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Abstract

Background: The presence of lymph node metastasis (LNM) at radical prostatectomy
(RP) is associated with poor outcome, and optimal treatment remains undefined. An
understanding of the natural history of node-positive prostate cancer (PCa) and identi-
fying prognostic factors is needed.
Objective: To assess outcomes for patients with LNM treated with RP and lymph node
dissection (LND) alone.
Design, setting, and participants: We analyzed data from a consecutive cohort of
369 men with LNM treated at a single institution from 1988 to 2010.
Intervention: RP and extended LND.
Outcome measurements and statistical analysis: Our primary aim was to model overall
survival, PCa-specific survival, metastasis-free progression, and freedom from biochem-
ical recurrence (BCR). We used univariate Cox proportional hazard regression models for
survival outcomes. Multivariable Cox proportional hazard regression models were used
for freedom from metastasis and freedom from BCR, with prostate-specific antigen,
Gleason score, extraprostatic extension, seminal vesical invasion, surgical margin status,
and number of positive nodes as predictors.
Results and limitations: Sixty-four patients with LNM died, 37 from disease. Seventy
patients developed metastasis, and 201 experienced BCR. The predicted 10-yr overall
survival and cancer-specific survival were 60% (95% confidence interval [CI], 49–69) and
72% (95% CI, 61–80), respectively. The 10-yr probability of freedom from distant
metastasis and freedom from BCR were 65% (95% CI, 56–73) and 28% (95% CI,
21–36), respectively. Higher pathologic Gleason score (>7 compared with �7; hazard
ratio [HR]: 2.23; 95% CI, 1.64–3.04; p < 0.0001) and three or more positive lymph nodes
(HR: 2.61; 95% CI, 1.81–3.76; p < 0.0001) were significantly associated with increased
risk of BCR on multivariable analysis. The retrospective nature and single-center source
of data are study limitations.
Conclusions: A considerable subset of men with LNM remained free of disease 10 yr
after RP and extended LND alone. Patients with pathologic Gleason score <8 and low
nodal metastatic burden represent a favorable group. Our data confirm prior findings
and support a plea for risk subclassification for patients with LNM.
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Table 1 – Patient characteristics

Characteristic Patients, n = 369

Age at surgery, yr, median (IQR) 62 (57–66)

Received neoadjuvant therapy, no. (%) 54 (15)

Preoperative PSA, ng/ml, median (IQR) 8 (5–15)

Extraprostatic extension, no. (%) 322 (87)

Positive surgical margin, no. (%) 138 (37)

Seminal vesical invasion, no. (%) 158 (43)

Nodes removed, no., median (IQR) 15 (10–21)

Positive nodes removed, no. (%)

1 217 (59)

2 72 (20)

�3 80 (22)

Pathologic Gleason grade, no. (%)

�6 6 (2)

7 178 (48)

�8 185 (50)

Tumor stage, no. (%)

�T2 46 (12)

>T2 323 (88)

IQR = interquartile range; PSA = prostate-specific antigen.

Fig. 1 – Kaplan-Meier curve for probability of overall survival in patients
with node-positive disease.
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1. Introduction

It was estimated that 241 740 men in the United States

would be diagnosed with prostate cancer (PCa) in 2012 and

that 28 170 would die of their disease [1]. The presence of

lymph node metastasis (LNM) portends a poor prognosis.

The long-term risk of death from PCa is substantially

increased in patients with LNM and is estimated to range

between 23% and 42% [2]. However, the optimal manage-

ment of patients diagnosed with LNM at the time of radical

prostatectomy (RP) remains unclear.

Messing et al. have shown that early initiation of

androgen-deprivation therapy (ADT) confers a survival

benefit [3], whereas others have demonstrated that patients

with low metastatic burden already have a favorable

prognosis and may not need immediate systemic hormonal

therapy [4,5], thus advocating a risk-adapted approach. The

current 2010 revision of the American Joint Committee on

Cancer TNM staging system, however, classifies regional

lymph node stage (N) in only three categories—NX, for

regional lymph nodes not assessed/sampled; N0, for no

positive/regional lymph node metastases; and N1, for

metastases in regional lymph node(s) [6]—despite reports

indicating prognostic differences based on the number of

nodes involved [7–9].

We report the long-term outcome for patients with LNM

treated with RP without immediate adjuvant hormonal

therapy and examine clinical predictors of outcomes.

2. Materials and methods

After obtaining institutional review board approval, we reviewed data of

445 men with PCa who were treated by RP and extended lymph node

dissection (LND) at Memorial Sloan-Kettering Cancer Center between

1988 and 2010 and were found to have LNM. Fifteen patients with prior

metastasis and 29 patients who had a salvage prostatectomy were

excluded from all analyses. An additional 32 patients were excluded

because of missing data (prostate-specific antigen [PSA], 3 patients;

extraprostatic extension, 6 patients; seminal vesicle invasion, 4 patients;

surgical margin status, 1 patient; Gleason grade, 18 patients), leaving

369 patients as the final cohort included in the analyses. Biopsy Gleason

grade was used for 14 patients with missing pathologic Gleason grade.

Men who developed a metastasis after RP and died from an unknown

cause were assumed to have died from PCa (n = 29). Forty patients

received adjuvant ADT after RP. The median time from RP to initiation of

adjuvant ADT was 6 wk (interquartile range [IQR]: 3–14). These men

were censored at the receipt of adjuvant therapy. None of the patients in

this series received adjuvant radiation therapy. Biochemical recurrence

(BCR) was defined as a PSA of �0.1 ng/ml with confirmatory rise. Salvage

therapy after biochemical failure included ADT with or without radiation

therapy.

Our primary aim was to model overall survival, PCa-free survival, and

freedom from BCR or metastatic progression. We wished to assess the

relationship of these outcomes with PSA levels, pathologic Gleason

grade, presence of extraprostatic extension or seminal vesicle invasion,

surgical margin status, and positive lymph node yield. Gleason score

is typically categorized into three risk groups (<7, 7, and >7). In this

high-risk cohort, however, only six patients (2%) had a Gleason score

<7; therefore, Gleason grade was entered into the regression models as

>7 or �7. The number of positive lymph nodes removed was categorized

as one, two, or three or more. Because of the limited number of deaths
Please cite this article in press as: Touijer KA, et al. Long-term Ou
Radical Prostatectomy. . .. Eur Urol (2013), http://dx.doi.org/10.101
from PCa in this group, a univariate Cox proportional hazard regression

model was used to describe the association between tumor character-

istics and risk of death. Freedom from metastasis and freedom from BCR

were modeled with multivariable Cox proportional hazard regression

models. All analyses were completed in Stata 12.0 (StataCorp, College

Station, TX, USA).

3. Results

The clinical characteristics of the 369 patients with LNM at

the time of surgery are summarized in Table 1. The median

age at surgery was 62 yr (IQR: 57–66). The majority of men

had extraprostatic extension (n = 322; 87%) and Gleason

score �7 (n = 363; 98%); 158 men (43%) had evidence of

seminal vesicle invasion. Sixty-four patients with LNM

died during follow-up, 37 of them from PCa. The median

follow-up for survivors was 4 yr. The predicted 5- and 10-yr

overall survival was 91% (95% confidence interval [CI],

86–94) and 60% (95% CI, 49–69), respectively (Fig. 1).

The predicted 5- and 10- yr cancer-specific survival was

94% (95% CI, 90–97) and 72% (95% CI, 61–80), respectively
tcomes of Patients with Lymph Node Metastasis Treated with
6/j.eururo.2013.03.053
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Fig. 2 – Kaplan-Meier curve for probability of cancer-specific survival
(CSS) in patients with node-positive disease.

Fig. 3 – Kaplan-Meier curve for probability of freedom from progression
by distant metastasis in patients with node-positive disease.

Fig. 4 – Probability of metastasis-free survival by number of positive
nodes. Orange line = one positive node; blue line = two positive nodes;
red line = three or more positive nodes.
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(Fig. 2). Higher pathologic Gleason score and presence of

seminal vesicle invasion were significantly associated with

an increased hazard of death from PCa on univariate

analysis (Table 2).

Seventy patients developed metastasis. The 5- and 10-yr

probability of freedom from metastasis was 79% (95% CI,

74–84) and 65% (95% CI, 56–73), respectively (Fig. 3).

Increased pathologic Gleason score (>7) (hazard ratio [HR]:

2.75; 95% CI, 1.59–4.74; p = 0.003), lower preoperative PSA

(HR: 0.98; 95% CI, 0.96–0.99; p = 0.010), positive surgical

margins (HR: 1.72; 95% CI, 1.04–2.85; p = 0.036), and more

positive nodes (three or more positive nodes compared with

one positive node) (HR: 2.54; 95% CI, 1.38–4.69; p = 0.003)

(Fig. 4) were significantly associated with an increased risk

of metastasis after RP in a multivariable Cox proportional

hazard regression model (Table 3).

A total of 201 patients (54%) experienced BCR. The 5- and

10-yr probability of freedom from BCR was 35% (95% CI,

29–41) and 28% (95% CI, 21–36), respectively (Fig. 5). Most

patients recur within the first 5 yr after RP; however, if a

patient has not recurred within the first 5 yr, the probability

of remaining free from recurrence at 10 yr is 81% (Table 4).

Increased pathologic Gleason score (>7 compared with �7)
Table 2 – Univariate analysis of risk factors associated with death
from prostate cancer after radical prostatectomy in patients with
node-positive disease

Risk factor HR 95% CI p value

PSA 1.00 0.99–1.02 0.6

Pathologic Gleason score >7 4.05 1.94–8.45 0.0002

Extraprostatic extension 3.77 0.91–15.73 0.068

Seminal vesicle invasion 2.67 1.34–5.32 0.005

Positive surgical margin 1.32 0.68–2.53 0.4

Positive nodes, no.

1 ref ref –

2 0.31 0.07–1.32 0.11

�3 1.96 0.96–4.02 0.065

HR = hazard ratio; CI = confidence interval; PSA = prostate-specific antigen;

ref = reference.
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(HR: 2.23; 95% CI, 1.64–3.04; p < 0.0001), increased PSA

(HR: 1.01; 95% CI, 1.00–1.02; p = 0.050), and having three

or more positive lymph nodes removed (reference is

having only one positive lymph node removed) (HR: 2.61;

95% CI, 1.81–3.76; p < 0.0001) (Fig. 6) were significantly

associated with an increased hazard of BCR after RP in a

multivariable Cox proportional hazard regression model

(Table 3).

4. Discussion

The presence of poorly differentiated cancer (Gleason score

�8) and advanced pathologic stage (seminal vesicle

invasion and nodal metastasis) are recognized as major

determinants of PCa-specific mortality [2]. In cases with

locally advanced pathologic features, the combination of RP

and adjuvant or salvage radiotherapy has been shown to be

beneficial [10–14]. However, when the pelvic lymph nodes

are involved, the optimal management is not clearly

established.

The debate centers on the question of appropriate timing

of hormonal therapy. In an Eastern Cooperative Oncology
tcomes of Patients with Lymph Node Metastasis Treated with
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Table 3 – Multivariable analysis of risk factors associated with biochemical recurrence or distant metastasis after radical prostatectomy
in patients with node-positive disease

Biochemical recurrence Distant metastasis

Risk factor HR 95% CI p value HR 95% CI p value

PSA 1.01 1.00–1.02 0.050 0.98 0.96–0.99 0.010

Pathologic Gleason score >7 2.23 1.64–3.04 <0.0001 2.75 1.59–4.74 0.0003

Extraprostatic extension 1.05 0.64–1.73 0.8 1.31 0.52–3.33 0.6

Seminal vesicle invasion 1.33 0.96–1.84 0.085 1.69 0.97–2.94 0.065

Positive surgical margin 1.26 0.93–1.71 0.14 1.72 1.04–2.85 0.036

Positive nodes, no.

1 ref ref ref ref ref ref

2 1.30 0.90–1.88 0.2 0.72 0.36–1.46 0.4

�3 2.61 1.81–3.76 <0.0001 2.54 1.38–4.69 0.003

HR = hazard ratio; CI = confidence interval; PSA = prostate-specific antigen; ref = reference.

Table 4 – Conditional freedom from biochemical recurrence 10 yr
after radical prostatectomy per year of follow-up

Conditioning
year

Conditional BCR-free probability
10 yr after RP, %

1 49

2 58

3 66

4 69

5 81

BCR = biochemical recurrence; RP = radical prostatectomy.
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Group randomized clinical trial, Messing et al. enrolled

98 patients with LNM after RP and bilateral pelvic

lymphadenectomy and no evidence of distant metastasis

on bone scintigraphy and chest radiography. Patients were

randomly assigned to receive immediate ADT with either

goserelin or bilateral orchiectomy (n = 47) or to be observed

(n = 51). At a median follow-up of 11.9 yr, this trial

demonstrated that early adjuvant hormonal therapy after RP

was associated with a survival benefit in node-positive

patients [3].

Although these findings seem to make a strong argument

in favor of early initiation of hormonal therapy, several facts

make the general applicability to patients with nodal

metastasis in the modern era of PSA screening less likely.
Fig. 5 – Kaplan-Meier curve for probability of freedom from biochemical
recurrence (BCR) in patients with node-positive disease.

Please cite this article in press as: Touijer KA, et al. Long-term Ou
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The majority of patients had a large nodal metastatic

burden, and in the deferred treatment arm, hormonal

therapy was withheld until osseous metastasis developed.

In our recent experience, the majority of patients diagnosed

with LNM after RP have a small metastatic burden, with no

more than one node involved [15,16]. Boorjian et al.

reported the long-term outcome of 507 patients with nodal

metastasis, 89.7% of whom received adjuvant hormonal

therapy. The 10-yr cancer-specific survival was 85.8%.

Although adjuvant hormonal therapy was associated with a

decreased risk of BCR, the therapy did not significantly

affect systemic progression or disease-specific survival [4].

It has long been recognized that a subset of node-positive

patients remain free of disease many years after RP;

however, the proportion of this subset varies from one

series to another. In the group selected not to receive

adjuvant hormonal therapy in the report by Boorjian et al.,

17.9% of patients were free from BCR at 10 yr [4]. In the trial

by Messing et al., 14% of the patients in the observation arm

remained free from BCR (median follow-up: 11.9 yr) [3].

Palapattu et al. reported a 10.9% BCR-free rate after RP at

7 yr for patients found to have LNM without adjuvant

hormonal therapy [17]. From the same institution, Han et al.

reported a 10% actuarial freedom from BCR at 10 yr after RP

in patients with nodal micrometastasis [18]. In the present

study, a much larger proportion of the patients with nodal
Fig. 6 – Probability of freedom from biochemical recurrence (BCR) by
number of positive nodes. Orange line = one positive node; blue line =
two positive nodes; red line = three or more positive nodes.
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metastasis (28%) remained free from BCR at 10 yr. For

patients with recurrence, most recurrences occurred within

the first 5 yr after surgery; if a patient has not had

recurrence within the first 5 yr, the probability of remaining

free from recurrence at 10 yr is 81%. Although this finding is

very encouraging, it would be of great interest to be able to

accurately predict which patients will do well without

adjuvant therapy and, most important, understand why

they remain disease-free.

In 1987, Golimbu et al. reported the outcomes of 42 node-

positive patients after RP and pelvic lymphadenectomy.

The researchers found that patients with one positive node

had survival rates comparable to an age-matched control

group with a mean follow-up of 5 yr [7]. Subsequent

reports confirmed this finding on a larger scale, showing

biochemical, metastatic, and survival advantages in patients

with one or two positive nodes compared with patients

with three or more positive nodes [8,9,16]. In our experience,

having three or more positive nodes was associated

with a higher risk of cancer-specific death (HR: 1.96; 95%

CI, 0.96–4.02; p = 0.0065) on univariate analysis. Given

the wide variability of extent of pelvic LND and data

demonstrating the relationship between the number of

nodes removed and the number of metastatic nodes

detected, Schumacher et al. chose to include in their analysis

only those cases in which patients had �10 nodes removed.

Their results confirmed that patients with no more than two

metastatic nodes experience improved outcomes [5]. Along

the same lines, Daneshmand et al. used stratification of

lymph node density (number and percentage of involved

lymph nodes), demonstrating poor outcome in patients with

a �20% ratio of positive nodes to total number of nodes

removed [19].

Despite the fact that some characteristics of nodal

metastasis have been found to be more favorable than

others, the American Joint Commission on Cancer system for

PCa does not subclassify node-positive disease, which

remains dichotomized as node negative (N0) or node positive

(N1). The consistency of a risk stratification (according to

number of positive nodes) across various data sets from US

and European centers makes a strong argument for

considering a revision of the nodal classification in the

TNM staging system that would distinguish between

patients with metastasis to one or two nodes compared

with patients with metastasis to three or more nodes.

Subclassifying node-positive patients as either good risk or

poor risk might help select the right patient population

(patients with metastasis to three or more lymph nodes) in

whom to address the question of early adjuvant therapy.

The notion that a thorough and meticulous lymphadenec-

tomy is important for staging, treatment planning, and

prognosis in PCa is well supported. However, the concept that

removing more pelvic lymph nodes improves survival

remains controversial. Our data and those of others demon-

strate that although the presence of nodal metastasis is in

general an indicator of poor prognosis, not all node-positive

patients have a high risk of BCR, distant metastases, or death.

In fact, �80% of node-positive patients have low tumor bulk

and fall into the low-risk N+ category, and nearly 45% (95% CI,
Please cite this article in press as: Touijer KA, et al. Long-term Ou
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37–53%; data not shown) of them experience freedom from

BCR with surgery alone. The fact that these patients do not

need any further therapy has often been extrapolated to

suggest that they are cured by a thorough pelvic LND. This

argument is just as difficult to accept as it is to refute. Perhaps,

just as a high Gleason score reflects aggressive biologic

behavior within a tumor, the presence of cancer cells in the

lymph node is an indicator of a cancer that has acquired the

necessary molecular alterations required for metastasis and

proliferation outside the primary organ. Whether these

clusters of cancer cells will develop into clinical metastases or

follow the path of disseminated tumor cells in bone marrow

[20] or peripheral blood is unlikely to be governed by the

surgical intervention.

5. Conclusions

A considerable subset of men with LNM remained free of

disease 10 yr after RP and bilateral extended pelvic

lymphadenectomy without adjuvant ADT. Patients with a

pathologic Gleason score <8, negative surgical margins,

and low nodal metastatic burden (fewer than three positive

nodes) represent a favorable group with a relatively

remarkable 10-yr freedom from progression. A risk subclas-

sification for patients with LNM may be warranted and would

help address the role of adjuvant systemic therapy in the

high-risk population.
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