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Introduction: Since the advent of prostate-specific antigen
(PSA) screening there has been a decreased incidence of
lymph node positive disease (LND). Nevertheless, because
of possible upgrading, LND is frequently performed with
preoperative Gleason 6 prostate cancer. We utilized the
Surveillance Epidemiology and End Results (SEER)
database to evaluate the frequency of LND and preoperative
variables for node positivity in contemporary patients with
preoperative Gleason 6 disease.

Materials and methods: SEER-18 registries database
was queried for all patients diagnosed with prostate cancer
between the years 2010 and 2014. Patients were excluded
that had unknown histology or unknown preoperative
or postoperative Gleason score. We evaluated the rate
of LND, Gleason upgrading, and node positive events.

Results: There were 16,544 patients with preoperative
Gleason 6 disease that met our inclusion criteria. Of
these, 35.4% (5,856 patients) had LND and 64.6%
(10,688 patients) did not. Gleason upgrade on final
pathology was found in 51.9% and 45.0% of the LND
and no LND cohorts, respectively. There were only 62
(1.1%) patients with node positive disease following
LND. These patients had higher preoperative PSA and
clinical stage disease.

Conclusion: In a contemporary cohort of patients with
preoperative Gleason 6 prostate cancer LND continues to
be performed in about 35% of cases. Despite significant
rate of Gleason upgrading on final pathology, only 1%
will have node positive disease. With available data on
morbidity of LND, the LND for preoperative Gleason 6
prostate in contemporary PSA screened cancer cohorts is
likely not warranted.
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Introduction

Prostate cancer is the most frequently diagnosed
cancer in men in the United States.! With the advent of
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prostate-specific antigen (PSA) screening, the incidence
of prostate cancer has dramatically increased in the past
three decades' until recent USPTF recommendations.?
Earlier detection has led to earlier diagnosis of lower
stage prostate cancer with an estimated 161,360 new
cases diagnosed in 2017 compared to 66,000 in 1980.3*

Gleason score (GS) of prostate biopsy specimens
remains an independent variable responsible for
prognosis and decision making strategies for million
patients.’> Gleason 6 prostate cancers have been shown
to have low metastatic potential and portend favorable
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prognosis, with several studies demonstrating that
men with GS 6 disease have less than a 1% chance
of lymph node invasion (LNI).** Well known Partin
tables estimate lymph node (LN) involvement to be
less than 2% for any PSA or clinical stage for patients
with GS 6 on prostate biopsy.”’ In addition, a recent
study by Ross et al showed that among 14,123 patients
with a final GS 6, there were no patients with LN
positive disease.® Nevertheless, it remains impossible
to know which preoperative GS 6 patients would be
upgraded on the final pathology, likely explaining why
many patients treated with surgery for preoperative
Gleason 6 prostate cancer still undergo a pelvic lymph
node dissection (LND).”!!

Utilizing Surveillance Epidemiology and End
Results (SEER) database we aimed to identify the rate
of LND being performed in contemporary patients
with preoperative GS 6 prostate cancer, identify LN
positivity rates, and identify variables for having LN
positive disease on final pathology.

Materials and methods

The SEER-18 registries database was queried for
all patients diagnosed with biopsy proven Gleason
6 prostate cancer between the years 2010 and 2014
that underwent a prostatectomy (site specific surgery
codes 50, 70 and 80). These years were included, as
penetration of extended prostate biopsy scheme has
become prevalent and adapted in most US centers.
Information on number of biopsy cores taken and
number of cores positive were also available for
patients diagnosed from the year 2010 and later.
There was no information regarding percentage of
the positive cores involved with cancer. Patients
with unknown histology, unknown preoperative
and postoperative GS, unknown number of biopsy
cores examined, unknown PSA level, and unknown
LND status were excluded from the analysis.
Patients were analyzed as one cohort and then were
subdivided into groups that underwent LND and
those that did not. The rate of Gleason upgrading
was compared in those that had LND with those
who did not.

The following variables were analyzed: patients’
age, race, PSA, clinical T stage, pathologic T stage,
total number of biopsy cores and number of cores
positive, postoperative GS, number of LN removed
(if performed), and pathologic nodal status. T-tests
were used to compare continuous variables and Chi-
square analysis was used to compare patient and
tumor characteristics in those that had LND with
those who did not. Statistical significance was set at
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p value < 0.05 for all variables. STATA 14.1 (STATA
Corp. College Station, TX, USA) software was used
to perform statistical analysis.

Results

A total of 32,229 patients with GS 6 cancer on prostate
biopsy were identified that subsequently underwent
radical prostatectomy. After applying our inclusion
criteria, 16,544 patients were available for analysis. A
total of 5,856 (35.4%) patients had 1 or more lymph
nodes removed at time of prostatectomy whereas
10,688 (64.6%) patients had no lymph nodes removed
at time of prostatectomy, Table 1. On final pathology,
7,852 (47.5%) patients had an upgraded GS, Table 2.
Those patients with Gleason upgrading had more
clinical T3 staging preoperatively (1.7% versus 1.4%
versus 0.39%). For those patients that underwent
Gleason upgrading on final pathology, the majority of
patients had ISUP Grade Group 2, Figure 1.

Of the 5,856 patients with LND, 62 (1.1%) had a
pathologically confirmed LN disease. There were
8 patients with node positive disease that had GS 6
disease on final pathology. A larger proportion of
patients with node positive disease were of black
race (27.4% versus 12.4%, p < 0.0001). Patients with
node positive disease had a higher clinical stage
preoperatively, a higher PSA level, and a higher percent
of biopsy cores positive for cancer (p < 0.0001 for all
comparisons).

550 1.1% 052%

Grade Groups
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Figure 1. ISUP Grade groups on final pathology
specimen for those patients with complete information
(n=16,511).
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TABLE 1. Patient demographics, tumor characteristics, and prostate biopsy information for all patients, stratified

by lymph node dissection and nodal status

Age
Mean
Median

Age groups
<50
51-54
55-59
60-64
65-69
>70

Race
White
Black
Other
Unknown

PSA
Mean
Median

Clinical T stage
Tla/b
Tlc
T2
T3
Localized, NOS
Pathologic T stage
T1
T2
T3
T4

Prostatectomy Gleason score

< Gleason 6
Gleason 6
Gleason 7
Gleason 8
Gleason 9
Gleason 10

Cores taken
Mean
Median

Cores positive
Mean
Median

Percent positive

Mean
Median

Alymph node dissection versus no lymph node dissection; Pnode negative versus node positive

All patients LND

(n =16,544) (n = 5,856)

59.72
60.0

7.7%
15.8%
24.7%
24.7%
20.2%
7.0%

81.6%
12.8%
4.7%
0.9%

6.7
5.3

0.45%
73.9%
15.8%
0.88%
9.0%

0.27%
87.7%
12.0%
0.13%

0.57%
52.0%
45.8%
1.1%
0.5%
0.02%

12.15
12

3.42
3

30.8%
25.0%

60.0
60.0

7.2%
15.1%
24.3%
24.8%
21.2%
7.4%

81.4%
12.6%
4.9%
1.1%

7.8
5.6

0.44%
70.6%
18.6%
1.3%
9.0%

0.19%
84.4%
15.2%
0.15%

0.68%
47 4%
49.8%
1.4%

0.72%
0.02%

12.25
12

3.8
3

33.7%
25.0%

No LND
(n =10,688)

59.6
60.0

8.0%
16.2%
24.9%
24.6%
19.6%
6.7%

81.7%
12.9%
4.6%

0.81%

6.1
5.2

0.45%
75.7%
14.2%
0.67%
9.0%

0.31%
89.41%
10.2%
0.11%

0.51%
54.5%
43.7%
0.96%
0.37%
0.03%

12.1
12

3.2
2

29.3%
23.1%

p value®

0.0001

0.023

0.28

< 0.0001

< 0.0001

< 0.0001

< 0.0001

0.03

< 0.0001

< 0.0001

Node negative Node positive p value®

(n =5,792)

60.0
60.0

7.3%
15.1%
24.3%
24.8%
21.1%
7.4%

81.6%
12.4%
5.0%
1.0%

7.7
5.6

0.45%
70.7%
18.6%
1.2%
9.1%

0.19%
85.0%
14.7%
0.14%

0.69%
47.8%
49.6%
1.3%

0.67%
0.02%

12.2
12.0

3.8
3

33.6%
25.0%

(n=62)

61.5
61.0

3.2%

12.9%
27.4%
17.7%
25.8%
12.9%

66.1%
27.4%
3.2%
3.2%

16.0
10.6

0.0%
64.5%
19.4%
11.3%
4.8%

0.0%
29.0%
69.4%
1.6%

0.0%
12.9%
71.0%
11.3%
4.8%
0.0%

13.9
12.0

5.7
5

47.7%
43.6%

0.10

0.28

0.001

< 0.0001

< 0.0001

< 0.0001

< 0.0001

0.007

< 0.0001

< 0.0001
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TABLE 2. Patient demographics, tumor characteristics, and prostate biopsy information for patients with Gleason
upgrading on final pathology, stratified by lymph node dissection status.

Age
Mean
Median
Age groups
<50
51-54
55-59
60-64
65-69
>70
Race
White
Black
Other
Unknown
PSA
Mean
Median

Clinical T stage
Tla/b
Tlc
T2
T3
Localized, NOS
Pathologic T stage
T1
T2
T3
T4

Cores taken
Mean
Median

Cores positive
Mean
Median

Percent positive

Mean
Median

Gleason
upgrade
(n =7,852)

60.4
61.0

6.5%
14.1%
23.3%
25.5%
22.3%
8.3%

80.5%
13.6%
5.0%

0.87%

7.3
5.6

0.36%
72.8%
16.0%
1.4%
9.4%

0.2%
79.9%
19.7%
0.2%

12.0
12.0

3.8
3.0

34.5%
28.6%

No Gleason
upgrade
(n = 8,692)

59.1
59.0

8.8%

17.4%
25.9%
23.9%
18.2%
5.74%

82.5%
12.1%
4.4%

0.93%

6.2
51

0.53%
74.9%
15.6%
0.39%
8.7%

0.32%
94.7%
5.0%

0.06%

12.2
12.0

3.0
2.0

27.5%
18.8%

p value? LND & No LND & p value®
GS upgrade GS upgrade
(n = 3,040) (n = 4,812)

< 0.0001 0.81
60.4 60.4
61 61

< 0.0001 0.52
6.5% 6.5%
13.8% 14.3%
23.8% 23.0%
24.8% 25.9%
23.2% 21.8%
7.9% 8.5%

0.0007 0.007
79.5% 81.2%
13.6% 13.6%
5.8% 4.6%
1.2% 0.67%

< 0.0001 < 0.0001
8.7 6.5
6.0 5.5

< 0.0001 < 0.0001
0.40% 0.33%
69.9% 74.6%
19.2% 14.0%
1.8% 1.2%
8.7% 9.9%

< 0.0001 < 0.0001
0.23% 0.19%
75.2% 82.8%
24.3% 16.9%
0.26% 0.17%

0.01 0.06
12.2 12.0
12.0 12.0

< 0.0001 < 0.0001
43 3.5
4.0 3.0

<0.0001 <0.0001
38.0% 32.3%
33.3% 25.0%

*GS upgrade vs. no GS upgrade "LND & GS upgrade vs. no LND & GS upgrade

The mean and median number of lymph nodes however there was no difference in race between groups
removed was 6.23 and 4, respectively. The majority of (p=0.28). Patients with LND also presented with higher
patients had 1-5 lymph nodes removed during surgery, clinical stage disease than those who did not undergo
Figure 2. Patients with LND were slightly older than those LND (p < 0.0001). However, the vast majority of all
without LND (60.0 years versus 59.6 years, p = 0.0001), patients were presenting with T1 disease.
© The Canadian Journal of Urology™; 25(4); August 2018 9417
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Number of Lymph Nodes Removed
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Figure 2. Breakdown of extent of lymph node dissection
being performed (n = 5,856).

Discussion

In the present study, 1.1% of the patients diagnosed
with GS 6 disease preoperatively that underwent
LND were found to have lymph node positive disease.
While this is more than double the rate from a recent
nationwide study, in which 0.05% of patients had
LN it appears to be in the range reported by some
single center and multicenter studies of 0.08% to over
3%.58112 Node positive patients also had a greater
proportion of black patients, elevated PSA, higher
T3/T4 pathological stage, and a higher percentage
of Gleason upgrades than patients with pathology
proven lymph node negative disease. Advanced age
and more advanced stage disease have previously been
identified as risk factors for LNI.”

A potential explanation for the variation in
percentage of GS 6 patients diagnosed with LNI is due
to under-grading with the pre treatment biopsy. The
data in this study show that approximately 50% of the
patients who underwent LND, and almost 90% who
were diagnosed as N+, were later upgraded compared
to their initial biopsy specimen. This coincides with
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other studies that have demonstrated the rate of GS6
upgrade to be between 20%-60%."*"® Two proposed
explanations for the high rate of subsequent upgrading
are sampling errors (most likely) and interpretational
bias."

Despite the well-documented low risk of LNI
in GS 6 patients, over 35% of patients underwent
pelvic LND (PLND) in this national sample. The
extent of LND performed varies according to
surgeon preference and can range from a limited to
an extended dissection. While the incidence of LNI
has been shown to be more than double in those
patients undergoing extended LND procedures, it
is also a more complex procedure and carries with it
more than two-fold greater risk of intraoperative and
postoperative complications than limited or standard
LND.*2! Briganti et al found that of 767 patients who
underwent extended PLND, 18.9% had complications
while only 7.3% of 196 who underwent standard
PLND experienced complications. In another single
institution study, McDowell et al found that 22% of
217 PLND patients had complications.?? Moreover,
Kavoussi et al showed that 15% of 356 standard
LND patients had complications with the most
common being vascular injury, visceral injury and
genitourinary problems.?

In the present article, a surgery with even 1 removed
LN was assigned into the LND group. This certainly
affects the ability to evaluate a true prevalence of LN
positive disease and may have artificially lowered
the rate of LN involvement, possibly affecting our
conclusions. While there is no standardized template for
the LND or even clear indications for performing a node
dissection for patients with preoperative GS 6 disease,
a limited node “sampling” with an average of 6 nodes
removed may not adequately represent the likelihood of
LN involvement. When performing additional analysis
with evaluation of patients who had at least 10 nodes
removed (1,193 patients), we have identified the rate
of the LN positivity to be 2.6%, consistent with prior
studies suggesting a more extended LND as a routine
template. In Briganti’s work, the extended PLND
resulted in 11.3% of positive LN versus only 3.7% in
limited PLND.? Nevertheless, even after focusing on
a more “extended” LND in our cohort and such a low
rate of node positive disease questions any LND role
in this population.

In addition, our findings may have implications
for treatment as options vary significantly for patients
with GS 6 versus higher-grade disease. Gleason
6 disease is a critical component of most active
surveillance protocols.** Klotz et al showed that
the 10-year overall survival rate was the same for
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patients who underwent active surveillance and radical
prostatectomy, thus, emphasizing the importance of a
correct Gleason grading as unwarranted prostatectomy
can have severe implications for quality of life. The
increased utilization of MRI fusion biopsies, rather than
standard TRUS biopsies, may help further stratify at
risk patients, as suspicious lesions are also biopsied as
opposed to standard random protocols resulting in a
lesser upgrading on a final specimen.?**” It is possible
that with improved imaging and decreased chance
of upgrading more surgeons would feel comfortable
omitting the LND.

In this study we found a significantly higher number
of positive cores on biopsy between patients who
underwent LND compared to those without LND.
Briganti et al found that the number or percentage of
positive cores significantly improved the predictive
accuracy of GS, PSA, and clinical stage on rate of LNI.
On multivariate analysis, positive cores were a more
significant predictor than GS, however, it failed to
reach independent predictor status.®® No other studies
to our knowledge have demonstrated the predictive
nature of number of positive cores and propensity for
LNL Unfortunately, from this current analysis there
is not a clear benchmark that can be established for
number of positive cores on prostate biopsy that might
indicate a patient will benefit from a LND, but there is
a correlation with higher number of positive cores and
lymph node positivity. Nevertheless, despite the fact
that a GS upgrade on final pathology comprised 47.5%
of our cohort and the concern for Gleason upgrading
is often cited as the reason for performing LND, when
looking at patients found to have only GS 6 on prostate
biopsy, only 1.1% of patients undergoing LND were
found to have LNL

Arecent study utilized the SEER database to analyze
the prevalence of LNI in patients with GS 6 disease
on final pathology.” There is one major difference
between that study and the present analysis of the SEER
database. Liu et al identified patients with GS 6 disease
on final pathology compared to our patients that had
GS on initial biopsy. The decision to proceed or not
with LND is based on the biopsy before the surgery,
and that was the exact question that we asked: how
many patients with Gleason 6 on biopsy would have
LNI? In our cohort, only 12 patients with Gleason 6
on the final pathology (0.1%) and only 1.1% among all
patients that had Gleason 6 on biopsy had LNI. Similar
to Liu etal, we found that patients who underwent LND
had higher clinical T2 and more pathological T3 and
T4 stage disease. In addition, the higher stage disease
was present for those patients with LNI as well. Liu
et al also analyzed PSA data and found a significant
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difference in patients who underwent LND versus those
that did not (5.3 versus 5 ng/dl) and those with LNI
and those without (5.75 versus 5.3). Unfortunately this
PSA information has been withdrawn from the SEER
datasets and cannot be applied to present analysis.
Again, their analysis did not have information regarding
number of biopsy cores taken, nor number of positive
cores for malignancy as their study was based only on
final pathology and did not include biopsy information.

Aswith any SEER analysis, this study is retrospective
and reliant on proper database coding and data entry.
There is a lack of centralized pathology review, which
would be important in standardizing the GS of initial
biopsy specimen. Finally, the template for LND is not
well defined and the review of any LN qualified for
assignment into the LN group (although the finding
did not change after increasing the node count to at
least 10). Despite several shortcomings, this study still
represents a nationwide sample of practice patterns for
surgical management of Gleason 6 prostate cancer. Even
though there is a very low risk of node positive disease,
a large proportion of patients still undergo LND.

Conclusion

LNDs are still being performed in a large number of
patients with preoperative Gleason 6 disease. Despite a
large percentage of Gleason upgrade in these patients on
final pathology, only a small percentage of patients have
nodal metastases at time of surgery in this nationwide
cohort. This furthers the question of whether LND is
warranted in preoperative Gleason 6 patients, as the
risk of morbidity from LND may overweigh the risks
of searching for nodal disease. ]
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