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Subclassification of pathologically organ-confined
(pT2) prostate cancer does not significantly
predict postoperative outcomes in Korean males

Min Ho Lee'®, Sangchul Lee’®, Sung Kyu Hong’®, Seok-Soo Byun’®, Sang Eun Lee’

'Department of Urology, Gyeongsang National University Changwon Hospital, Gyeongsang National University School of Medicine, Changwon, *Department of
Urology, Seoul National University Bundang Hospital, Seoul National University College of Medicine, Seongnam, Korea

Purpose: We evaluated the prognostic association of pT2 subclassification with the oncological outcomes in patients with prostate
cancer (PCa) who underwent radical prostatectomy (RP) in South Korea.

Materials and Methods: We retrospectively reviewed 3,529 patients who underwent RP for pathologically organ-confined PCa
between 2003 and 2017 at Seoul National University Bundang Hospital. We analyzed the differences in the rates of biochemical
recurrence (BCR), overall survival (OS), and cancer-specific survival (CSS) between pT2 substages.

Results: According to the 2002 TNM staging system, 362 (15.3%) and 2,000 patients (84.5%) had T2a (involving one-half or less
of a unilateral lobe) and T2c (involving bilateral lobes) diseases. Four patients (0.2%) had T2b (involving more than one-half of a
unilateral lobe) disease and none of them developed BCR. The mean follow-up period was 8.4+3.7 years and 175 patients (7.4%)
had BCR. On multivariable analysis, pT2 subclassification (pT2a/b vs. pT2c) was not a significant predictor of BCR (p=0.224) or OS
(p=0.311). Biochemical disease-free survival (p=0.091), OS (p=0.502), and CSS (p=0.063) showed no significant difference between
pT2 substages.

Conclusions: Our study revealed that the pT2 subclassification of PCa in Korean males provided no value for predicting BCR, OS,
and CSS after RP, which agrees with recently reported results based on the updated 8th version of the American Joint Committee
on Cancer (AJCC) TNM staging system.
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INTRODUCTION PCa was defined as a prostate-confined palpable tumor that
could be subclassified into three categories: T2a (involving

A well-established cancer staging system is essential for  one-half or less of a unilateral lobe), T2b (involving more
therapeutic planning and prognostication. The first clini- than one-half of a unilateral lobe), or T2¢ (involving bilat-
cal staging system for prostate cancer (PCa) was developed eral lobes). The 1997 TNM staging system combined all cases
by Whitmore [1] and adopted in 1992 [2] In that system, T2  with unilateral disease as T2a and bilateral disease as T2b
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[3] However, some studies revealed that the 1992 version
was superior for predicting the outcomes of T2 disease [45],
which led to a revision back to the three categories in the
2002 TNM staging system [6] Unfortunately, there remains
controversy regarding the subclassification of pathological
T2 disease, with approximately 66% of United States and
Canadian Academy of Pathology members agreeing to omit
the pT2 substage at their 98th meeting [7] and some studies
indicating that pT2b disease did not exist [89] Recent stud-
ies have also indicated that the subclassification of pT2 dis-
ease is not a useful prognostic factor [10,11]

Organ-confined PCa was recently integrated as pT2 in
the 8th edition of the American Joint Committee on Cancer
(AJCC) staging system [12,13] However, this update was not
based on level I evidence and large studies are needed to
evaluate this update. Therefore, we retrospective examined
a large single-center population of Korean males who un-
derwent radical prostatectomy (RP) for pathologically organ-
confined PCa. The patients’ pT2 subclassifications were eval-
uated to determine whether they could be used to predict
biochemical recurrence (BCR), cancer-specific survival (CSS),
and overall survival (OS).

MATERIALS AND METHODS

1. Patient selection

This study’s retrospective protocol was approved by the
appropriate Institutional Review Board (Seoul National
University Bundang Hospital, approval number: 1907-552-
109), and the requirement for informed consent was waived.
We retrospectively reviewed data from 3529 patients who
underwent RP for clinically localized PCa between Novem-
ber 2003 and November 2017. The RP procedures were per-
formed by four different surgeons at our center. The present
study included patients with pT2 disease, which was deter-
mined by a single pathologist at Seoul National University
Bundang Hospital. Patients were excluded if they had re-
ceived neoadjuvant hormone or radiation therapy (RT). And
we did not conduct RT or androgen deprivation therapy
(ADT) to patients who had positive margin until the occur-
rence of BCR. If the patients had BCR or recurrence by im-
age study, we started RT or ADT to them. So, we regarded
the margin positivity does not affects to the BCR. Totally,
data from a total of 2,366 patients were analyzed. Radical
retropubic prostatectomy (RRP) was commonly performed,
with a gradual transition towards robot-assisted laparoscopic
prostatectomy (RALP) over time. The RRP procedures were
performed by a single experienced urologist, and the RALP
procedures were performed by four experienced urologists
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according to the standard robotic surgery protocols at Seoul
National University Bundang Hospital.

2. Data collection

The RP specimens were weighed and fixed in 10% neu-
tral formalin before being submitted to sequential patho-
logical evaluations at Seoul National University Bundang
Hospital, as previously described [9] All specimens were orig-
inally evaluated by a single experienced pathologist using
the 2002 TNM staging system. Based on the controversy re-
garding the existence of pT2b disease [9], and similar results
at Seoul National University Bundang Hospital, we also
reclassified the pT2 results based on the 1997 TNM staging
system.

Serum prostate-specific antigen (PSA) levels were check-
ed before every surgery, and >12-core prostate biopsy was
performed for patients with elevated serum PSA (>30 ng/
mL), suspicious findings during a digital rectal examination,
and/or hypoechoic lesions detected during transrectal ultra-
sonography. Most patients underwent PSA testing at 4 to 6
weeks, every 6 months for 5 years, and then annually there-
after, with BCR defined as a PSA concentration of >02 ng/
mL according to the American Urological Association. Pa-
tients without BCR were censored based on their last follow-
up at the urology department. Data regarding the causes of
death (PCa or other causes) were obtained from the Statis-
tics Korea.

3. Statistical analysis

Continuous variables were evaluated using the Student
t-test or Mann—Whitney U test, and categorical variables
were evaluated using the chisquared or Fisher exact prob-
ability test. All analyses were performed using IBM SPSS
software (version 250; IBM Corp, Armonk, NY, USA). Uni-
variate and multivariate Cox proportional hazard models
were used to identify factors that predicted the patients’
outcomes. In addition, differences in BCR, CSS, and OS were
evaluated using the Kaplan—Meier method and the log-rank
test. All tests were two-sided and significant differences
were identified based on p-values of <0.05.

RESULTS

Table 1 shows the characteristics of the 2,366 patients.
According to the 2002 TNM staging system, 362 patients
(153%) had T2a disease and 2,000 patients (845%) had T2c
disease. Four patients (02%) had T2b disease and none of
them developed BCR. Thus, we analyzed the BCR, CSS, and
OS outcomes according to the 1997 TNM staging system. The
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Table 1. The patients’ characteristics

pT2 subclassification has no prognostic value

pT2a/b (n=366 [362/4]) pT2c (n=2,000)

Variable Total (n=2,366)
Age (y) 65.6+£6.9
Body mass index (kg/m°) 243426
Preoperative PSA (ng/mL) 9.1£10.1
Prostate weight (g) 40.3+14.2
Tumor volume (%) 11.7+1.1
Follow-up (y) 8.4+3.7
Surgical type
RRP 662 (28.0)
LRP 36 (1.5)
RALP 1,668 (70.5)
RP Gleason score
<6 331(14.0)
7 1,907 (80.6)
>8 128 (5.4)
Surgical margin positivity 308 (13.0)
Perineural invasion 1,516 (64.1)
Angiolymphatic invasion 119 (5.0)
Tumor multifocality 1,931 (81.6)
Biochemical recurrence 175 (7.4)
Adjuvant therapy 69 (2.9)
Hormone therapy 41(1.7)
Radiation therapy 38(1.6)
Both 10 (0.4)

65.0+7.0 65.7+6.9
24.5+2.7 243426
8.3£7.0 9.3+10.5
43.6+16.7 39.7+13.7
7.6%1.1 12.5+1.7
8.6+2.8 8.3+3.4
131(35.8) 531(26.6)
10 (2.7) 26 (1.3)
225 (61.5) 1,443 (72.2)
111 (30.3) 220(11.0)
233 (63.7) 1,674 (83.7)
22(6.0) 106 (5.3)
24 (6.6) 284 (14.2)
164 (44.8) 1,352 (67.6)
7(4.6) 102 (5.1)
113 (30.9) 1,818 (90.9)
20 (5.5) 155(7.8)
9(2.5) 60 (3.0)
4(1.1) 37(1.9)
6(1.6) 32(1.6)
1(0.3) 9(0.5)

Values are presented as meanzstandard deviation or number (%).

T2a, involving one-half or less of a unilateral lobe; T2b, involving more than one-half of a unilateral lobe; T2¢, involving bilateral lobe; PSA, pros-
tate-specific antigen; RRP, radical retropubic prostatectomy; LRP, laparoscopic radical prostatectomy; RALP, robot-assisted laparoscopic prostatec-

tomy; RP, radical prostatectomy.

Table 2. Multivariable Cox regression analysis of time to BCR and OS following RP in patient with pT2 disease

Variable = BCR z 05
Hazard ratio (95% Cl) p-value Hazard ratio (95% Cl) p-value
PSA 1.01(1.00-1.02) 0.002 Not assessed
Biopsy Gleason score 1.69 (1.37-2.09) <0.001 Not assessed
Surgical margin positivity 2.99 (2.19-4.10) <0.001 Not assessed
RP Gleason score 1.59(1.20-2.10) 0.001 1.75(1.23-2.48) 0.002
Angiolymphatic invasion 2.11(1.40-3.19) <0.001 2.14(1.08-4.23) 0.029
Prostate weight Not assessed 1.02 (1.01-1.03) 0.002
pT2a/b vs. pT2c 1.16 (0.91-1.48) 0.224 1.38(0.74-2.59) 0.311
pT2avs. pT2b/c 1.29 (0.80-2.09) 0.299 1.34(0.74-2.51) 0.363

BCR, biochemical recurrence; OS, overall survival; RP, radical prostatectomy; Cl, confidence interval; PSA, prostate-specific antigen; T2a, involving
one-half or less of a unilateral lobe; T2b, involving more than one-half of a unilateral lobe; T2¢, involving bilateral lobe.

mean age at the time of RP was 656+69 years and the mean
preoperative PSA concentration was 91+101 ng/mL. The
mean follow-up period was 84+37 years and 1,931 patients
(81.6%) had multifocal tumors. During the entire follow-up
period, 175 patients (7.4%) experienced BCR.

Table 2 shows the results of the multivariate analyses
for predicting BCR and OS. The results revealed that BCR

Investig Clin Urol 2020;61:35-41.

was independently predicted by surgical margin positivity
(hazard ratio [HR], 299; 95% confidence interval [CI], 219-4.10)
and pathological Gleason score (HR, 159; 95% CI, 1.20-210).
However, there was no significant difference in BCR when
we compared pT2a/b versus pT2c (p=0.224) or pT2a versus
pT2b/c (p=0.299). Moreover, there was no significant differ-
ence in OS when we compared pT2a/b versus pT2c (p=0.311)
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Table 3. Literature review of surgical outcomes for T2 disease according to the TNM staging systems

No. of Median
Literature . Type follow-up Conclusion Proposal
patients
(mo)
Han et al. (2000) [5] 1,314  Clinical 72 0S for T2a92 superior than for Revert to the 1992 version
T2a97
Cagiannos et al. (2002) [4] 1,755  Clinical 26 RFS for T2a92 superior than for 1992 was superior to 1997
T2b92
Eichelberger and Cheng (2004) [8] 369  Pathological - The T2b02 subclass does not exist  Eliminate the T2b
subclassification
Freedland et al. (2004) [14] 1,606  Pathological 48 No significant difference in BCR Eliminate the T2b
for T2a97 vs. T2b97 subclassification
Chun et al. (2006) [15] 1,726  Pathological 244  Nosignificant difference in BCR Partin’s pathological staging
according to the T2 substages
Hong et al. (2008) [9] 372 Pathological - Only 1 case of T2b02 Modification of the T2
subclassification
Nguyen et al. (2018) [11] 15,305  Pathological 72 T2 substage is not a prognostic The 8th AJCC edition should be

factor used

The TNM systems are abbreviated as 92 for the 1992 version, 97 for the 1997 version, 02 for the 2002 version, and 09 for the 2009 version.
0S, overall survival; RFS, recurrence-free survival; BCR, biochemical recurrence; AJCC, American Joint Committee on Cancer.

Table 4. The patients’ characteristics according to the operation date period

Variable 2003 to 2010 (n=883) 2011 to0 2017 (n=1,483) p-value

Age (y) 65.2+6.8 65.9+7.0 0.023
Body mass index (kg/mz) 24.3+2.6 243+2.7 0.920
Preoperative PSA (ng/mL) 8.7£8.6 9.4£10.9 0.074
Prostate weight (g) 41.2+14.9 39.9+13.8 0.020

Tumor volume (%) 10.3+0.5 12.6+1.3 0.603
Surgical type <0.001

RRP 478 (54.1) 184 (12.4)

LRP 36 (4.1) 0(0.0)

RALP 369 (41.8) 1,299 (87.6)
T2 subclassification 0.01

pT2a/b 159 (18.0) 207 (14.0)

pT2c 724 (82.0) 1,276 (86.0)
RP Gleason score <0.001

<6 264 (29.9) 67 (4.5)

7 583 (66.0) 1,324 (89.3)

>8 36 (4.1) 92(6.2)
Surgical margin positivity 161(18.2) 147 (9.9) <0.001
Perineural invasion 434 (49.2) 1,082 (73.0) <0.001
Angiolymphatic invasion 60 (6.8) 59 (4.0) 0.003
Tumor multifocality 690 (78.1) 1,241 (83.7) 0.001
Biochemical recurrence 105 (11.9) 70 (4.7) <0.001

Values are presented as meanz+standard deviation or number (%).
PSA, prostate-specific antigen; RRP, radical retropubic prostatectomy; LRP, laparoscopic radical prostatectomy; RALP, robot-assisted laparoscopic
prostatectomy; RP, radical prostatectomy; T2a, involving one-half or less of a unilateral lobe; T2b, involving more than one-half of a unilateral

lobe; T2¢, involving bilateral lobe.

or pT2a versus pT2b/c (p=0.363). To compare with our results,
we reviewed the 7 literatures from 2000 to 2018 in Table 3

[4589]11,14,15]

Table 4 shows the differences of basic characteristics ac-
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cording to the enrolled period. During 2003 to 2010 year, the
patients who had RRP (54.1%) were more than RALP (41.8%).
However, during 2011 to 2017 year, more patients had RALP
(876%) than RRP (124%). Additionally, the surgical outcomes
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Fig. 1. Kaplan-Meier curves for biochemical recurrence (BCR) free
survival according to pT2a/b and pT2c prostate cancer. T2a, involving
one-half or less of a unilateral lobe; T2b, involving more than one-half
of a unilateral lobe; T2¢, involving bilateral lobe.

and pathologic reports showed worse results in the early pe-
riod group than did the recent period group.

Among patients with pT2a/b PCa, 20 patients (54%) de-
veloped BCR. Fig. 1 shows that the rates of biochemical dis-
easefree survival (bDFS) were 933% at 5 years and 894% at
10 years. Among patients with pT2c PCa, 155 patients (7.8%)
developed BCR and the bDFS rates were slightly and non-
significantly lower at 5 years (899%) and at 10 years (84.6%)
(p=0.091). Fig. 2 shows that there were no significant differ-
ences in OS when we compared pT2a/b versus pT2c PCa at
5 years (96.8% vs. 953%) and at 10 years (931% vs. 91.4%) (log-
rank p=0502). There was also no significant difference in
CSS when we compared the pT2 substages at 5 years (994%
vs. 999%, p=0.063).

DISCUSSION

Implementation of PSA screening tests has led to in-
creasingly early detection of PCa, with Korean patients be-
ing diagnosed at lower stages based on their biopsy findings
and post-RP pathological reports [16] At the same time, the
AJCC TNM staging system has been repeatedly revised
from the 1992 version to the current AJCC 8th version in
2017 [17], and there remain controversies that are related to
the unavailability of high-quality data and related recom-
mendations [8] The present study evaluated a large cohort
of Korean males with PCa (mean follow-up of >8 years), and
confirmed that the pT2 subclassification may not help im-
prove prognostication in terms of BCR, OS, and CSS, which
agrees with the findings from several previous studies
[915,1819] In this context, Antunes et al. [10] have reported
no significant differences in surgical outcomes, BCR rates

Investig Clin Urol 2020;61:35-41.
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Fig. 2. Kaplan-Meier curves for overall survival according to pT2a/b
and pT2c prostate cancer. T2a, involving one-half or less of a unilateral
lobe; T2b, involving more than one-half of a unilateral lobe; T2¢, in-
volving bilateral lobe.

(11.3% for pT2a/b vs. 182% for pT2c, p=02), or OS (925% vs.
93.6%, p=0.2). Nguyen et al. [11] have also reported that the
pT2 substage could not predict prognosis, and they recom-
mended eliminating the pT2 substages from the revised
system, based on the lack of significant differences in BCR
(p=04), CSS (p=06), and OS (p=0.3). Moreover, Freedland et al.
[14] observed no significant difference in BCR between pa-
tients with unilateral and bilateral organ-confined PCa, with
approximately 81% of their patients having a pathological
Gleason score of <6. Chun et al. [15] also failed to detect a sig-
nificant difference during a median follow-up of 24 months,
with 62% of their patients having a pathological Gleason
score of <6. The present study confirms these findings with
a longer mean follow-up (>8 years) and a smaller proportion
of patients with a Gleason score of <6 (14.0%), which may
help provide insight regarding cases with relatively aggres-
sive pathological characteristics.

Eichelberger and Cheng [8] studied 369 totally embedded
and serially sectioned RP specimens, with approximately
75% of the specimens involving pT2 disease (but no pT2b
tumors) and 312 cases (85%) exhibiting multifocality. The
present study also included large proportions of multifocal-
ity (81.6%) and perineural invasion (64.1%), although we
failed to detect significant differences in BCR or OS in the
univariable and multivariable analyses. Nevertheless, we ob-
served a significant difference in the risk of BCR according
to the pre-RP and post-RP Gleason scores (HR, 169 vs. HR,
159; p<0.001). Similarly, previous studies have indicated that
the post-RP Gleason score is one of the strongest prognostic
factors for patients with margin-negative pT2 PCa [14,18,19]

Wolters et al. [20] evaluated the prognostic value of in-
dex tumor size in cases of pT2 PCa, and Wise et al. [21] have
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reported that the index tumor volume had equal prognostic
value relative to the total tumor volume. Unfortunately, the
present study was unable to evaluate index tumor volume
and there is no standard volume measurement technique.
The importance of preoperative serum PSA concentration
is also well recognized [22-24], although we found that it
only marginally predicted the time to BCR (HR, 101; 95% CI,
1.00-1.02; p=0.002).

The present study revealed relatively good outcomes in
terms of BCR-free survival, OS, and CSS at 5 years and 10
years, which agrees with previously reported results. For
example, Eggener et al. [25] reported that the 15-year risk
of PCa-specific death was only 0.8% to 15% among 11,521
American patients with pT2 PCa. Two European studies
also revealed 10-year CSS rates of 98% to 98.7% among pa-
tients who underwent TP for pT2 PCa [2627] These results
indicate that patients who undergo RP for pT2 PCa tend to
have clinically homogeneous characteristics and a good prog-
nosis. However, the study enrolled period was more than 10
years, and there have been many developments in surgical
techniques. In present study, the patients enrolled early pe-
riod of study showed worse pathological outcomes including
BCR.

This is the first limitations of this study. In close future,
we will validate our results by further study according to
the surgical techniques and it will strengthen the present
study. Second, the retrospective singlecenter design is prone
to misclassification, information bias, and missing data. Fur-
thermore, Hong et al. [9] have reported that there are still
differences in PSA screening and the detection of low-grade
PCa between Asian and Western countries. However, the
present study evaluated a relatively large sample of patients
with prolonged follow-up, and we believe it is the first to
evaluate whether the pT2 subclassification could be elimi-
nated based on long-term surgical outcomes among Korean
males.

CONCLUSIONS

The present study revealed that the pT2 subclassifica-
tion of PCa in Korean males provided no value for predict-
ing BCR, OS, and CSS after RP, which agrees with recently
reported results based on the updated 8th version of the
AJCC TNM staging system. Therefore, a more accurate risk
stratification strategy is needed to optimize the surgical out-
comes 1n patients with organ-confined PCa.
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