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Therapeutic value

Pelvic lymph node dissection (PLND) is important for accurate staging and prognosis of prostate cancer.
Several guidelines recommend extended pelvic lymph node dissection (ePLND) for patients with non-
low-risk prostate cancer. However, the therapeutic benefits of ePLND are unclear. Therefore, we
reviewed the literature regarding the therapeutic value of PLND for prostate cancer. Although some
reports showed that ePLND improves postoperative biochemical recurrence and postoperative overall
survival compared with limited lymph node dissection, other reports show no benefits. Overall, the
current evidence supporting ePLND is poor. The extent of PLND varied among studies concerning the
therapeutic value of ePLND, and study design issues such as patient background and length of follow-up
period were different. Some reports demonstrated potential therapeutic value for ePLND when adjusting
for patient background. Focusing on patients with high-grade prostate cancer may be important in
demonstrating the therapeutic benefits of ePLND. Although the incidence of major adverse events related
to ePLND was low, the possibility of adverse events such as lymphedema and lymphocele formation
should be considered. In the future, we hope that evidence for optimal selection criteria for ePLND and
the extent of ePLND will become more definitive and evidence for the therapeutic value of ePLND will be
developed.

© 2024 The Asian Pacific Prostate Society. Published by Elsevier B.V. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Prostate cancer has been on the rise in recent years, accounting
for 21% of all new cancer cases and 10% of cancer deaths in men.!
Prostate cancer usually progresses slowly, although some cases
progress rapidly. With the widespread use of prostate-specific an-
tigen (PSA) screening since the 1990s, the incidence of prostate
cancer has rapidly increased worldwide.” Radical prostatectomy
(RP) and external-beam radiation therapy (RT) are the gold standard
for treating localized prostate cancer. In addition, several recent
guidelines recommend extended pelvic lymph node dissection
(ePLND) during RP for localized prostate cancer in intermediate- to
high-risk patients, with diagnostic rather than therapeutic intent.>*
Performing ePLND during RP may have therapeutic value in some
patients if micrometastases are excised.” However, the incidence of
pelvic lymph node metastases is increasing coincident with a
decline in the detection of localized disease.® Definitive evidence
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supporting ePLND during RP, including oncological outcomes such
as biochemical recurrence (BCR), cancer-specific survival (CCS), and
overall survival (0S), is lacking. The purpose of this review is to
clarify the status and the advantages and disadvantages of ePLND
and summarize current evidence supporting the therapeutic value
of ePLND for prostate cancer in the robotic surgery era.

2. Selection criteria for ePLND in localized prostate cancer
patients

Most urologists use the D'Amico or National Comprehensive
Cancer Network (NCCN) risk classification when selecting treat-
ments for patients with prostate cancer.*” The consensus is that
PLND is unnecessary for patients with low-risk prostate can-
cer.>*8~13 For prostate cancer, the diagnostic accuracy of imaging
tests, such as computerized tomography and magnetic resonance
imaging (MRI), is inadequate; the reported sensitivity and speci-
ficity of imaging tests are 40% and 80%, respectively.'*!> In recent
years, the advent of prostate-specific membrane antigen (PSMA)
positron emission tomography (PET) scan has shown promise in
improving the accuracy of preoperative staging of prostate cancer.'®
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In a meta-analysis, Wang et al reported a trend of higher sensi-
tivity and diagnostic accuracy of 68Ga-PSMA-11 PET/CT than of
multiparametric MRI for the detection of lymph node metastases
in patients with prostate cancer, although PSMA PET/CT missed as
many as 29% of the lymph nodal involvements (LNIs) identified by
PLND."” Therefore, many guidelines recommend ePLND at the
time of RP for intermediate- to high-risk prostate cancer patients
for diagnostic purposes.>*1°

The NCCN guidelines and the European Association of Urology
guidelines recommend performing ePLND during RP for prostate
cancer patients who were diagnosed preoperatively as having a
high likelihood of LNI using Briganti nomograms or other meth-
ods.>*1018-20 However, some studies suggest that an LNI cutoff of
5% may be too low to demonstrate the therapeutic benefits of
ePLND.”! Nomograms have continued to improve, and a nomo-
gram that includes MRI fusion prostate biopsy results has recently
been proposed.?® Panaiyadiyan et al summarized the various no-
mograms, which have been reported to predict the pathologic
stage and LNI after RP for localized prostate cancer.”? Currently,
PLNDs are performed according to a variety of selection criteria,
including the Briganti nomogram, Memorial Sloan Kettering
Cancer Center nomogram, D'Amico classification, NCCN classifi-
cation, and Partin tables (Table 1).”10182023-31 However, no
definitive selection criteria have been established.>>3

3. Current status of PLND during RP in clinical practice

In a study of 2,985 consecutive patients who underwent robot-
assisted radical prostatectomies between 2005 and 2012, Suardi
et al. reported that PLNDs were performed in 34.5%, 64.9%, and
91.2% of low-, intermediate-, and high-risk prostate cancer pa-
tients, respectively.>* However, the number of removed lymph
nodes (NRN) was approximately 10, and we suspect that ePLND
was not performed sufficiently in most cases. In a study by Leyh-
Bannurah et al., the PLND adherence rate was almost 69% for
49,358 patients from the Surveillance and End Results (SEER)
database who underwent RP between 2010 and 2013.'° Patients
who did not undergo PLND despite elevated LNI risk had more
favorable prostate cancer characteristics than the average patient,
and patients who underwent PLND despite a low-risk had worse
PCa characteristics than the average patient.'° Thus, in actual
clinical practice, each urologist may make subtle judgments based
on patient conditions, even though various selection criteria for
ePLND exist. The SEER database recently reported that PLND is
performed in 89% of high-risk NCCN prostate cancer patients, 75%
of intermediate unfavorable-risk patients, and 59% of intermedi-
ate favorable-risk patients, and adherence rates are increasing
annually.>

4. Disadvantages of ePLND in localized prostate cancer
patients

Performing ePLND has several disadvantages. Lymph node
dissection inevitably prolongs the operative time; ePLND in-
creases the operative time by 30 min, which is double the oper-
ative time increase for limited PLND (IPLND).>®=° Our previous
report showed a significant difference in the median intra-
operative blood loss between IPLND and ePLND (80 mL (vs.)
100 mL, respectively, P < 0.001).3® Conversely, another report
found no significant difference in the median intraoperative blood
loss between standard PLND (sPLND) and ePLND (200 mL for both,
P = 0.15).%% Systematic reviews on intraoperative blood loss were
inconclusive and reported the absence and presence of PLND-
related blood loss.>”8

Table 1

Summary of the selection criteria for lymph node dissection

Predictive accuracy

Variables

No of patients

Outcome measure

Study period Prediction model

Study

NA

PSA, clinical T stage, biopsy GS

Biochemical recurrence 888

Risk classification

1989-1997

D'Amico et al.

1998
Mohler et al.

NA

PSA, clinical T stage, biopsy GS

NA

NA

Risk classification

NA

2010
Partin et al.

82.9%

4133 Biopsy GS, clinical T stage, PSA

LNI

Probability table

1982-1996

1997
Makarov et al.

90.6%

LNI 573 Biopsy GS, clinical T stage, PSA

Probability table

2000-2005

2007
Cagiannos et al.

PSA, clinical T stage, biopsy GS

5510

LNI

Probability nomogram

1985-2000

2003
Briganti et al.

PSA, clinical T stage, biopsy GS

602

LNI

Probability nomogram

2002-2005

2006
Briganti et al.

87.6%

PSA, clinical T stage, biopsy GS, percentage of positive cores

588

LNI

Probability nomogram

2006-2010

2012
Gandaglia et al.

86%

PSA, clinical T stage, grade group at MRI-targeted biopsy,

497

I

LN

Probability nomogram

2016-2018

maximum diameter of the index lesion at multiparametric MRI,
percentage of positive cores with clinically significant prostate

cancer at systematic biopsy
PSA, clinical T stage, biopsy GS, percentage of positive cores

2019

79%

679

I

LN

Probability nomogram

2005-2017

Milonas et al.

2021

GS, Gleason score; LNI, lymph node invasion; MRI, magnetic resonance imaging; NA, not available; PSA, prostate-specific antigen.
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The most common complications associated with ePLND
include obturator nerve injury, symptomatic lymphocele forma-
tion, and lymphedema. In a systematic review by Ploussard et al.,
no differences in complications related to PLND between open,
laparoscopic, and robotic surgery for RP were detected.’” No major
vascular injuries, blood transfusions, or open conversions due to
PLND occurred in the study by Ploussard et al.>’ Symptomatic
lymphocele formation is significantly more likely to occur in ePLND
than in IPLND.*5384! Some systematic reviews concluded that the
complications are associated with ePLND, including thromboem-
bolic events.*>** However, other reports demonstrate that ePLND
does not significantly increase complications.***> A recent ran-
domized clinical trial (RCT) reported no significant differences be-
tween IPLND and ePLND for grade four and five major
complications.*®

5. Diagnostic value of performing ePLND in localized prostate
cancer patients

Despite its aforementioned prolonged operative time and
increased complication risks, ePLND is primarily performed
because of the diagnostic value of LNI. LNI information obtained
from ePLND during RP may aid in decision-making during post-
operative follow-up and adjuvant androgen deprivation therapy
(ADT).*’ In general, more lymph nodes are removed with ePLND
than with IPLND or sPLND, and the LNI rate is usually
higher.!>2>36:48-51 The median NRN for IPLND and sPLND compared
with ePLND was 7 (3—12) (vs.) 18 (14.6—21), and the median per-
centages of LNI were 1.4 (0.6%—5%) for IPLND and sPLND and 12.1
(3.2%—17%) for ePLND. In addition, several systematic reviews
confirmed the diagnostic value of ePLND, particularly for lymph
node metastasis.>’#24452

6. Therapeutic value of performing ePLND in localized
prostate cancer patients

The therapeutic value of ePLND for intermediate- and high-risk
prostate cancer is still under debate. The association between the
NRN during ePLND and biochemical recurrence-free survival
(BCRFS), CSS, metastasis-free survival (MFS), and OS after RP is
unclear. Several reports indicate that BCR is less likely to occur in
patients with some positive lymph nodes, even if LNIs were
detected with PLND during RP.'%#%3% Therefore, some prostate
cancer patients can benefit from the diagnostic and therapeutic
value of ePLND during RP. Patients with micrometastatic lesions,
which cannot be detected with current imaging techniques, will
benefit from the removal of the lesions by ePLND during RP.
Removal of periprostatic fat tissue is also important because pa-
tients may have metastatic disease in both the regional lymph
nodes and the periprostatic fat tissue.>>>

Tables 2 and 3 comparatively summarize the RP studies that
report the negative and positive oncological outcomes of varying
extents of PLND. Several reports comparing ePLND with no PLND or
ePLND with IPLND found no significant differences in oncological
outcomes (Table 2).1221414656.57 1 3 study by Kim et al., a retro-
spective comparison of ePLND and sPLND in a matched cohort
detected no significant differences in the 3-year BCRFS rates (77.8%
(vs.) 73.5%, respectively; P = 0.497).*! In their cohort, the median
NRN in the sPLND group was 12, and the negative BCRFS results for
ePLND may be due to the relatively large NRN in both groups. Chen
et al. reported that a cutoff point of 5% probability of LNI using the
Briganti nomogram might be too low to show survival benefits in
patients undergoing PLND. Preisser et al. reported a median follow-
up of 33.5 months, including 30.5 and 60.7 months in patients who
did and did not undergo PLND during the RP, respectively.”’ This

observation period was very short; moreover, the observation
period for the ePLND group was about half that of the IPLND group.
The follow-up period for prostate cancer, including BCR, should be
long. In the study by Preisser et al., a longer observation period in
the ePLND group may have increased the BCR rate. Hori et al. re-
ported that the ePLND group included more high-risk patients than
the IPLND group and the follow-up time was shorter in the ePLND
group than in the IPLND group.'? Thus, no definitive conclusions
can be made from these reports. Touijer et al. reported no signifi-
cant difference in postoperative BCR between IPLND and ePLND in
an RCT.*® Currently, only a few prospective studies compared
ePLND and IPLND; therefore, the study by Touijer et al. is very
useful. However, the median NRNs were 12 and 14 in the IPLND and
ePLND groups, respectively. Thus, the negative therapeutic BCRFS
results for ePLND may be due to the relatively high number of NRNs
in the IPLND group.

As shown in Table 3, positive therapeutic results for ePLND have
also been reported.”*>*9-5158-61 Joslyn and Konety investigated
cancer-specific mortality in 13,020 prostate cancer patients un-
dergoing RP over 127 months and concluded that more extensive
lymphadenectomy (more than 10 NRN) was associated with a
lower risk of prostate cancer death, even after restricting the
analysis to patients with negative lymph nodes.” According to
Joslyn and Konety, the association between NRN and cancer deaths
may be due to the elimination by nodal resection of micro-
metastases, which were not detected by routine histologic exami-
nation.” In other studies, more NRN instead of the extent of PLND
led to better oncological outcomes, including BCRFS, CSS, and 0S.>%
61 In addition, several reports comparing IPLND and ePLND also
demonstrated that ePLND led to better oncological outcomes,
including MFS, CSS, and BCRFS.?>49-31

In a systematic review, Choo et al. concluded that ePLND pro-
vides oncological benefits for the prevention of biochemical
recurrence in patients with moderate- to high-risk prostatic can-
cer.5? However, other systematic reviews concluded that ePLNDs
during RP provided no oncological benefits.*®%?4* Overall, the
therapeutic value of ePLND during RP remains unclear.

7. Why does the therapeutic value of ePLND for patients with
localized prostate cancer remain controversial?

The difficulty in determining the therapeutic value of ePLND
during RP for localized prostate cancer may be due to the lack of
uniformity in the extent of PLND and the lack of consistent selection
criteria for patients undergoing PLND. The extent of PLND has not yet
been clearly defined and varies among reports.”*%%3 Most urolo-
gists define the IPLND as the node between the external iliac vein
and the obturator nerve, as reported by Ploussard et al. (referred to
as the obturator lymph node) (Fig. 1A).>” Furthermore, most urolo-
gists performing ePLND cover areas 1—4 in Fig. 1A. However, even in
this well-known figure, the location of the internal iliac lymph node
is unclear, and the removal of the internal iliac lymph node, which
lies medial to the vesicohypogastric fascia, is unclear. The obturator
lymph node occupying the range of I in Fig. 1B of the report by Fossati
et al.®® is similar to the standard dissection (sPLND) shown by
Ploussard et al.” Therefore, the extent of dissection of the obturator
lymph node varies widely among reports. Furthermore, Godoy et al.
defined the obturator area as the area occupied by two in Fig. 1C.5>
Confirming the definition of the extent of dissection in each study
is essential. Regarding the extent of PLND, removal of the internal
iliac and common iliac lymph nodes and the anterior sacral lymph
nodes is recommended to increase their diagnostic value.*462646>
Grouping by NRN may lead to simpler and more accurate results
than grouping by the extent of PLND as definitions of the extent of
PLND in previous studies were unclear.



Table 2

Summary of negative therapeutic results for extended pelvic lymph node dissection.

Study

Study period

Extent of
the PLND

Cohort size

Risk category

NRN  Number of patients

(median)

with positive
nodes (n, %)

Positive

margin rate (%) measure (median months)

Outcome

Follow-up

Oncological outcomes and
conclusions

Kim et al. 2013

Mandel et al. 2017

Chen et al. 2019

Preisser et al. 2020

2006—2011,
retrospective

1998-2012,
retrospective

2010-2015,
retrospective

2000—2017,
retrospective

SPLND

ePLND

PLND (NRN <13)

Extensive PLND (NRN
>13)

No PLND

PLND

No PLND

PLND

141

141

376

330

4,267

4,267

707

9,035

Intermediate (35.5%),
High (64.5%)
Intermediate (31.9%),
High (68.1%)

NA

NA

Low (8.6%),
Intermediate (62.3%),
High (29.1%)

Low (8.5%),
Intermediate (62.5%),
High (29.0%)

Intermediate (73.6%),
High (26.4%)

Intermediate (52.3%)
High (47.7%)

12

21

20

14

7,5.0%

17,12.1%

NA

NA

0, 0%

250, 5.9%

0, 0%

1714, 19%

NA

NA

47.2

543

NA

NA

29.8

27.8

BCRFS

BCRFS
MEFS
CSS

CSS
[N

BCRFS
MFS
CSM

36

36

47.8

47.8

32

32

60.7

30.5

In the matched cohort, the 3-year
BCREFS rates were 77.8% and 73.5%
in the ePLND and sPLND groups,
respectively, which was not
significant (hazard ratio: 0.85,

P = 0.497).

Robot-assisted ePLND increased the
LN yield and detection rate of LN
metastases; however, robotic
ePLND did not alter biochemical
outcomes on short-term follow-
up.

The number of removed LNs did not
significantly influence oncologic
outcomes (BCRFS, MFS, or CSS).

This study concluded that only the
number of positive LNs and not
the total number of removed LNs
was a factor that adversely
influenced the oncological
outcomes in LN-positive cases
that underwent RP.

No significant difference in survival
was detected between patients
with and without PLND (5-year
CSS rate: 99.4% (vs.) 99.7%,

P = 0.479; 5-year OS rate: 97.3%
(vs.) 97.8%, P = 0.204).

The cut-off point of 5% probability
of LNI according to 2012- Briganti
nomogram might be too low to
show benefits in survival in
patients underwent PLND.

After propensity score matching
10-yr BCR-, MFS-, and CSM-free
survival rates were 60.4% (vs.)
65.6% (P =0.07), 87.0% (vs.) 90.0%
(P = 0.06) and 95.2% (vs.) 96.4%
(P = 0.2) for PLND (vs.) no PLND.
Multivariate Cox regression
models adjusted for
postoperative and preoperative
tumor characteristics revealed
that PLND was not an
independent predictor of BCRFS,
MEFS, or CSM (all P > 0.1).

The therapeutic value of PLND
remains unclear.

ocL
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Touijer et al. 2021

Hori et al. 2023

2011-2017, RCT IPLND
ePLND
20132019, No PLND

retrospective

IPLND

ePLND

ePLND

700
740

192

208

134

150

NA
NA

Low (28.1%),
Intermediate (66.2%),
High (5.7%)

Low (1.4%),
Intermediate (62.5%),
High (36.1%)

Low (0%),
Intermediate (37.3%),
High (62.7%)

Intermediate (62.0%),
High (38.0%)

12

18

17

81, 12%
100, 14%

1, 0.5%

3, 1.4%

18, 13.4%

25,17%

NA
NA

16.1

21.2

328

44

BCRFS 37
37

BCRFS 36

49

36.5

53.9

ePLND did not improve BCRFS
compared with IPLND in men
with clinically localized prostate
cancer (P = 0.5).

There were smaller than expected
differences in the nodal count and
the rate of positive nodes
between the two templates. A
randomized trial comparing
PLND and no node dissection is
warranted.

Comparing patients who
underwent IPLND (n = 208)
versus ePLND (n = 134), the BCR-
free rate was significantly lower
in the ePLND group compared
with the IPLND group
(P < 0.0001). However, in the
propensity score matching
population, there was no
significant difference in the BCR-
free rates between the IPLND and
ePLND groups (n = 86 for each
group, P = 0.53).

ePLND significantly improved
diagnostic accuracy; however, no
therapeutic benefit of PLND was
observed.

BCRFS, biochemical recurrence-free survival; CSM, cancer-specific mortality; CSS, cancer-specific survival; ePLND, extended pelvic lymph node dissection; IPLND, limited pelvic lymph node dissection; LN, lymph node; LNI,
lymph node invasion; MFS, metastasis-free survival; NA, not applicable; NRN, number of removed lymph nodes; OS, overall survival; PLND, pelvic lymph node dissection; RCT, randomized controlled trial; RP, radical pros-

tatectomy; sPLND, standard pelvic lymph node dissection.
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Table 3

Summary of positive therapeutic results for extended pelvic lymph node dissection.

Study

Study period

Extent of
the PLND

Cohort size

Risk category

NRN
(median)

Number of patients
with positive
nodes (n, %)

Positive
margin
rate (%)

Outcome
measure

Follow-up
(median
months)

Oncological outcomes
and conclusions

Joslyn et al.
2006

Schiavina et al.

2011

Abdollah et al.
2015

Preisser et al.
2018

1988-1991,
retrospective

1995-2009,
retrospective

2000—2012,
retrospective

2004—-2014,
retrospective

NA 13,020

NA 872

PLND, pN1 315

PLND (NRN
<10)

Extensive PLND 6,981
(NRN >11)

21,166

NA

Low (46.1%),
Intermediate (39.8%),
High (14.1%)

Low (9.2%),
Intermediate (30.8%),
High (60.0%)

Intermediate (67.9%),
High (32.1%)
Intermediate (65.4%),
High (34.6%)

NA

19

15

NA

49, 8.6%

315, 100%

NA

27.6

57.5

NA

NA

CSM

BCRFS

CSM

CSM

127

54

31

28

Patients undergoing excision of
at least four LNs (node-
positive and node-negative
patients) or more than 10 LNs
(only node-negative patients)
had a lower CSM at 10 years
than patients who did not
undergo PLND.

Performing more extensive
PLND during RP could
improve the accuracy of
staging and reduce the risk of
CSM in the long term.

Patients with >10 LNs removed
had significantly better BCRFS
in patients at intermediate
and high risk of LNIL

More extensive PLND during RP
positively affects the BCRFS
regardless of the nodal status
in intermediate- and high-
risk prostate cancer.

At 10 years, the CSM-free
survival rates were
significantly higher for
patients with >14 LNs
compared with patients with
<14 LNs (P = 0.04).

In prostate cancer patients with
LNI, the removal of a higher
number of LNs during RP was
associated with improvement
in CSM rate.

At 72 months after RP, CSM-free
rates were 99.5 versus 98.1%
for NRN >11 and NRN <10,
respectively (P = 0.01).

More extensive PLND at RP
provides improved staging
information and
consequently is associated
with lower CSM in D'Amico
intermediate- and high-risk
prostate cancer patients
without evidence of LNI.

(448
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Bivalacqua et al.

2013

Chenam et al.
2018

Yang et al.
2021

Morizan et al.
2022

1992-2003, IPLND
retrospective

ePLND
2008-2012, IPLND
retrospective
ePLND
2010-2015, PLND (NRN
retrospective <12)
Extensive PLND
(NRN >12)
20102019, IPLND
retrospective
ePLND

1986

2,279

326

258

6,200

6,200

161

217

NA

NA

Intermediate (78.2%),
High (21.2%)
Intermediate (70.9%),
High (29.1%)

NA

NA

Intermediate (48.4%),
High (39.1%)
Intermediate (8.3%),
High (91.7%)

14.6

20

16

18

21,1.1%

73,3.2%

11, 3.4%

39, 15.1%

353,5.7%

844, 13.6%

1, 0.6%

17,7.8%

333

26.0

28.5

20.5

NA

NA

20.5

16.6

BCRFS 96
MFS
CSS
120
BCRFS 54
46
CSS 33
0s
33
BCRFS 67.2
67.2

5-year BCRFS for IPLND and
ePLND was 7.1% (vs.) 30.1%
(P = 0.018). The 10-year MFS
for IPLND and ePLND was
22.2% vs 62.2% (P = 0.035).
10-year CSS for IPLND and
ePLND was 52.6% (vs.) 83.6%
(P=0.199).

In addition to affording
valuable staging information,
ePLND may confer a
therapeutic benefit to
patients found to have
positive LNs at the time of RP.

3- and 5-year BCRFS for IPLND
and ePLND was 75% and 85%
(P =0.01), and 67% and 76%
(P = 0.10). ePLND was
associated with higher 5-year
BCREFS in node-negative
patients (84% (vs.) 68%,
P = 0.0005) and
intermediate-risk patients
(93% (vs.) 80%, P = 0.0002).

ePLND improve LN yield and
detection of positive LNs. This
study suggests a reduced risk
of BCR for robotic ePLND in
intermediate risk and node-
negative patients.

NRN was not an independent
predictor of OS (P = 0.564)
and was not an independent
predictor of CSS in any LNI
risk subgroup (all P > 0.05).
However, in patients with a
probability of LNI >37 using
the 2012 Briganti nomogram,
multivariate analyses showed
that increased NRN was
associated with improved OS
(P =0.002).

ePLND might be associated
with improved survival in
prostate cancer patients with
a high risk of LNI, which
supports the use of ePLND in
highly selected prostate
cancer patients.

A significantly better BCRFS was
observed in the ePLND group
than in the IPLND group in
the intermediate- or higher-
risk groups (P = 0.001) using
the D'Amico risk classification

(continued on next page)
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Number of patients
with positive
nodes (n, %)

Positive
margin
rate (%)

Outcome Follow-up

Oncological outcomes
and conclusions

Table 3 (continued )
Study Study period Extent of Cohort size Risk category NRN
the PLND (median)
Lestingi et al. 2012-2016, IPLND 150 Intermediate (63.0%), 3
2021 RCT High (37.0%)
ePLND 150 Intermediate (62.0%), 17
High (38.0%)

5, 3.4%

25,17%

37

44

measure (median
months)
BCRFS 53.9
53.9

and the percentage of
positive biopsy cores.

According to Tottori risk
classification, BCR may be less
likely to occur when ePLND is
performed during robotic RP
for patients with localized
prostate cancer at
intermediate risk or higher.

Differences in early oncological
outcomes were not
demonstrated. However,
median BCRFS was
12.34 months in the IPLND
group and not reached in the
ePLND group (HR: 0.48, 95%
CI: 0.26—-0.91; P = 0.024) in
patients diagnosed with ISUP
grade groups 3—5.

Subgroup analysis suggests
ePLND provides a potential
BCRFS benefit in patients
diagnosed with ISUP grade
groups 3—5.

BCR, biochemical recurrence; BCRFS, biochemical recurrence-free survival; CSM, cancer-specific mortality; CSS, cancer-specific survival; ePLND, extended pelvic lymph node dissection; ISUP, International Society of Urological
Pathology; IPLND, limited pelvic lymph node dissection; LN, lymph node; LNI, lymph node invasion; MFS, metastasis-free survival; NA, not applicable; NRN, number of removed lymph nodes; OS, overall survival; PLND, pelvic

lymph node dissection; RCT, randomized controlled trial; RP, radical prostatectomy; sPLND, standard pelvic lymph node dissection.
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Figure 1. Typical extent of PLND reported previously.

The anatomic limits of PLND include area 1 (limited PLND), areas 1—3 (standard PLND), areas 1—4 (extended PLND), and areas 1-5 (superextended PLND) (Ploussard G, et al. Eur
Urol 2014) (A). The anatomical areas to define the extent of dissection include I (obturator nodes), I (external iliac nodes), Il (internal iliac nodes), IV (common iliac nodes), and V
(presacral nodes) (Fassati N, et al. Eur Urol.2017) (B). (C) The anatomical boundaries of the lymph node packets include 1. external iliac area, extending from the external iliac vein
ventral to obturator nerve and from the vein bifurcation to the pelvic floor at Cooper's ligament, including the ilioinguinal lymph node; 2. obturator area, which is below the
obturator nerve medial to the obturator vessels between the bladder wall and the endopelvic fascia; and 3. Hypogastric area, which is also below the obturator nerve, was cephalad
to the obturator packet and between the psoas muscle laterally and the hypogastric artery medially, including the tissue among the branches of the artery up to its origin at the

bifurcation of the common iliac artery (Godoy G, et al. ] Urol. 2012)
PLND, pelvic lymph node dissection.

Another important issue is the lack of clear selection criteria for
patients who should undergo PLND during RP. Various risk classi-
fications and nomograms have been proposed as patient selection
criteria for PLND, and individual physicians decide which selection
criteria to use.>*718192666 The current standard is to perform
ePLND during RP for patients with intermediate- to high-risk
localized prostate cancer. However, the cohorts within this group
that are expected to have beneficial oncological outcomes,
including improved BCRFS, are unclear. We previously proposed
the Tottori risk classification using the D'Amico risk classification
and the percentage of positive biopsy cores for the evaluation of
oncological outcomes using ePLND during RP.%® In this study, no
differences in the beneficial effects on BCRFS between ePLND and
IPLND were detected in intermediate- to high-risk patients based
on the D'Amico risk classification. However, a new classification of
the same cohort, adding the percentage of positive biopsy cores to
the D'Amico risk classification, confirmed the benefit of ePLND in
reducing BCR. Similarly, Yang et al. showed that patients with a
probability of LNI > 37 based on the 2012-Briganti nomogram had
better OS in the group with > 12 NRNs than in the group with < 12
NRNs, although the difference was not significant for the overall
cohort.®! Furthermore, the RCT by Lestingi et al. showed no benefits
of ePNLD on BCRFS in the overall cohort. However, a subanalysis of
patients diagnosed with International Society of Urological Pa-
thology grade 3—5 demonstrated significantly better BCRFS after
ePLND than the benefits after IPLND.”! Therefore, focusing on a
relatively high-grade cohort is important for the efficacy of surgical
therapy with ePLND alone.

8. Therapeutic value of performing ePLND in advanced
prostate cancer patients

Shiota et al. reviewed prognoses in patients with pN1 prostate
cancer and summarized the effects of adjuvant therapy on BCRFS,

which varied from 28% to 61% at 5 years.*” RFS and MFS were 55%—
84% and 65%—80% at 10 years, and CSS and OS were approximately
80% and 70% at 10 years, respectively.*” LNI has a strong unfavor-
able impact on the prognosis of patients with prostate cancer,
including BCR and CSS.>02>39535459.64 However, RP and ePLND
were performed aggressively in patients with advanced prostate
cancers as part of a multimodal approach 768 because some pa-
tients with prostate cancer with LNI can experience a durable long-
term MFS and CSS.>>%° The efficacy of postoperative adjuvant
ADT and RT has been demonstrated in several reports.”%’® From
these results, the addition of RT to immediate ADT may result in
favorable disease control. When LNI is observed after RP with
ePLND, many urologists may decide on additional treatment based
on the recommendations of the European Association of Urology
guidelines.> However, these recommendations are weak and are
based on nodal involvement characteristics, as follows: (1) offer
adjuvant ADT; (2) offer adjuvant ADT with additional RT; and (3)
offer observation (expectant management) after ePLND and < 2
nodes with microscopic involvement and a PSA value of <0.1 ng/mL
and absence of extranodal extension.’

Mallikarjunappa et al. did not observe any patients with pN1
when they performed PLND in 42 patients with a preoperative
diagnosis of advanced/high-grade prostate cancer.”’ Ghali et al.
performed RP with PLND in 866 patients with a preoperative
diagnosis of positive lymph nodes and approximately 18.4% of cases
were pNO, suggesting the importance of RP with PLND for these
patients.”® Because preoperative diagnosis is not always accurate
even with PMSA PET,” performing RP with ePLND, even for very-
high-risk locally advanced prostate cancer patients, is reasonable.
Although a gold standard treatment strategy for LNI in patients
with prostate cancer has not been established, obtaining an accu-
rate diagnosis of LNI by ePLND is important and allows for addi-
tional postoperative therapeutic options, which may be beneficial
in the long postoperative life of patients with prostate cancer.
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Conclusion

The most accurate method for diagnosing LNI is ePLND, and LNI

is unfavorable for patients with prostate cancer who underwent RP.
The decision to perform RP with ePLND should be carefully
considered after informing the patient about the advantages and
disadvantages of the procedure and the surgical and nonsurgical
treatment options. Focusing on patients with prostate cancer who
have relatively high-grade tumors may be important for deter-
mining the efficacy of surgical therapy with ePLND. The optimal
patient selection criteria for performing PLND and the standard
extent of PLND should be established in the future.

Conflicts of interest

All authors declare no potential conflicts of interest to disclose.

Funding/support and role of sponsor

None.

Ethics statement

This study was conducted in accordance with the Declaration of

Helsinki.

Acknowledgments

None.

References

10.

11.

12.

13.

. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer ] Clin

2020;70(1):7—30.

. Potosky AL, Miller BA, Albertsen PC, Kramer BS. The role of increasing detection

in the rising incidence of prostate cancer. JAMA 1995;273(7):548—52.

. Mottet N, van den Bergh RCN, Briers E, Van den Broeck T, Cumberbatch MG, De

Santis M, et al. EAU-EANM-ESTRO-ESUR-SIOG guidelines on prostate cancer-
2020 update. Part 1: Screening, diagnosis, and local treatment with curative
intent. Eur Urol 2021;79(2):243—62.

. Mohler JL, Antonarakis ES, Armstrong AJ, D'Amico AV, Davis BJ, Dorff T, et al.

Prostate cancer, Version 2.2019, NCCN clinical practice guidelines in oncology.
J Natl Compr Cancer Netw 2019;17(5):479—505.

. Joslyn SA, Konety BR. Impact of extent of lymphadenectomy on survival after

radical prostatectomy for prostate cancer. Urology 2006;68(1):121-5.

. Bernstein AN, Shoag JE, Golan R, Halpern JA, Schaeffer EM, Hsu WC, et al.

Contemporary incidence and outcomes of prostate cancer lymph node me-
tastases. J Urol 2018;199(6):1510—7.

. D'Amico AV, Whittington R, Malkowicz SB, Schultz D, Blank K, Broderick GA,

et al. Biochemical outcome after radical prostatectomy, external beam radia-
tion therapy, or interstitial radiation therapy for clinically localized prostate
cancer. JAMA 1998;280(11):969—74.

. Mitsuzuka K, Koie T, Narita S, Kaiho Y, Yoneyama T, Kawamura S, et al. Is pelvic

lymph node dissection required at radical prostatectomy for low-risk prostate
cancer? Int ] Urol 2013;20(11):1092—6.

. Daimon T, Miyajima A, Maeda T, Hattori S, Yasumizu Y, Hasegawa M, et al. Does

pelvic lymph node dissection improve the biochemical relapse-free survival in
low-risk prostate cancer patients treated by laparoscopic radical prostatec-
tomy? ] Endourol 2012;26(9):1199—-202.

Leyh-Bannurah SR, Budaus L, Zaffuto E, Pompe RS, Bandini M, Briganti A, et al.
Adherence to pelvic lymph node dissection recommendations according to the
National Comprehensive Cancer Network pelvic lymph node dissection
guideline and the D'Amico lymph node invasion risk stratification. Urol Oncol
2018;36(2):81 e17. e81 e24.

Mandel P, Kriegmair MC, Veleva V, Salomon G, Graefen M, Huland H, et al. The
role of pelvic lymph node dissection during radical prostatectomy in patients
with gleason 6 intermediate-risk prostate cancer. Urology 2016;93:141—6.
Hori S, Nakai Y, Tachibana A, Omori C, Nishimura N, Inoue K, et al. Clinical sig-
nificance of limited and extended pelvic lymph node dissection during robot-
assisted radical prostatectomy for patients with localized prostate cancer: A
retrospective, propensity score matching analysis. Int ] Urol 2023;30(2):168—75.
Gandaglia G, Trinh QD, Hu ]C, Schiffmann J, Becker A, Roghmann F, et al. The
impact of robot-assisted radical prostatectomy on the use and extent of pelvic

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

lymph node dissection in the "post-dissemination” period. Eur J Surg Oncol
2014;40(9):1080—6.

Jeschke S, Beri A, Grull M, Ziegerhofer ], Prammer P, Leeb K, et al. Laparoscopic
radioisotope-guided sentinel lymph node dissection in staging of prostate
cancer. Eur Urol 2008;53(1):126—32.

Hovels AM, Heesakkers RA, Adang EM, Jager GJ, Strum S, Hoogeveen YL, et al.
The diagnostic accuracy of CT and MRI in the staging of pelvic lymph nodes in
patients with prostate cancer: a meta-analysis. Clin Radiol 2008;63(4):387—95.
Haxhimolla ], Kua B, Gilbourd D, Haxhimolla H. PSMA PET scan era: A changing
paradigm PSMA PET and lymph node dissection for prostate cancer manage-
ment. Semin Oncol Nurs 2020;36(4)151044.

Wang X, Wen Q, Zhang H, Ji B. Head-to-head comparison of (68)Ga-PSMA-11
PET/CT and multiparametric MRI for pelvic lymph node staging prior to radical
prostatectomy in patients with intermediate to high-risk prostate cancer: a
meta-analysis. Front Oncol 2021;11737989.

Cagiannos I, Karakiewicz P, Eastham JA, Ohori M, Rabbani F, Gerigk C, et al.
A preoperative nomogram identifying decreased risk of positive pelvic lymph
nodes in patients with prostate cancer. ] Urol 2003;170(5):1798—803.
Briganti A, Abdollah F, Nini A, Suardi N, Gallina A, Capitanio U, et al. Perfor-
mance characteristics of computed tomography in detecting lymph node
metastases in contemporary patients with prostate cancer treated with
extended pelvic lymph node dissection. Eur Urol 2012;61(6):1132—8.
Gandaglia G, Ploussard G, Valerio M, Mattei A, Fiori C, Fossati N, et al. A novel
nomogram to identify candidates for extended pelvic lymph node dissection
among patients with clinically localized prostate cancer diagnosed with mag-
netic resonance imaging-targeted and systematic biopsies. Eur Urol
2019;75(3):506—14.

Chen J, Wang Z, Zhao J, Zhu S, Sun G, Liu ], et al. Pelvic lymph node dissection
and its extent on survival benefit in prostate cancer patients with a risk of
lymph node invasion >5%: a propensity score matching analysis from SEER
database. Sci Rep 2019;9(1)17985.

Panaiyadiyan S, Kumar R. Prostate cancer nomograms and their application in
Asian men: a review. Prostate International 2024;12(1):1-9.

Briganti A, Larcher A, Abdollah F, Capitanio U, Gallina A, Suardi N, et al. Updated
nomogram predicting lymph node invasion in patients with prostate cancer
undergoing extended pelvic lymph node dissection: the essential importance
of percentage of positive cores. Eur Urol 2012;61(3):480—7.

Mohler ], Bahnson RR, Boston B, Busby JE, D'Amico A, Eastham JA, et al. NCCN
clinical practice guidelines in oncology: prostate cancer. ] Natl Compr Cancer
Netw 2010;8(2):162—200.

Morizane S, Honda M, Shimizu R, Tsounapi P, Teraoka S, Yumioka T, et al.
Extent of pelvic lymph node dissection improves early oncological outcomes
for patients with high-risk prostate cancer without lymph node involvement
after robot-assisted radical prostatectomy. Int J Clin Oncol 2022;27(4):781-9.
Goto Y, Utsumi T, Maruo M, Kurozumi A, Noro T, Tanaka S, et al. Development
and validation of novel nomogram to identify the candidates for extended
pelvic lymph node dissection for prostate cancer patients in the robotic era. Int
J Urol 2023;30(8):659—65.

Partin AW, Kattan MW, Subong EN, Walsh PC, Wojno K], Oesterling JE, et al.
Combination of prostate-specific antigen, clinical stage, and Gleason score to
predict pathological stage of localized prostate cancer. A multi-institutional
update. JAMA 1997;277(18):1445—51.

Makarov DV, Trock BJ, Humphreys EB, Mangold LA, Walsh PC, Epstein ]I, et al.
Updated nomogram to predict pathologic stage of prostate cancer given
prostate-specific antigen level, clinical stage, and biopsy Gleason score (Partin
tables) based on cases from 2000 to 2005. Urology 2007;69(6):1095—101.
Briganti A, Chun FK, Salonia A, Zanni G, Scattoni V, Valiquette L, et al. Validation
of a nomogram predicting the probability of lymph node invasion among pa-
tients undergoing radical prostatectomy and an extended pelvic lymphade-
nectomy. Eur Urol 2006;49(6):1019—26. discussion 26-7.

Memorial Sloan Kettering Cancer Center. Pre-Radical Prostatectomy Tool to
Predict Probability of Lymph Node Involvement in Prostate Cancer Patients; 2020.
Available online: www.mskcc.org/nomograms/prostate/pre_op. [Accessed 15
June 2020].

Milonas D, Venclovas Z, Muilwijk T, Jievaltas M, Joniau S. External validation of
Memorial Sloan Kettering Cancer Center nomogram and prediction of optimal
candidate for lymph node dissection in clinically localized prostate cancer.
Cent European J Urol 2020;73(1):19—25.

Di Pierro GB, Salciccia S, Frisenda M, Tufano A, Sciarra A, Scarrone E, et al.
Comparison of four validated nomograms (Memorial Sloan Kettering cancer
center, Briganti 2012, 2017, and 2019) predicting lymph node invasion in
patients with high-risk prostate cancer candidates for radical prostatectomy
and extended pelvic lymph node dissection: clinical experience and review of
the literature. Cancers (Basel) 2023;15(6).

Cimino S, Reale G, Castelli T, Favilla V, Giardina R, Russo GI, et al. Comparison
between Briganti, Partin and MSKCC tools in predicting positive lymph nodes
in prostate cancer: a systematic review and meta-analysis. Scand ] Urol
2017;51(5):345-50.

Suardi N, Larcher A, Haese A, Ficarra V, Govorov A, Buffi NM, et al. Indication for
and extension of pelvic lymph node dissection during robot-assisted radical
prostatectomy: an analysis of five European institutions. Eur Urol 2014;66(4):
635—43.

Flammia RS, Hoeh B, Chierigo F, Hohenhorst L, Sorce G, Tian Z, et al. Differences
in rates of pelvic lymph node dissection in National Comprehensive Cancer


http://refhub.elsevier.com/S2287-8882(24)00022-9/sref1
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref1
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref1
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref2
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref2
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref2
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref3
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref3
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref3
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref3
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref3
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref4
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref4
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref4
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref4
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref5
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref5
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref5
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref6
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref6
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref6
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref6
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref7
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref7
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref7
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref7
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref7
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref8
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref8
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref8
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref8
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref9
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref9
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref9
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref9
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref9
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref10
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref10
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref10
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref10
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref10
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref11
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref11
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref11
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref11
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref12
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref12
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref12
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref12
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref12
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref13
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref13
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref13
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref13
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref13
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref14
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref14
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref14
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref14
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref15
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref15
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref15
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref15
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref16
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref16
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref16
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref17
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref17
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref17
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref17
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref18
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref18
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref18
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref18
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref19
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref19
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref19
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref19
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref19
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref20
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref20
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref20
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref20
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref20
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref20
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref21
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref21
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref21
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref21
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref22
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref22
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref22
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref23
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref23
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref23
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref23
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref23
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref24
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref24
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref24
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref24
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref25
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref25
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref25
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref25
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref25
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref26
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref26
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref26
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref26
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref26
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref27
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref27
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref27
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref27
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref27
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref28
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref28
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref28
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref28
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref28
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref29
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref29
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref29
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref29
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref29
http://www.mskcc.org/nomograms/prostate/pre_op
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref31
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref31
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref31
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref31
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref31
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref32
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref32
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref32
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref32
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref32
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref32
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref33
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref33
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref33
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref33
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref33
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref34
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref34
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref34
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref34
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref34
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref35
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref35

36.

37.

38.

39.

40.

41.

42,

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

S. Morizane and A. Takenaka | Extended lymphadenectomy for prostate cancer

Network favorable, unfavorable intermediate- and high-risk prostate cancer
across United States SEER registries. Curr Urol 2022;16(4):191—6.

Morizane S, Honda M, Fukasawa S, Komaru A, Inokuchi |, Eto M, et al. Com-
parison of the diagnostic efficacy and perioperative outcomes of limited versus
extended pelvic lymphadenectomy during robot-assisted radical prostatec-
tomy: a multi-institutional retrospective study in Japan. Int J Clin Oncol
2018;23(3):568—75.

Ploussard G, Briganti A, de la Taille A, Haese A, Heidenreich A, Menon M, et al.
Pelvic lymph node dissection during robot-assisted radical prostatectomy:
efficacy, limitations, and complications-a systematic review of the literature.
Eur Urol 2014;65(1):7—16.

Fossati N, Willemse PM, Van den Broeck T, van den Bergh RCN, Yuan CY,
Briers E, et al. The benefits and harms of different extents of lymph node
dissection during radical prostatectomy for prostate cancer: a systematic re-
view. Eur Urol 2017;72(1):84—109.

Passoni NM, Abdollah F, Suardi N, Gallina A, Bianchi M, Tutolo M, et al. Head-
to-head comparison of lymph node density and number of positive lymph
nodes in stratifying the outcome of patients with lymph node-positive prostate
cancer submitted to radical prostatectomy and extended lymph node dissec-
tion. Urol Oncol 2014;32(1):29 e21. e28.

Nagaya N, Chua K], Sterling ], Horie S, Kim IY. Extended versus standard pelvic
lymph node dissection yields no difference in 3-year biochemical recurrence
rates. Prostate Int 2023;11(2):107—12.

Kim KH, Lim SK, Kim HY, Shin TY, Lee JY, Choi YD, et al. Extended vs standard
lymph node dissection in robot-assisted radical prostatectomy for intermedi-
ate- or high-risk prostate cancer: a propensity-score-matching analysis. BJU Int
2013;112(2):216—-23.

Zhang X, Zhang G, Wang ], Bi J. Different lymph node dissection ranges during
radical prostatectomy for patients with prostate cancer: a systematic review
and network meta-analysis. World ] Surg Oncol 2023;21(1):80.

Cacciamani GE, Maas M, Nassiri N, Ortega D, Gill K, Dell'Oglio P, et al. Impact of
pelvic lymph node dissection and its extent on perioperative morbidity in
patients undergoing radical prostatectomy for prostate cancer: a comprehen-
sive systematic review and meta-analysis. Eur Urol Oncol 2021;4(2):134—49.

. Colicchia M, Sharma V, Abdollah F, Briganti A, Jeffrey Karnes R. Therapeutic

value of standard versus extended pelvic lymph node dissection during radical
prostatectomy for high-risk prostate cancer. Curr Urol Rep 2017;18(7):51.
Altok M, Babaian K, Achim MF, Achim GC, Troncoso P, Matin SF, et al. Surgeon-
led prostate cancer lymph node staging: pathological outcomes stratified by
robot-assisted dissection templates and patient selection. BJU Int 2018;122(1):
66—75.

Touijer KA, Sjoberg DD, Benfante N, Laudone VP, Ehdaie B, Eastham JA, et al.
Limited versus extended pelvic lymph node dissection for prostate cancer: a
randomized clinical trial. Eur Urol Oncol 2021;4(4):532—9.

Shiota M, Blas L, Eto M. Current status and future perspective on the man-
agement of lymph node-positive prostate cancer after radical prostatectomy.
Cancers (Basel) 2022;14(11).

Kim EH, Larson JA, Figenshau M, Figenshau RS. Perioperative complications of
robot-assisted partial nephrectomy. Curr Urol Rep 2013;15(1).

Bivalacqua TJ, Pierorazio PM, Gorin MA, Allaf ME, Carter HB, Walsh PC.
Anatomic extent of pelvic lymph node dissection: impact on long-term cancer-
specific outcomes in men with positive lymph nodes at time of radical pros-
tatectomy. Urology 2013;82(3):653—8.

Chenam A, Ruel N, Pal S, Barlog J, Lau C, Wilson T, et al. Biochemical recurrence
after robot-assisted extended pelvic lymphadenectomy for prostate cancer.
Can J Urol 2018;25(3):9340-8.

Lestingi JFP, Guglielmetti GB, Trinh QD, Coelho RF, Pontes Jr ], Bastos DA, et al.
Extended versus limited pelvic lymph node dissection during radical prosta-
tectomy for intermediate- and high-risk prostate cancer: early oncological
outcomes from a randomized phase 3 trial. Eur Urol 2021;79(5):595—604.
Yuh B, Artibani W, Heidenreich A, Kimm S, Menon M, Novara G, et al. The role
of robot-assisted radical prostatectomy and pelvic lymph node dissection in
the management of high-risk prostate cancer: a systematic review. Eur Urol
2014;65(5):918—-27.

Morizane S, Honda M, Shimizu R, Teraoka S, Nishikawa R, Tsounapi P, et al.
Small-volume lymph node involvement and biochemical recurrence after
robot-assisted radical prostatectomy with extended lymph node dissection in
prostate cancer. Int ] Clin Oncol 2020;25(7):1398—404.

Ledezma RA, Negron E, Razmaria AA, Dangle P, Eggener SE, Shalhav AL, et al.
Robotic-assisted pelvic lymph node dissection for prostate cancer: frequency of
nodal metastases and oncological outcomes. World ] Urol 2015;33(11):
1689—94.

Pierorazio PM, Gorin MA, Ross AE, Feng ZY, Trock BJ], Schaeffer EM, et al.
Pathological and oncologic outcomes for men with positive lymph nodes at
radical prostatectomy: the Johns Hopkins hospital 30-year experience. Prostate
2013;73(15):1673—80.

Mandel P, Kriegmair MC, Bogdan K, Boehm K, Budaus L, Graefen M, et al. As-
sociation between Lymph Node Counts and Oncological Outcomes in Lymph
Node Positive Prostate Cancer. European Urology Focus 2017;3(2-3):248—55.
Preisser F, van den Bergh RCN, Gandaglia G, Ost P, Surcel CI, Sooriakumaran P,
et al. Effect of extended pelvic lymph node dissection on oncologic outcomes in
patients with D'Amico intermediate and high risk prostate cancer treated with
radical prostatectomy: a multi-institutional study. ] Urol 2020;203(2):338—43.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

127

Preisser F, Bandini M, Marchioni M, Nazzani S, Tian Z, Pompe RS, et al. Extent of
lymph node dissection improves survival in prostate cancer patients treated
with radical prostatectomy without lymph node invasion. Prostate 2018;78(6):
469-75.

Schiavina R, Manferrari F, Garofalo M, Bertaccini A, Vagnoni V, Guidi M, et al.
The extent of pelvic lymph node dissection correlates with the biochemical
recurrence rate in patients with intermediate- and high-risk prostate cancer.
BJU Int 2011;108(8):1262-8.

Abdollah F, Gandaglia G, Suardi N, Capitanio U, Salonia A, Nini A, et al. More
extensive pelvic lymph node dissection improves survival in patients with
node-positive prostate cancer. Eur Urol 2015;67(2):212—9.

Yang G, Xie ], Guo Y, Yuan ], Wang R, Guo C, et al. Identifying the candidates
who will benefit from extended pelvic lymph node dissection at radical
prostatectomy among patients with prostate cancer. Front Oncol
2021;11790183.

Choo MS, Kim M, Ku JH, Kwak C, Kim HH, Jeong CW. Extended versus standard
pelvic lymph node dissection in radical prostatectomy on oncological and
functional outcomes: a systematic review and meta-analysis. Ann Surg Oncol
2017;24(7):2047—54.

Godoy G, von Bodman C, Chade DC, Dillioglugil O, Eastham JA, Fine SW, et al.
Pelvic lymph node dissection for prostate cancer: frequency and distribution of
nodal metastases in a contemporary radical prostatectomy series. J Urol
2012;187(6):2082—6.

Jung JH, Seo JW, Lim MS, Lee JW, Chung BH, Hong S]J, et al. Extended pelvic
lymph node dissection including internal iliac packet should be performed
during robot-assisted laparoscopic radical prostatectomy for high-risk prostate
cancer. J Laparoendosc Adv Surg Tech 2012;22(8):785-90.

Thurairaja R, Studer UE, Burkhard FC. Indications, extent, and benefits of pelvic
lymph node dissection for patients with bladder and prostate cancer. Oncol
2009;14(1):40—-51.

Gandaglia G, Fossati N, Zaffuto E, Bandini M, Dell'Oglio P, Bravi CA, et al.
Development and internal validation of a novel model to identify the candi-
dates for extended pelvic lymph node dissection in prostate cancer. Eur Urol
2017;72(4):632—40.

Motterle G, Ahmed ME, Andrews ]R, Karnes R]. The role of radical prostatec-
tomy and lymph node dissection in clinically node positive patients. Front
Oncol 2019;9:1395.

Moris L, Cumberbatch MG, Van den Broeck T, Gandaglia G, Fossati N, Kelly B,
et al. Benefits and risks of primary treatments for high-risk localized and locally
advanced prostate cancer: an international multidisciplinary systematic re-
view. Eur Urol 2020;77(5):614—27.

Touijer KA, Mazzola CR, Sjoberg DD, Scardino PT, Eastham JA. Long-term out-
comes of patients with lymph node metastasis treated with radical prosta-
tectomy without adjuvant androgen-deprivation therapy. Eur Urol 2014;65(1):
20-5.

Stephenson A], Bolla M, Briganti A, Cozzarini C, Moul JW, Roach 3rd M, et al.
Postoperative radiation therapy for pathologically advanced prostate cancer
after radical prostatectomy. Eur Urol 2012;61(3):443—51.

Stephenson A], Scardino PT, Bianco Jr FJ, Eastham JA. Salvage therapy for locally
recurrent prostate cancer after external beam radiotherapy. Curr Treat Options
Oncol 2004;5(5):357—65.

Wiegel T, Bottke D, Steiner U, Siegmann A, Golz R, Storkel S, et al. Phase III
postoperative adjuvant radiotherapy after radical prostatectomy compared
with radical prostatectomy alone in pT3 prostate cancer with postoperative
undetectable prostate-specific antigen: ARO 96-02/AUO AP 09/95. ] Clin Oncol
2009;27(18):2924-30.

Messing EM, Manola J, Yao ], Kiernan M, Crawford D, Wilding G, et al. Imme-
diate versus deferred androgen deprivation treatment in patients with node-
positive prostate cancer after radical prostatectomy and pelvic lymphadenec-
tomy. Lancet Oncol 2006;7(6):472—9.

Shiota M, Takamatsu D, Kimura T, Tashiro K, Matsui Y, Tomida R, et al.
Radiotherapy plus androgen deprivation therapy for prostate-specific antigen
persistence in lymph node-positive prostate cancer. Cancer Sci 2022;113(7):
2386—96.

Kim YJ, Song C, Eom KY, Kim IA, Kim JS. Lymph node ratio determines the
benefit of adjuvant radiotherapy in pathologically 3 or less lymph node-
positive prostate cancer after radical prostatectomy: a population-based
analysis with propensity-score matching. Oncotarget 2017;8(66):110625—34.
Touijer KA, Karnes RJ, Passoni N, Sjoberg DD, Assel M, Fossati N, et al. Survival
outcomes of men with lymph node-positive prostate cancer after radical
prostatectomy: a comparative analysis of different postoperative management
strategies. Eur Urol 2018;73(6):890—6.

Mallikarjunappa SS, Osunkoya AO. Radical prostatectomy findings in patients
with locally aggressive grade group 5 prostatic adenocarcinoma and negative
limited or extended pelvic lymph node dissection. Pathol Res Pract 2023;244:
154415.

Ghali F, Daly WC, Hansen M, Hayn M, Sammon ], Beaule LT, et al. Pathologic
nodal downstaging in men with clinically involved lymph nodes undergoing
radical prostatectomy: Implications for definitive locoregional therapy. Urol
Oncol 2021;39(2):130 el. e30 e7.

Huebner NA, Wasinger G, Rajwa P, Resch I, Korn S, Rasul S, et al. Clinical pa-
rameters for the prediction of occult lymph node metastasis in patients with
negative PSMA-PET. Urol Oncol 2024;42(4):115.e9—115.e16.


http://refhub.elsevier.com/S2287-8882(24)00022-9/sref35
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref35
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref35
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref36
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref36
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref36
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref36
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref36
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref36
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref37
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref37
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref37
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref37
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref37
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref38
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref38
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref38
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref38
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref38
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref39
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref39
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref39
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref39
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref39
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref40
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref40
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref40
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref40
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref41
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref41
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref41
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref41
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref41
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref42
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref42
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref42
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref43
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref43
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref43
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref43
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref43
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref44
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref44
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref44
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref45
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref45
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref45
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref45
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref45
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref46
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref46
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref46
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref46
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref47
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref47
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref47
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref48
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref48
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref49
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref49
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref49
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref49
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref49
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref50
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref50
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref50
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref50
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref51
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref51
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref51
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref51
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref51
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref52
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref52
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref52
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref52
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref52
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref53
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref53
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref53
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref53
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref53
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref54
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref54
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref54
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref54
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref54
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref55
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref55
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref55
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref55
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref55
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref56
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref56
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref56
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref56
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref57
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref57
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref57
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref57
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref57
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref58
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref58
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref58
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref58
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref58
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref59
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref59
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref59
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref59
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref59
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref60
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref60
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref60
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref60
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref61
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref61
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref61
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref61
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref62
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref62
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref62
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref62
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref62
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref63
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref63
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref63
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref63
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref63
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref64
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref64
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref64
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref64
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref64
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref65
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref65
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref65
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref65
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref66
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref66
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref66
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref66
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref66
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref67
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref67
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref67
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref68
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref68
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref68
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref68
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref68
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref69
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref69
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref69
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref69
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref69
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref70
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref70
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref70
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref70
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref71
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref71
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref71
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref71
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref72
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref72
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref72
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref72
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref72
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref72
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref73
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref73
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref73
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref73
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref73
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref74
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref74
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref74
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref74
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref74
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref75
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref75
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref75
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref75
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref75
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref76
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref76
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref76
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref76
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref76
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref77
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref77
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref77
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref77
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref78
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref78
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref78
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref78
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref79
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref79
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref79
http://refhub.elsevier.com/S2287-8882(24)00022-9/sref79

	Current status and therapeutic value of extended pelvic lymph node dissection during radical prostatectomy for prostate cancer
	1. Introduction
	2. Selection criteria for ePLND in localized prostate cancer patients
	3. Current status of PLND during RP in clinical practice
	4. Disadvantages of ePLND in localized prostate cancer patients
	5. Diagnostic value of performing ePLND in localized prostate cancer patients
	6. Therapeutic value of performing ePLND in localized prostate cancer patients
	7. Why does the therapeutic value of ePLND for patients with localized prostate cancer remain controversial?
	8. Therapeutic value of performing ePLND in advanced prostate cancer patients
	9. Conclusion
	Conflicts of interest
	Funding/support and role of sponsor
	Ethics statement
	Acknowledgments
	References


