730–0.834 <0.001

Abbreviations: BMI, body mass index; IPP, intravesicular protrusion of the pros-
tate; NVB, neurovascular bundle; P/R, ratio of the cross-sectional areas of the 
prostate and the Retzius space.
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between the maximum and minimum values of ISD was 
only about 3 cm, which might explain why it has no 
significant effect on the duration of LRP. Therefore, pelvic 
size is not an important factor determining the duration of 
surgery for experienced surgeons, compared with other 
parameters.

In previous studies, IPP has long been used as an 
indicator of bladder outlet obstruction in patients with 
benign prostatic hyperplasia.25,26 However, the relation-
ship between IPP and prostate cancer has rarely been 
discussed. In the present study, we found that IPP posi-
tively correlates with the duration of LRP, and is an 
important predictor of prolonged surgery. In most patients 
with a large IPP, hyperplasia of the lateral and median 
lobes leads to prostatic protrusion into the bladder, 

a change in the ureteral orifice, and potentially bladder 
outlet obstruction, which increase the risk of bleeding 
during the separation of the prostate from the bladder 
neck and the difficulty of reconstructing the bladder 
neck. Therefore, it is logical that substantial IPP pro-
longs LRP.

A retrospective study conducted by Hoznek et al27 

found that in comparison to the transperitoneal laparo-
scopic approach, the extraperitoneal laparoscopic techni-
que was much faster (169.6 min vs 224.2 min, P < 0.001). 
Cathelineau et al and Ruiz et al also showed that the 
extraperitoneal approach reduced the duration of the pro-
cedure, because it allows direct access to the Retzius 
space. During transperitoneal procedures, more time is 
needed to create a rectovesical space, especially in 

Figure 4 External validation of the scoring system. (A) The novel scoring system achieved good predictive accuracy in the validation cohort. (B) The Hosmer–Lemeshow 
goodness-of-fit test also showed good calibration for the scoring system in this cohort (X2=4.401, P=0.493).

Figure 3 (A) ROC curve analysis of the novel scoring system and other factors that were predictors of the duration of surgery; and (B) Hosmer–Lemeshow goodness-of-fit 
test results, showing good calibration for the scoring system (X2=5.339, P=0.376).
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obese patients and patients that have undergone previous 
abdominal surgery.28,29 However, several studies have 
shown that there is no significant difference in the dura-
tion of surgery between the two approaches.28,30,31 In the 
present study, univariate linear regression analysis 
showed that a transperitoneal approach was a significant 
predictor of prolonged surgery, but multivariate linear 
regression analysis excluded this as independent predic-
tive factor.

Recent studies have shown that NVB preservation during 
LRP is conducive to the preservation and recovery of sexual 
function and an improvement in urination after surgery.32 If 
NVB preservation is required, attention should be paid to the 
base of the prostate: the thin fascia covering the neurovas-
cular bundle should be carefully incised and the NVB should 
be released from the base of the prostate to the pelvic floor 
muscle on the posterolateral side of the urethra using blunt 
and sharp dissection. In the present study, LRP lasted about 
30 min longer if the NVB was preserved than if it was not 
(159.5±44.9 vs 129.2±39.2 min).

Simon et al identified several predictors of the dura-
tions of radical retropubic prostatectomy or RALP and 
also created corresponding nomograms for the prediction 
of the duration of surgery. They found that BMI, race, 
prostate mass, lymph node dissection, and hospital surgi-
cal volume were all predictors of the duration of radical 
retropubic prostatectomy, whereas biopsy Gleason score, 
lymph node dissection, and hospital surgical volume were 
predictors of the duration of robot-assisted laparoscopic 
prostatectomy.4 Furthermore, Kaneko et al reported that 
BMI and prostate mass predicted longer LRP. However, 
few factors were assessed in this study and no more pre-
cise estimate of the duration of LRP was made.15

To date, there have been no reports of scoring systems 
that could predict the duration of LRP in China or elsewhere. 
In the present study, multivariate linear regression analysis 
showed that BMI, prostate volume, IPP, P/R, pelvic lymph 
node dissection, and NVB preservation are independent pre-
dictors of prolonged surgery. Using a combination of these 
predictors, we have created a scoring system to predict the 
duration of LRP, which appears to be of great value. As 
Violette and colleagues put it, “knowledge of the predictors 
may assist in surgical planning and improve resource 
utilization”.20 Estimation of the duration of a procedure can 
help the surgeons and nurses improve preoperative prepara-
tion and perioperative efficiency.

There were some limitations to the study. First, it was 
a single-center, retrospective study and the sample size was 

relatively small, with only 436 patients included. Moreover, 
the scoring system was not externally validated and its pre-
dictive value in other populations remains to be established. 
In addition, the factors influencing the duration of LRP are 
relatively complex; therefore, the inclusion of more indica-
tors may further improve the predictive model.

Conclusions
In conclusion, BMI, prostate volume, IPP, P/R, pelvic 
lymph node dissection, and NVB preservation are signifi-
cant predictors of prolonged LRP. We have created a novel 
scoring system that can accurately predict the duration of 
surgery, assess its difficulty, and improve perioperative 
efficiency.
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