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Does increasing the nodal yield improve outcomes in contemporary
patients without nodal metastasis undergoing radical prostatectomy?
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Abstract

Objectives: To determine if the number of lymph nodes (LNs) removed is an independent predictor of biochemical recurrence (BCR) in
patients without LN metastases undergoing radical prostatectomy (RP).
Material and methods: Retrospective analysis of 7,310 patients treated at 7 centers with RP and pelvic LN dissection for clinically

localized prostate cancer between 2000 and 2011. Patients with LN metastases (n ¼ 398) and other reasons (stated later in the article) (n ¼
372) were excluded, which left 6,540 patients for the final analyses.
Results: Overall, median biopsy and RP Gleason score were both 7; median prostate specific antigen level was 6 ng/ml (interquartile

range [IQR]: 5); and median number of LNs removed was 6 (IQR: 8). A total of 3,698 (57%), 2,064 (32%), and 508 (8%) patients had ≥6,
≥10, and ≥20 LNs removed, respectively. Patients with more LNs removed were older, had a higher prostate specific antigen level, had
higher clinical and pathologic T stage, and had higher RP Gleason score (all P o 0.002). Within a median follow-up of 21 (IQR: 16)
months, more LNs removed was associated with an increased risk of BCR (continuous: P ¼ 0.021; categorical: P ¼ 0.014). In
multivariable analyses that adjusted for the effects of standard clinicopathologic factors, none of the nodal stratifications predicted BCR.
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Conclusions: The number of LNs did not have any prognostic significance in our contemporary cohort of patients with LN-negative
prostate cancer. This suggests that the risk of missed clinically significant micrometastasis may be minimal in patients currently treated with
RP and having a lower LN yield. r 2014 Elsevier Inc. All rights reserved.
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1. Introduction

Pelvic lymph node dissection (PLND) is the only reliable
technique to ensure an accurate nodal status in prostate
cancer (PCa) [1,2]. PLND is not without morbidity and its
extent and therapeutic benefit is still a matter of debate
[3–5]. More extensive PLND has been shown to improve
survival in patients with lymph node (LN)-positive or LN-
negative bladder cancer or both [6,7].

Regarding PCa, several studies have suggested that a
more extensive PLND has a staging and therapeutic benefit
in patients with LN-positive PCa [8–11]. In patients with
LN-negative PCa, few studies found that more extensive
PLND is associated with a survival advantage owing to the
removal of clinically significant micrometastases [4,12].
However, in patients treated with radical prostatectomy
(RP) nowadays who have a lower-risk disease, a more
extensive PLND may not improve outcomes [5,13].

The notion that only a very few LNs are needed to be
removed to define low-risk patients as node negative is
mainly driven by the extremely low rate of LN involvement
(LNI) in this patient group. Indeed, even extending the nodal
yield to all anatomical nodal pelvic areas would result in a
LN metastasis rate of o2% in these patients [14]. Con-
versely, one of the hypotheses that a higher nodal yield is
required to achieve accurate node-negative staging in men at
higher risk of LN disease is based on the highly complex
anatomical pathway of LN metastasis in PCa. LN dissem-
ination in PCa, indeed, does not follow a predefined pathway
of metastatic spread but rather different lymphatic routes
tributary to several primary lymphatic landing sites [15,16].

The aim of this study was to determine if the number of LNs
removed, especially in patients with LN-negative PCa with
unfavorable clinicopathologic features, is associated with the risk
of biochemical recurrence (BCR) in a contemporary RP cohort.

2. Material and methods

2.1. Patients and data collection

This was an institutional review board–approved study,
with all participating sites providing the necessary institu-
tional data sharing agreements before the initiation of the
study. Seven academic centers from Europe, Canada, and
the United States provided data. The study comprised 7,310
patients who underwent RP with bilateral PLND for PCa
between 2000 and 2011. No patient received preoperative
radiotherapy, hormonal treatment, or chemotherapy. None
of the patients received adjuvant hormonal therapy, and 164

(2.5%) patients received postoperative radiotherapy within
12 months of RP at prostate specific antigen (PSA) levels
less than 0.2 ng/ml (i.e., adjuvant radiotherapy).

No patient had distant metastatic disease at the time of RP.
Indication for RP was biopsy-proven PCa. All patients without
follow-up (FU) (n = 281), missing RP Gleason score (n = 25),
missing PSA value (n = 23), or PSA 450 ng/ml (i.e. possible
metastatic disease) [17] (n ¼ 43) were excluded from analyses.
Patients with LN metastasis (n ¼ 398) were also excluded
from the analyses. LNs were examined grossly, and all of
lymphoid tissue was submitted for histologic examination. The
extent of LN dissection was at the surgeon’s discretion, and
extended LN dissection was not routinely performed.

2.2. Clinical and pathologic evaluation

All surgical specimens were processed according to
standard pathologic procedures as outlined elsewhere
[18]. Dedicated genitourinary pathologists assigned patho-
logic stage, which was reassigned according to the 2007
American Joint Committee on Cancer Tumor, Node, Meta-
stasis staging system when necessary.

2.3. FU

FU was conducted according to institutional protocols.
Generally, patients were seen postoperatively quarterly
within the first year, semiannually in the second year, and
annually thereafter. Digital rectal examination and PSA
evaluation were performed at each visit. The primary end
point was defined as PSA 40.2 ng/ml on 2 occasions.

2.4. Statistical analysis

Nodal yield was analyzed as continuous variable, tertiles,
and using the cutoffs of ≥6, ≥10, and ≥20 removed LNs.
Using the cutoff of 6 LNs is based on the median number of
6 LNs removed in the whole cohort of patients. The cutoff 10
is based on previous reports indicating that more than 10 LNs
is the minimum number required for standard LN dissection
[11,19]. The cutoff of 20 LNs is based on previous re-
ports indicating an extended LN dissection [2,20]. The
Kolmogorov-Smirnov test was used to access the distribution
of variables. The Fisher exact and chi-squared tests were
used to evaluate the associations between categorical varia-
bles. Differences in variables with a continuous distribution
across categories were assessed using Mann-Whitney U
(2 categories) and Kruskal-Wallis tests (3 and more categories).
The correlation between 2 continuous and ranked variables
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