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Abstract

Introduction: Our aim was to assess adherence to National 
Comprehensive Cancer Network (NCCN) and American Urological 
Association (AUA) guidelines for pelvic lymph node dissection 
(PLND) at the time of either robot-assisted (RARP) or open radical 
prostatectomy (ORP). 
Methods: We relied on the Surveillance, Epidemiology, and End 
Results-Medicare linked database and focused on localized pros-
tate cancer (PCa) patients who were treated with either RARP or 
ORP between October 2008 and December 2009. Categorical and 
multivariable logistic regression analyses targeted two endpoints: 
1) probability of guideline-recommended PLND; and 2) probability 
of no PLND, when not guideline-recommended.
Results: Among 5268 PCa patients, adherence to NCCN PLND 
guideline was 56.9% during RARP and 76.5% during ORP (odds 
ratio [OR] 0.4, 95% confidence interval [CI] 0.3‒0.6). AUA PLND 
guideline adherence was 68.1% during RARP and 82.4% during 
ORP (OR 0.7, 95% CI 0.5‒0.9). When PLND was not recom-
mended, it was more frequently performed during ORP according 
to either NCCN (OR 3.7, 95% CI 3.5‒3.9) or AUA (OR 2.7, 95% 
CI 2.6‒2.8). According to the NCCN guideline, at recommended 
PLND in ORP patients, 6.3% harboured lymph node invasion (LNI) 
(number needed to treat [NNT] 16) vs. 3.2% at RARP (NNT 31). 
According to the AUA guideline, at recommended PLND in ORP 
patients, 12.3% harboured LNI (NNT 8) vs. 5.1% RARP (NNT 19). 
Conclusions: Adherence to NCCN and AUA PLND guidelines was 
lower during RARP than during ORP when PLND was recommend-
ed. The rate of non-recommended PLND was also higher during 
ORP than during RARP. Technical considerations may be at play. 

Introduction

The recommendations for pelvic lymph node dissection 
(PLND) differ according to the source of the guideline.1-3 The 
National Comprehensive Cancer Network (NCCN) guideline 
recommends the use of PLND in patients who have a risk of 
lymph node invasion (LNI) ≥2%.3,4 Conversely, the American 
Urological Association (AUA) guideline states that PLND should 
be generally reserved for patients with higher risk of LNI.1

Based on the lack of consensus surrounding the indication 
to carry out PLND during radical prostatectomy (RP) and dif-
ferences in PLND rates according to the surgical approach,5,6

we compared PLND adherence rates to the NCCN and AUA 
guidelines in a North American patient cohort and relied 
on the RARP-specific modifier that became available as of 
October 2008. 

Methods

Population sources

The current study relied on the Surveillance, Epidemiology, 
and End Results (SEER)-Medicare-linked database. The SEER 
registries cover approximately 28% of the U.S. population 
with Medicare administrative data. Medicare covers approx-
imately 97% of Americans aged ≥65 years. Linkage to the 
SEER database is complete for approximately 93% of cases.7

Study population

Overall, 6310 patients with histologically confirmed pros-
tate cancer (PCa) (International Classification of Disease for 

Jonas Schiffmann, MD;1,2 Alessandro Larcher, MD;1,3,4 Maxine Sun;1 Zhe Tian;1 Jérémie Berdugo, MD;1,5 
Ion Leva, MD;1,5 Hugues Widmer, MD;6 Jean-Baptiste Lattouf, MD;6 Kevin C. Zorn, MD;6 Shahrokh F. Shariat, MD;7 
Francesco Montorsi, MD;3,4 Markus Graefen, MD;2 Fred Saad, MD;6 Pierre I. Karakiewicz, MD1,6

1Cancer Prognostics and Health Outcomes Unit, University of Montreal Health Centre, Montreal, QC, Canada; 2Martini-Clinic, Prostate Cancer Centre Hamburg-Eppendorf, Hamburg, Germany; 3Urological 
Research Institute, IRCCS Ospedale San Raffaele, Milan, Italy; 4Department of Urology, Vita-Salute San Raffaele University, Milan, Italy; 5Department of Pathology, University of Montreal Health Centre, 
Montreal, QC, Canada; 6Department of Urology, University of Montreal  Health Centre, Montreal, QC, Canada; 7Department of Urology, Medical University of Vienna, Vienna, Austria

Suboptimal use of pelvic lymph node dissection: Differences in 
guideline adherence between robot-assisted and open radical 
prostatectomy



CUAJ • July-August 2016 • Volume 10, Issues 7-8270

Schiffmann et al.

Oncology [ICD-O] site code 61.9, histologic code 8140) 
aged 65 years or older treated with RP from October 1, 
2008‒December 31, 2009 were identified. This time frame 
was selected as a specific modifier code for robot-assisted 
approach (RARP), which was introduced on October 1, 
2008 (ICD-9 Clinical Modification [ICD-9-CM] procedure 
code: 17.42). Patients with unknown clinical characteristics 
were excluded (n=1042). This resulted in 5268 assessable 
patients. 

Covariates

Age, race, population density (urban vs. rural), marital sta-
tus (married vs. unmarried), 2000 census tract percent with 
four-year college education (very low ≤14.3; low 14.4–25.4; 
high 25.5–42.2; and very high ≥42.3%), 2000 census tract 
annual median income, region of residence, pathological 
Gleason score, preoperative prostate-specific antigen (PSA), 
clinical and pathological tumour stage, nodal stage, surgical 
volume (low ≤2; intermediate 3‒6; high ≥7 cases/year), and 
Charlson comorbidity index (CCI)8 were assigned. 

Statistical analyses

Our statistical analyses consisted of two steps. First, we 
quantified the rate of adherence to PLND recommenda-
tions according to either the NCCN or AUA guidelines. 
The contemporary NCCN guideline recommends PLND in 
patients with a nomogram-calculated LNI risk of ≥2%.3,4 The 
AUA guideline recommend a PLND in PCa patients with a 
PSA ≥20ng/ml or a PSA between 10 and 20 ng/ml with a 
Gleason score >6.1,2

Second, we relied on two separate multivariable logistic 
regression analyses for predicting PLND when it was recom-
mended according to either the NCCN or AUA guidelines. 
Then, two additional models were fitted to predict no PLND 
when it was not recommended according to either NCCN 
or AUA guidelines. All statistical tests were performed using 
R. All tests were two-sided, with a significance level set at 
p<0.05.

Results

Baseline descriptives

Of 5268 PCa patients, 3123 (59.3%) were treated with 
RARP and 2145 (40.7%) were treated with open radical 
prostatectomy (ORP), respectively. Significant differences 
between RARP and ORP patients were recorded for several 
characteristics (Table 1). Most importantly, PLND was sig-
nificantly less frequent in RARP than in ORP patients (49.8 
vs. 72.5%; p<0.001). 

Adherence to guidelines

First, we examined adherence to the NCCN PLND guideline. 
PLND was recommended in 73.7% of RARP and 73.7% 
of ORP patients (Fig. 1). PLND was performed in 56.9% 
of RARPs and 76.5% of ORPs when recommended by the 
NCCN guideline (odds ratio [OR] 0.4, 95% confidence 
interval [CI] 0.3‒0.6; p<0.001). Conversely, PLND was not 
recommended by the NCCN guideline in 26.3% of RARPs 
and 26.3% of ORPs. PLND was indeed not performed in 
70% of RARPs and 38.8% of ORPs (OR 3.7, 95% CI 3.5‒3.9; 
p<0.001). LNI was recorded in 3.2% of RARP and in 6.3% of 
ORP patients when PLND was recommended by the NCCN 
guideline. The number needed to treat (NNT) was 31 vs. 16 
in RARP and ORP patients, respectively (Fig. 1).

Second, we examined adherence to the AUA PLND 
guideline. According to the AUA guideline, PLND was rec-
ommended in 13.8% of RARP and 17.4% of ORP patients. 
PLND was performed in 68.1% of RARPs and 82.4% of 
ORPs when recommended by the AUA guideline (OR 0.7, 
95% CI 0.5‒0.9). Conversely, PLND was not recommended 
by the AUA guideline in 86.2% of RARPs and 82.6% of 
ORPs. PLND was indeed not performed in 53.1% of RARPs 
and 29.6% of ORPs (OR 2.7, 95% CI 2.2‒3.3; p<0.001). LNI 
was recorded in 5.1% of RARP and 12.3% of ORP patients 
when PLND was recommended by the AUA guideline. The 
NNT was 19 vs. 8 in RARP and ORP patients, respectively 
(Fig. 1).

Multivariable logistic regression analyses predicting PLND when PLND 
is recommended by guidelines 

The first set of multivariable logistic regression analyses 
focused on predictor variables that are associated with 
adherence to recommended PLND according to the NCCN 
guideline. Within these analyses, five variables achieved 
independent predictor status: surgical approach, region of 
residence, surgical volume, education, and marital status. 
Specifically, patients treated by high-volume surgeons were 
more likely to undergo PLND when recommended than 
those treated by low-volume surgeons (OR 1.3, 95% CI 
1.0‒1.7; p=0.048). Additionally, patients residing on the 
Pacific coast (OR 1.3, 95% CI 1.1‒1.7; p=0.002) were more 
likely to undergo PLND when recommended than those 
residing in the East. Similarly, patients from the high educa-
tion category were more likely to undergo PLND when rec-
ommended than those from the very low education category 
(OR 1.5, 95% CI 1.0‒2.1; p=0.04). Conversely, patients 
treated with RARP were less likely to undergo PLND when 
recommended than ORP patients (OR 0.4, 95% CI 0.3‒0.5; 
p<0.001). Finally, unmarried patients were also less likely to 
undergo PLND when recommended compared to those who 
were married (OR 0.8, 95% CI 0.6‒0.96; p=0.03) (Table 2).
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The second set of multivariable logistic regression analy-
ses focused on variables that are associated with adherence 
to recommended PLND according to the AUA guideline. 

Within these analyses, two variables achieved independent 
predictor status: surgical approach and region of residence. 
Specifically, patients treated with RARP were less likely to 

Table 1. Descriptive statistics of 5268 patients treated with either RARP or ORP for localized prostate cancer between 
October 1, 2008 and December 31, 2009 within the SEER-Medicare-linked database 

Parameter
Overall
n=5268

ORP
n=2145 (40.7%)

RARP
n=3123 (59.3%)

p value

Patient age, years
Mean (median)
IQR
Range

69.1 (68.0)
66.0–71.0

65–80

69.2 (68.0)
66.0–71.0

65–80

69.0 (68.0)
66.0–71.0

65–80

0.1

Patient age categories, n (%)
65–66
67–68
69–71
≥72

1351 (25.6)
1364 (25.9)
1373 (26.1)
1180 (22.4)

544 (25.4)
541 (25.2)
551 (25.7)
509 (23.7)

807 (25.8)
823 (26.4)
822 (26.3)
671 (21.5)

0.3

Race, n (%)
White
Black
Other

4337 (82.3)
456 (8.7)
475 (9.0)

1747 (81.4)
208 (9.7)
190 (8.9)

2590 (82.9)
248 (7.9)
285 (9.1)

0.08

Marital status, n (%)
Married
Unmarried

4154 (78.9)
1114 (21.1)

1672 (77.9)
473 (22.1)

2482 (79.5)
641 (20.5)

0.2

Income in US$/year, n (%)
≤38 012
38 013–50 954
50 955–69 389
≥69 390

1300 (24.7)
1332 (25.3)
1321 (25.1)
1315 (25.0)

644 (30.1)
571 (26.6)
513 (23.9)
417 (19.4)

656 (21.0)
761 (24.4)
808 (25.9)
898 (28.8)

<0.001

Education, n (%) 
Very low
Low
High
Very high

1303 (24.7)
1319 (25.0)
1331 (25.3)
1315 (25.0)

632 (29.5)
575 (26.8)
505 (23.5)
433 (20.2)

671 (21.5)
744 (23.8)
826 (26.4)
882 (28.2)

<0.001

Population density, n (%)
Urban 
Rural

4626 (87.8)
642 (12.2)

1806 (84.2)
339 (15.8)

2820 (90.3)
303 (9.7)

<0.001

Region of residence, n (%)
East
Northern plains
Pacific coast
Southwest

1728 (32.8)
538 (10.2)
2637 (50.1)
365 (6.9)

676 (31.5)
193 (9.0)

1017 (47.5)
259 (12.1)

1052 (33.7)
345 (11.0)
1620 (51.9)
106 (3.4)

<0.001

Charlson comorbidity index, n (%)
0
1
2
≥3

3684 (69.9)
528 (10.0)
560 (10.6)
496 (9.4)

1477 (68.9)
214 (10.0)
241 (11.2)
213 (9.9)

2207 (70.7)
314 (10.1)
319 (10.2)
283 (9.1)

0.4

Preoperative serum PSA, ng/ml
Mean (median)
IQR 
Range

8.4 (5.9)
4.5–8.6
0.1–98

8.9 (6.1)
4.6–9.0
0.1–98

8.1 (5.8)
4.5–8.3
0.1–98

<0.001

Preoperative serum PSA (ng/ml), n (%)
<10 
10–20 
>20 

4298 (81.6)
684 (13.0)
286 (5.4)

1691 (78.8)
308 (14.4)
146 (6.8)

2607 (83.5)
376 (12.0)
140 (4.5)

<0.001

Clinical tumour stage, n (%)
≤cT2a
cT2b-cT2c
≥cT3a

4588 (87.1)
540 (10.3)
140 (2.7)

1817 (84.7)
257 (12.0)
71 (3.3)

2771 (88.7)
283 (9.1)
69 (2.2)

<0.001

IQR: interquartile range; ORP: open radical prostatectomy; PSA: prostate-specific antigen; RARP: robot-assisted radical prostatectomy; SEER: Surveillance, Epidemiology, and End Results.
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Table 1. Descriptive statistics of 5268 patients treated with either RARP or ORP for localized prostate cancer between 
October 1, 2008 and December 31, 2009 within the SEER-Medicare-linked database (cont’d)

Parameter
Overall
n=5268

ORP
n=2145 (40.7%)

RARP
n=3123 (59.3%)

p value

Pelvic lymph node dissection, n (%)
Not performed
Performed

2157 (40.9)
3111 (59.1)

590 (27.5)
1555 (72.5)

1567 (50.2)
1556 (49.8)

<0.001

Gleason score, n (%)
≤6
7
8–10 

1524 (28.9)
2916 (55.4)
828 (15.7)

660 (30.8)
1118 (52.1)
367 (17.1)

864 (27.7)
1798 (57.6)
461 (14.8)

<0.001

Pathological tumour stage, n (%)
pT2
pT3
pT4
Missing

3595 (68.2)
1281 (24.3)

53 (1.0)
339 (6.4)

1463 (68.2)
486 (22.7)
28 (1.3)
168 (7.8)

2132 (68.3)
795 (25.5)
25 (0.8)
171 (5.5)

<0.001

Nodal stage, n (%)
pN0/NX
pN1

5146 (97.7)
122 (2.3)

2068 (96.4)
77 (3.6)

3078 (98.6)
45 (1.4)

<0.001

Organ-confined tumour (≤pT2, N0/
NX), n (%)

3567 (67.7) 1444 (67.3) 2123 (68.0) 0.6

Surgical volume tertiles, n (%)
Low
Intermediate
High

759 (33.9)
723 (32.2)
760 (33.9)

345 (35.2)
402 (41.0)
234 (23.9)

441 (32.8)
321 (25.5)
526 (41.7)

<0.001 

IQR: interquartile range; ORP: open radical prostatectomy; PSA: prostate-specific antigen; RARP: robot-assisted radical prostatectomy; SEER: Surveillance, Epidemiology, and End Results.

Table 2. Multivariable logistic regression analyses A: adherence to PLND recommendation according to NCCN guideline; 
B: adherence to PLND recommendation according to AUA guideline, in 5268 patients treated with either RARP or ORP for 
localized prostate cancer between October 1, 2008 and December 31, 2009 within the SEER-Medicare-linked database

Multivariable analyses A
Adherence to PLND recommendation according to 

NCCN guideline: PLND when PLND is recommended

Multivariable analyses B
Adherence to PLND recommendation 

according to AUA guideline: PLND when 
PLND is recommended

OR (95% CI)  p value OR (95% CI) p value
Surgical approach

ORP
RARP

1 (ref.)
0.4 (0.3–0.5) <0.001

1 (ref.)
0.2 (0.1–0.5) <0.001

Region of residence
East
Northern plains
Pacific coast
Southwest

1 (ref.)
1.3 (0.9–1.9)
1.3 (1.1–1.7)
0.9 (0.5–1.5)

0.1
0.02
0.6

1 (ref.)
4.6 (1.4–15.2)
1.2 (0.6–2.4)
0.6 (0.2–1.6)

0.01
0.6
0.3

Surgical volume 
Low
Intermediate
High

1 (ref.)
1.2 (0.9–1.5)
1.3 (1.0–1.7)

0.2
0.048

1 (ref.)
1.4 (0.7–2.8)
1.2 (0.6–2.5)

0.4
0.5

Education
Very low
Low
High
Very high

1 (ref.)
1.1 (0.8–1.5)
1.5 (1.0–2.1)
1.4 (0.9–2.1)

0.6
0.04
0.2

1 (ref.)
0.7 (0.3–1.5)
2.1 (0.8–5.4)
2.9 (0.8–9.9)

0.4
0.1
0.1

Marital status
Married
Unmarried

1 (ref.)
0.8 (0.6–0.96) 0.03

1 (ref.)
0.6 (0.3–1.1) 0.1

All analyses were also adjusted for prostate-specific antigen, population density (rural vs. urban), patient age categories (65–66, 67–68, 69–71, ≥72 years), Charlson comorbidity index categories 
(0, 1, 2, ≥3), race (White, Black, other), and annual income categories (≤38 012, 38 013–50 954, 50 955–69 389, ≥69,390 US$), which failed to reach insignificant predictor status. AUA: American 
Urological Association; CI: confidence interval; NCCN: National Comprehensive Cancer Network; OR: odds ratio; ORP: open radical prostatectomy; PLND: pelvic lymph node dissection; RARP: 
robot-assisted radical prostatectomy; SEER: Surveillance, Epidemiology, and End Results.
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undergo PLND when recommended than those treated with 
ORP (OR 0.2, 95% CI 0.1‒0.5; p<0.001). Finally, patients 
residing in the Northern plains were more likely to undergo 
PLND when recommended than those residing in the East 
(OR 4.6, 95% CI 1.4‒15.2; p=0.01) (Table 2).

Multivariable logistic regression models predicting absence of PLND 
when PLND is not recommended by guidelines 

The third set of multivariable logistic regression analyses 
focused on predicting no PLND when it was not recom-
mended according to the NCCN guideline. Within these 
analyses, two variables achieved independent predictor 
status: surgical approach and surgical volume. Specifically, 
RARP patients were more likely to not undergo PLND when 
not recommended (OR 5.0, 95% CI 3.4‒7.7; p<0.001). 
Finally, patients treated by high-volume surgeons were less 
likely to not undergo PLND when not recommended than 
those treated by low-volume surgeons (OR 0.5, 95% CI 
0.3‒0.8; p=0.007) (Table 3).

The final multivariable logistic regression analyses 

focused on predicting no PLND when it was not recom-
mended according to the AUA guideline. Within these 
analyses, three variables achieved independent predictor 
status: surgical approach, region of residence, and surgi-
cal volume. Specifically, patients treated with RARP were 
more likely to not undergo PLND when not recommended 
than ORP patients (OR 3.0, 95% CI 2.4‒3.7; p<0.001). 
Conversely, patients residing at the Pacific coast were less 
likely to not undergo PLND when not recommended than 
those residing in the East (OR 0.8, 95% CI 0.6‒1.0; p=0.02). 
Finally, patients treated by high-volume surgeons were also 
less likely to not undergo PLND when not recommended 
than those treated by low-volume surgeons (OR 0.7, 95% 
CI 0.6‒0.9; p=0.003) (Table 3).

Discussion

Recommendations for PLND at RP differ according to the 
source of the guideline.1,3 Additionally, PLND rates might 
vary according to surgical approach.5,6,9 The objective of 
the present study was to assess differences in NCCN and 

RP
5268

RARP
3123 (59.3%)

ORP
2145 (40.7%)

PLND recommended
2301 (73.7%)

PLND not
recommended
822 (26.3%)

PLND recommended
1581 (73.7%)

PLND not
recommended
564 (26.3%)

PLND performed
1309 (56.9%)

pN1: 42 (3.2%)

PLND not performed
992 (43.1%)

PLND performed
247 (30%)

pN1: 3 (1.2%)

PLND not performed
575 (70%)

PLND performed
1210 (76.5%)

pN1: 76 (6.3%)

PLND not performed
371 (23.5%)

PLND performed
345 (61.2%)

pN1: 1 (0.3%)

PLND not performed
219 (38.8%)

NCCN Guideline AUA Guideline

PLND recommended
432 (13.8%)

PLND not
recommended
2691 (86.2%)

PLND recommended
374 (17.4%)

PLND not
recommended
1771 (82.6%)

PLND performed
294 (68.1%)

pN1: 15 (5.1%)

PLND not performed
138 (31.9%)

PLND performed
1262 (46.9%)

pN1: 30 (2.4%)

PLND not performed
1429 (53.1%)

PLND performed
308 (82.4%)

pN1: 38(12.3%)

PLND not performed
66 (17.6%)

PLND performed
1247 (70.4%)

pN1: 39 (3.1%)

PLND not performed
524 (29.6%)

Fig. 1. Flow chart representing surgical approach (robot-assisted vs. open radical prostatectomy) in 5268 patients; pelvic lymph node dissection (PLND) 
recommendation (National Comprehensive Cancer Network, American Urological Association) and the PLND status (performed vs. not performed).
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Table 3. Multivariable logistic regression analyses C: adherence to no PLND recommendation according to NCCN guidelines; 
and D: adherence to no PLND recommendation according to AUA guideline in 5268 patients treated with either RARP 
or ORP for localized prostate cancer between October 1, 2008 and December 31, 2009 within the SEER-Medicare-linked 
database

Multivariable analyses C  
Adherence to no PLND recommendation according 

to NCCN guideline: No PLND when PLND not 
recommended

Multivariable analyses D  
Adherence to no PLND recommendation 

according to AUA guideline: No PLND 
when PLND not recommended

OR (95% CI)  p value OR (95% CI) p value
Surgical approach

ORP
RARP

1 (ref.)
5.0 (3.4–7.7) <0.001 <0.001 <0.001

Region of residence
East
Northern plains
Pacific coast
Southwest

1 (ref.)
1.4 (0.8–2.7)
1.0 (0.7–1.6)
2.0 (0.9–4.3)

0.3
0.9
0.07

1 (ref.)
1.0 (0.7–1.4)
0.8 (0.6–1.0)
1.4 (0.9–2.2)

1.0
0.02
0.1

Surgical volume 
Low
Intermediate
High

1 (ref.)
1.0 (0.6–1.7)
0.5 (0.3–0.8)

0.9
0.007

1 (ref.)
0.9 (0.7–1.1)
0.7 (0.6–0.9)

0.4
0.003

Education
Very low
Low
High
Very high

1 (ref.)
0.8 (0.5–1.4)
0.9 (0.5–1.7)
0.9 (0.4–1.8)

0.5
0.7
0.7

1 (ref.)
0.8 (0.6–1.1)
0.8 (0.6–1.1)
0.8 (0.6–1.2)

0.2
0.2
0.4

Marital status
Married
Unmarried

1 (ref.)
1.4 (0.9–2.3) 0.1

1 (ref.)
1.3 (1.0–1.7) 0.03

All analyses were also adjusted for prostate-specific antigen, population density (rural vs. urban), patient age categories (65–66, 67–68, 69–71, ≥72 years), Charlson comorbidity index categories 
(0, 1, 2, ≥3), race (White, Black, other), and annual income categories (≤38 012, 38 013–50 954, 50 955–69 389, ≥69,390 US$), which failed to reach insignificant predictor status. AUA: American 
Urological Association; CI: confidence interval; NCCN: National Comprehensive Cancer Network; OR: odds ratio; ORP: open radical prostatectomy; PLND: pelvic lymph node dissection; RARP: 
robot-assisted radical prostatectomy; SEER: Surveillance, Epidemiology, and End Results.

AUA guideline adherence to PLND recommendations dur-
ing RARP or ORP. Our analyses detected several important 
findings. 

First, according to the NCCN guideline, the rates of 
PLND recommendation were not significantly different 
between RARP and ORP patients (73.7 vs. 73.7%; p=1.0). 
However, RARP patients less frequently underwent PLND 
when recommended (56.9 vs. 76.5%, OR 0.4; p<0.001). 
Conversely, RARP patients more frequently did not undergo 
PLND when PLND was not recommended (70 vs. 38.8%, 
OR 3.7; p<0.001). 

Second, according to the AUA guideline, the rates of 
PLND recommendation were significantly lower for RARP 
than ORP patients (13.8 vs. 17.4%; p=0.001). Despite this 
difference, RARP patients underwent PLND less frequently 
than ORP patients when recommended (68.1 vs. 82.4%, OR 
0.7; p=0.01). As for NCCN guidelines, RARP patients more 
frequently did not undergo PLND when not recommended 
than ORP patients (53.1 vs. 29.6%, OR 2.7; p<0.001). 

When the first and second points are taken together, they 
indicate that the threshold for PLND varies according to 
guideline. The NCCN guideline is more stringent and leads 
to more frequent PLND then the AUA guideline. However, 

regardless of the guideline, RARP patients were invariably 
less frequently treated with PLND than ORP patients. 

Third, we examined the rates of LNI according to rec-
ommended rates of PLND and found higher rates and 
lower NNT values when the AUA guideline was followed. 
However, such trade-off was associated with higher number 
of missed patients with LNI. In consequence, clinicians need 
to decide which approach is preferred. 

Fourth, we examined predictors of recommended PLND 
and predictors of no PLND when not recommended by 
guidelines. In these analyses, surgical approach (ORP) was 
invariably associated with higher PLND rates. The region of 
residence also affected PLND rates. Pacific coast residents 
were more likely to undergo PLND when recommended 
by the NCCN guideline. Similarly, patients from Northern 
plains more frequently underwent PLND when it was recom-
mended by the AUA guideline. Conversely, patients from 
the Pacific coast were less likely not to have a PLND when 
it was not recommended according to the AUA guideline. 
Surgical volume affected the rate of recommended PLND 
and, invariably, no PLND when not recommended accord-
ing to guidelines. High-volume surgeons were more likely 
to perform a PLND when recommended according to the 
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NCCN guideline. Conversely, high-volume surgeons were 
less likely to not perform PLND when it was not recom-
mended by either the NCCN or AUA guidelines. Education 
category affected PLND rates; patients from the high edu-
cation category were more likely to undergo PLND than 
those from the very low education category when PLND was 
recommended according to the NCCN guideline. Finally, 
marital status also affected PLND rates; unmarried patients 
were less likely to undergo PLND when recommended 
according to the NCCN guideline. Conversely, those patients 
were more likely to not undergo PLND when not recom-
mended according to the AUA guideline. Together, these 
results show that besides surgical approach, other variables, 
such as patient characteristics or surgeon volume, may affect 
PLND rates.

Our results are in agreement with other studies that exam-
ined rates of PLND according to surgical approach.5,6,10-14

To the best of our knowledge, the current study represents 
the only contemporary assessment of adherence to NCCN 
and AUA guidelines that differentiated according to surgi-
cal approach and relied on the RARP-specific modifier that 
became available as of October 2008. 

Despite its strengths, our study has limitations. First, our 
cohort exclusively originates from the Medicare database, 
with an age distribution of over 65 years. The results might 
not be generalizable to younger patients. Second, due to a 
lack of detailed information from SEER-Medicare-derived 
analyses, we relied on pathological Gleason score. Since 
high rates of upgrading were recorded between clinical and 
pathological Gleason score,15 a corresponding bias might 
exist in our analyses. Finally, other limitations known to 
affect SEER-Medicare-derived analyses are also operational, 
for example, use of claims data or lack of detailed param-
eters that are included in prospective trials.

Conclusion 

Our data indicate that adherence to either NCCN or AUA 
guidelines remains suboptimal. The urological community 
should be sensitized about the staging impact of PLND16-19

and possible elimination of micrometastases,17,20-22 especially 
during RARP.23 On the other hand, it is also important to 
notice that a non-negligible percentage was exposed to the 
potential harm of PLND9,24,25 when it was not recommend-
ed. Followup studies are needed in more recently treated 
patients. 
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