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Abstract

Background: Several reports have shown that patients who undergo minimally invasive
radical prostatectomy have a lower chance of undergoing pelvic lymph node dissection
(PLND), irrespective of the disease characteristics.
Objective: We evaluated the rate and extension of PLND in patients who underwent
robot-assisted radical prostatectomy (RARP). We tested the adherence of the indication
for PLND to the European Association of Urology (EAU) guidelines.
Design, setting, and participants: Our study was a multi-institutional retrospective analy-
sis of prospectively collected data on 2985 consecutive patients who underwent RARP at five
high-volume European institutions. Patients were stratified according to preoperative cancer
risk group.
Intervention: RARP.
Outcome measurements and statistical analysis: The rate and extent of PLND across
different institutions were analyzed. Univariable and multivariable logistic regression
models evaluated the association between preoperative variables and the probability of
receiving PLND, as well as the presence of lymph node invasion (LNI). Finally, the
probability of LNI was calculated for each patient, and the indication for PLND was
compared with the EAU guidelines’ indications.
Results and limitations: A lymph node dissection was performed in 1777 patients (59.7%;
34.5% of low-risk patients, 64.9% of intermediate-risk patients, and 91.2% of high-risk
patients). These rates were different across institutions: 5.0–41.4% in low-risk patients
( p < 0.001), 31.3–81.4% in intermediate-risk patients ( p < 0.001), and 84.6–96.4% in high-
risk patients ( p = 0.06). The mean and median number of nodes removed was 10.8, and
122 patients (4.1%) had nodal metastases. At multivariable analysis, the institution
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1. Introduction

Pelvic lymph node dissection (PLND) represents the most

accurate staging procedure for patients diagnosed with

organ-confined prostate cancer (PCa) who undergo radical

prostatectomy (RP) [1]. Several predicting tools are

available to quantify the risk of lymph node invasion

(LNI) [2–4]. The European Association of Urology (EAU)

guidelines on PCa recommend omitting PLND when the risk

of LNI is �5%, while they do recommend performing PLND

for all other patients [1]. To date, there are few real-world

data about the current management of PCa patients who

underwent RP with regard to the indication for and the

extension of PLND in both open and robotic approaches. It

has been demonstrated that patients who undergo mini-

mally invasive RP have a lower chance of receiving PLND as

compared with their counterparts who undergo open RP,

bringing into question the oncologic role of minimally

invasive RP [5,6]. Finally, several studies of patients who

underwent robot-assisted RP (RARP) and PLND have shown

that the number of nodes routinely removed is very low

[7,8]. However, to date, RARP has been used increasingly in

the setting of organ-confined PCa [9]. Proper planning and

execution of PLND are crucial in patients treated with RARP

and are even more important because it has been suggested

that RARP may also represent an effective treatment for

high-risk patients [10]. It is therefore of utmost importance

to establish whether an appropriate PLND is actually

routinely performed during RARP, since several studies

showed that an extended PLND is feasible during RARP [11–

15], but no population-based European study is available to

demonstrate this issue.

The objective of the study was to examine the rate and

the extension of lymph node dissection (LND) according to

preoperative risk groups in a large population of patients

who underwent RARP in five high-volume European

institutions and to test whether the indication for PLND

actually adheres to the EAU guidelines.

2. Materials and methods

2.1. Patient population

For the purpose of the study, we merged the databases,

including prospectively collected data on 3058 consecutive

patients not previously treated with androgen deprivation

therapy and/or radiation therapy who underwent RARP at

five high-volume European institutions between 2005 and

2012. Patients with missing clinical and/or pathologic data

were excluded (n = 73; 2.3%), resulting in 2985 patients

with complete preoperative information (age, prostate-

specific antigen [PSA], clinical stage, biopsy Gleason score,

and percentage of positive biopsy cores) and complete

pathologic information regarding the occurrence of LNI, the

number of lymph nodes removed, and the number of

positive lymph nodes. All surgeries were performed with

the da Vinci system.

2.2. Statistical analyses

For the purpose of the analyses, patients were stratified

according to preoperative risk groups as follows: low risk

(PSA <10 ng/ml, clinical stage T1c, and Gleason score �6),

high risk (PSA >20 ng/ml, clinical stage T3, or Gleason score

8–10), or intermediate risk (all remaining patients).

First, descriptive statistics were used to analyze the rate

of LND in the overall population and in each risk group

category by x2 analyses. Second, the student t test and

analysis of variance were used to measure and compare the

number of nodes removed during LND in each risk group

category. Third, univariable analysis (UVA) and multivari-

able analysis (MVA) logistic regression models predicting

the probability of receiving an LND were fitted. Covariates

consisted of preoperative PSA, clinical stage (categorized as

cT1c, cT2, and cT3), biopsy Gleason score, percentage of

positive biopsy cores (defined as the number of positive

cores over the number of total cores taken), and institution

(coded as a nonordinal categorical variable). Fourth, UVA

and MVA logistic regression analyses were used to predict

the presence of LNI. Covariates consisted of preoperative

PSA, clinical stage, biopsy Gleason score, percentage of

positive biopsy cores, and number of nodes removed (coded

as continuous variable). The same analysis was conducted

after stratifying the population according to risk categories.

Finally, the LNI probability according to the nomogram of

Briganti et al. [16] was calculated for each patient. The EAU

guidelines cut-off for the indication for PLND was tested in

the overall population as well as according to each

institution.

All statistical analyses were performed using SPSS v.18.0

(IBM Corp., Armonk NY, USA). All tests were two-sided, with

a significance level set at 0.05.

represented an independent predictor of PLND ( p < 0.001). Of patients with current
indication for PLND (EAU guidelines), 77.8% actually received the procedure. Limitations
were the retrospective study design with different pathologic assessment and lack of
follow-up data.
Conclusions: PLND is performed in a high proportion of patients undergoing RARP in
high-volume centers in Europe for whom the procedure is indicated by the EAU
guidelines, but significant differences exist among institutions. An effort toward a
more rigorous standardization of PLND is advocated.
Patient summary: In this paper, we investigated the indication for and extension of
pelvic lymph node dissection (PLND) in different institutions in Europe. Despite PLND
being widely performed, significant variations with regard to PLND do exist among
different institutions. Therefore, a thrust toward more rigorous attention to PLND is
advocated.
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