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Prognostic variables associated with
biochemical recurrence after radical
prostatectomy for pT3b prostate cancer
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Department of Urology, Seoul National University Abstract

Hospital, Seoul, Korea Objectives: The objectives of the current study were to determine long-term
biochemical recurrence rates stratified by adverse pathologic features and to identify
predictive factors of biochemical recurrence rates following radical prostatectomy
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BY International License prostatectomy from single tertiary center prostate cancer database.

Material and Methods: The Seoul National University Hospital prostate

Received: 2018-02-13 cancer database was queried for all patients treated with radical prostatectomy from
Accepted: 2018-03-05 1999 to 2015. Among the 2680 patients who underwent radical prostatectomy, 331
UDC: 616.1 patients with seminal vesicle invasion (pathologic T3bNO0-1MO stage) were identified.

The primary endpoint was biochemical recurrence, defined as two consecutive
postoperative prostate specific antigen values >0.2 ng/ml. Comparative analysis based

J Clin Med Kaz 2018;1(47):29-35 on adverse pathologic characteristics and operation type was performed.
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Hospital, Seoul, Korea cohort was 59.0% and 42.9%. The Kaplan-Meier survival analysis demonstrated
Email: ulanbek. amu@gmail.com 5-year biochemical recurrence free survival rates differences in patients with different

lymph node involvement (70.6% vs. 52.4%, log-rank, p=0.01). Variables including
age, extracapsular extension, lymph node invasion, surgical margin, perineural
invasion, multicentricity and Capra-S score were similar between the groups of
patients who underwent either retropubic or robot-assisted laparoscopic radical
prostatectomy. The mean prostate specific antigen level, seminal vesicle invasion
laterality, tumor volume, and pathologic Gleason score were lower in the cohort of
patients who underwent robot-assisted laparoscopic prostatectomy. No statistically
significant differences were found in 5-year biochemical recurrence-free survival
rates stratified by operation type (58.1% vs. 65%, log-rank, p=0.8), by Capra-S score
(72.5% vs. 56.8%, log rank, p=0.1), or by surgical margin status (69.4% vs. 59.3%,
log-rank, p=0.8). In univariate and multivariate Cox proportional regression analysis
lymph node involvement (p=0.01) was found to be a statistically significant predictor
of biochemical recurrence.

Conclusion: Patients with positive lymph node involvement have a poor
prognosis. Capra-S score was unable to predict biochemical recurrence in patients
with pathologic T3b stage prostate cancer. Robot-assisted laparoscopic prostatectomy
is comparable to retropubic radical prostatectomy in terms of the biochemical
progression of prostate cancer with seminal vesicle invasion.

Keywords: prostate cancer, seminal vesicle invasion, pathologic T3b stage,
outcomes, radical prostatectomy
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PT3B KYBIK ACTbI OFBIPBIHBIH, PAJIUKAJIBII IPOCTATIKTOMUMSJIAH KEMIH BUOXUMMSLIBIK PELIMIUBITEH
BAUJIAHBICTBI BOJI'KAMbIK AUHBIMAJIBLJIAP

Yaaunoex Kanobipoexyiusl, [J:xkanr Kon Kum, Muniionr Kanr, Bymcuk T3, /I’xa Xben Ky, Xben Xo Kum, Haur Byk /Ixonr, Yeoar KBak
VYponorusuisik 6eutimi, Ceyn ¥arThik YHUBepeuTeTiHiH Aypyxanacel, Ceyi, Kopes

T¥XKbIPbIMOAMA

Makcatrapbl: Ocbl 3epTTeydiH MakcaTTapbl, XOFapfbl OEHrenni opTanblKTbiH KyblK acTbl OesiHiH 0Oblpbl ManimeTTep 6asacbiHoa €H,
Hallap NaTonorvsnblK KePCETKILUTEPMEH CTpaTUdUKauusnaHFaH BMoOXUMUANbIK peunanBTapablH, XKUIMIKTIMH aHblKTay MEHeH allblk aHe poboT-
acCcuCTeHLMsANaHFaH NnanapoCcKonusnbIK NPOCTATIKTOMUSAAAH KENiH BUOXMMUSTbIK PELIMANBTIH MPOrHOCTMKANbIK (dakTopnapbiH CONKECTEHAipY BomnFaH.

Opictepi: Ceyn ¥NTTblKk YHUBEPCUTETITIH aypyXaHacbIHbIH Kyblk aCTbl 0ObIPbIHLIH ManiMeTTep 6asacbiHga 1999-1wbl 2015-wwi xbingap apacbiHaa
pagvkangbl NpOCTaTaKTOMUSIMEH eMAENTeH HayKacTapablH AepekTepi 3epTTenreH. 2680 pagukanbii NPOCTAaTaKTOMUSA MEH eMAENTEH HayKacTapablH
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apacbiHaa, 331 obbIpbiHbIH TYKbIMAbIK Be3ukynapbiHa 6ackin kipyimeH Haykactap (natonorusnblk T3bNO-1MO aypyblHbIH caTbiCbiMeH) Tabbingbl.
BipiHLWinik coHfbl HyKTe, oTadaH keuiH MNCA geHreni 20.2 HI/MN eki peT aHblKTarFaHHaH KelriH Guoxnumuanblk peumane aen ecenteneTiH. EH Hawap
naTonoruasblK KepCeTKilUTepMeH onepauus TypiHe HerisgenreH canbiCTbipManbl Tanaay >Kyprisingi.

Hatumxenepi: Bec xaHe 10 xbingblk GMOXUMUSANbIK KakTanaHb6anTbIH eMip cypy 6apnblk koroptTa 59,0% xaHe 42,9% kypaapbl. Kannan-MenepaiH
eMip cypy Tangaybl nuMda TyniHaepiHe aypy Tapaybl ok xaHe bap HaykacTtapaa 5-Kbinablk GUOXUMUSANbIK kaTanaHyaaH 6ocaty XbingamablFbIHbIH
anblpMalbinbiFbiH- kepceTTi (70,6% 52,4%, log-rank, p=0,01). Xac, akcTpakancynsipnbl Tapay, nMmda TyniHaepiHe Lwabybinbl, XUpYprusnblk
Mapxa, nepuvHeBapanbAbl Wabybln, MynbTUIHLEHTPU3M xaHe Capra-S pelTuHrici peTponybukanblk Hemece poOOTMNeH KamMTamachl3 eTinreH
nanapocKonusanbIK pagukanabl NPOCTaTaKTOMUSIMEH ayblpaTbiH TONTap apackiHaa ykcac 6ongbl. PoboTneH kamTamachi3 eTinreH nanapockonusnbIK
NpOCTaTIKTOMUSIMEH eMAENreH HaykacTapha npocrata crneuudmkanblk aHTUreH AeHreni, TYKbIMAbIK Be3uKynara UHBa3WSHbIH, natepanpifbl, icik
KeneMi xaHe natonorusanblk [M1McoH Ganngapbl alwblk 84iC NPOCTATIKTOMUSIMEH eMAeNreH HaykacTapaaH TeMeH pek 6onraH. Capra-S-TiH 6aranaybl
6onblHwa (72.5% vs. 56.8%, log rank, p=0.1) Hemece xupyprusinelk weTi 6oMbiHWa (69.4% vs. 59.3%, log-rank, p=0.8) xxaHe onepaunsiHbIH Typi
6ovibiHWa (58.1% vs. 65%, log-rank, p=0.8) 5-XbInablk GUOXMMUANBIK PELMANBCHI3 6Mip CYpy AeHreinepiHae cTaTucTuKanblk M aHbl3[gbl
anblpMaLUbinbikTap TabbinMagbl. YHUBapUaTuBTi )aHe MynbTuBapuaTuBTi Cox nponopuuoHangbl perpeccusinblk — Tangay — kesiHge numda
TyniHAaepiHe kaTtepni icik Tapaybl 6ap 6onybl (p = 0.01) GruoxMMUSANBIK KakTanaHyablH CTaTUCTVKanNbIK MaHbl3abl NpeaukTopbl 6ombIin Tabbinabl.

KopbITbiHAbI: Jlumda TyhiHaepiHe kaTepni icik Tapaybl 6ap HaykacTapga Hawap 6omkam 6ap. Capra-S 6oibiHwa T3b npoctata katepni
iciri 6ap HaykacTapga GuoxumusanbIK peunamB Typanbel Gomkay xacayFa MyMkiHAik 6epmengi. PoboTtneH kamTamachl3 eTinreH namnapocKonussbIK
NpPOCTaTaKTOMMUS MeH peTponybukanblk pagvkanabl NPOCTaTaKTOMUSMEH eMAEenreH npocTaTukanblk KaTepni icikTepai TyKbIMAbIK BEe3UKYnspriblK
wabybinMeH BroxuMUsinbIK NporpeccusiFa banaHbICTbl TeH 6onbin Tabbinap.

Herisri ce3pep: Kyblk acTbl 6e3iHiH 0Obipbl, KaTepni iCIKTIH TyKbIMAbIK Be3ukynara wabybinbl, natonorusnelk T3b caTbicbl, M HaTuxenepi,
paavkanbii NpocTaTakToMUS

HNPOIrHOCTUYECKHUE ®AKTOPBI ACCOUMUPOBAHHBIE C BUOXUMHWYECKHUM PEHUAMBOM IMOCJIE PA/IN-
KAJIBHOM TPOCTATAOKTOMMM ¥ IMMAIIMEHTOB C KAPLIIMHOMO¥ HNPEJACTATEJBHOM KEJE3BI PT3B

Yaanoex Kanobipoexy.nl, [xanr Kon Kum, Muniionr Kaunr, Bymeuk T3, [I:ka Xben Ky, Xben Xo Kum, Hanr Byk /Ixonr, Yeons KBak
VYponoruueckoe otnenenue, Harmonansubii Yausepcurerckuii [ocnurans Ceyina, Ceyi, Kopest

PE3IOME

Llenu: 3agavamu faHHOro uccrnenoBaHusi Obinu onpegerieHMe 4acToT GUOXVMMMYECKOro peuuamBa CTpaTUULMPOBAHHBIX MO Hanuymio
HauxyaLmnx MaToriorMyeckux MNpu3HaKkoB W MAEHTUUKALUS MPOrHOCTUYECKUX (haKTOPOB GMOXMMMYECKOTO peumavBa Mocre NpoCcTaTaKTOMUM
BbINOSIHEHHOW OTKPbLITLIM MM POBOT-aCCMCTUPOBaHHBLIM 1anapoCKONMYECKMM CrNocoGoM Mo AaHHbIM 6a3bl AaHHbLIX paka npeactaTenbHOMN Xenesbl
OZIHOTO TPETUYHOTO LieHTpa.

MaTtepuanbl u meToabl: B 6a3e faHHbIX paka npefctatensbHoi xenesbl rocnutans Ceynbckoro HaumoHansHoro YHneepcuteTa uccrnenoBaHbl
OaHHble MauuMeHTOB MepeHecLUnX pagukanbHyto npoctataktomuio ¢ 1999 no 2015 rogpl. Cpean 2860 naumeHTOB MepeHecLUnX paguKanbHYyH
npocraraktomuio, y 331 Bbina naeHTMdULMPOBaHa NHBA3Usi OMyXONeBOro NnpoLecca B ceMeHHble Ny3bipbku (natonornyeckas T3bNO-1MO ctagus
3a6oneBaHus). MNepBUYHON KOHEYHOW TOYKOW Obln GUOXMMUYECKUIA PELMAUB, OnpedeneHHbI Kak ABa nocriefoBaTenbHbIX NOBbILEHUS 3HAYEHUI
npocTata cneuudguyeckoro aHtureHa =0.2 ng/ml. Bbin BbINOMHEH CPaBHUTENbHBIA @HANM3 OCHOBAHHBIA Ha HaUXYALLUMX NaTONOrMYeCcKkMX npusHakax
1 TWMNe BbINOMHEHHON onepauuu.

PesynbraTbi: YpoBHM 5 1 10- neTHen cBoboabl OT Bruoxmmmnyeckoro peuuavea Bo Bcel koropte coctaBuim 59.0% n 42.9% cooTBETCTBEHHO.
AHanu3s BbbkuBaemocTu no KannaHy-Meiiepy npofeMOoHCTpMpoBan pasHuly B YPOBHAX 5 NETHel BbhkmBaeMocTn 6e3 61MoxnmMmnyeckoro peuvanea y
nauneHToB 6e3 HanM4Ms BoBreYeHns NumMmdaTnyecknx y3nos u ¢ Hannumem (70.6% vs. 52.4%, log-rank, p=0.01). Takne nepemeHHbIe Kak Bo3pacT,
3KCTpaKancynspHoe pacnpocTpaHeHue, nopaxeHue NMMMaTMyeckmux y3rnoB, XMpyprudeckuin kpam, nepuHeBparnbHas UHBa3Ns, MynbTULEHTPUYHOCTb
1 yucno Capra-S He pasnuuyanucb Mexay rpynnamu nauvmeHToB NepeHecLUnX No3aAnrioHHY Un poboT-acCUCTUPOBAHHYIO Nanapockonuyeckyto
pagvkanbHyto npoctataktomuto. CpefiHve yposHu MCA, natepanbHOCTb MHBA3WM CEMEHHbIX My3bIPbKOB, 0GbLEM OMyXonu, U YMcno MMuccoHa npu
naTonorMyeckoMm UccrnenoBaHuy GbINo HXKE B KOropTe NauMEHTOB MEPEHECLUNX POBOT-acCUCTUPOBAHHYIO NanapoCKONUYECKy NMPOCTATIKTOMUIO.
He 6bIno BbISBNEHO CTAaTUCTUYECKMN 3HAYVMMON pasHULIbl B YPOBHSIX 5 NeTHel BbXXMBAaEMOCTH Y NaLMEHTOB B 3aBUCUMOCTM OT NEPEHECEHHOMO TUNa
onepaunm (58.1% vs. 65%, log-rank, p=0.8), ot uncna Capra-S (72.5% vs. 56.8%, log rank, p=0.1), unu ot ctatyca xmpyprudeckoro kpas (69.4% vs.
59.3%, log-rank, p=0.8). B yH1Bap1aTMBHOM 1 MyfbTUBapUaTBHOM MPOMOPLMOHANbHOM PerpeccMoHHoOM aHanmae Kokca BoBrneyeHue nmmdoy3snos
(p=0.01) 6bIN0 O6HapPYXEHO Kak CTaTUCTUYECKN AOCTOBEPHbIN NpeanKTop B1oXnMMyeckoro peumanea.

3aknoyeHue: Y nauveHToB C MOpaxeHWeM numdaTuyeckmx ys3noB OTMedyeH Gonee xyawwii nporHo3. Yucno Capra-S He obGnagano
NMPOrHOCTUYECKOW 3HAUYMMOCTbLIO MPY OLIEHKE prcka BUOXMMUYECKOro peumavBa Y NauneHToB ¢ natonorudeckon T3b ctaguen paka npeacratensbHoi
xenesbl. PoboT-accucTMpoBaHHas nanapockonuyeckasi NpocTaTakTOMUS 1 NMo3auSIoHHas NPOCTaTIKTOMMUS Y MaLMEHTOB C HanW4yMem MHBa3uK B
CeMeHHbIe My3bIpbKW CONOCTaBVMbI C APYr APYroM B MiiaHe pucka 6uoXuMmM4eckoro peumanea.

KntouyeBble crioBa: pak npeacTaTenbHoi enesbl, MHBa3Wsi B CEMEHHbIE My3bipbku, NaTtonorndyeckast T3b ctagus, pesynbsrathl, pagukanbHas
NpOoCTaTaKTOMUS

Background

ACHUAM O BJIUAHUM TUPCOUIHBIX TOPMOHOB Ha CHHTE3
ouorSeminal vesicle invasion (SVI) is found in almost 18% of
patients who undergo radical prostatectomy, which is considered
an established adverse pathologic feature and is strongly
correlated with poor prognosis [1-4]. In contemporary literature,
S-year biochemical recurrence (BCR) rates in patients with SVI
vary from 8% to 68% [5-7]. The objectives of our current study
were to determine 5- and 10-year BCR rates stratified by adverse
pathologic features and to identify predictive factors of BCR. As
only a few centers have performed robot assisted laparoscopic
prostatectomy (RALP) for more than 10 years at this time, there
are only a few studies that have reported comparable oncologic
outcomes after RALP and retropubic radical prostatectomy
(RRP) in pT3b patients. The majority of these reports were
single-center studies with small cohorts and short-term follow-

up periods [8-11]. In our study we compare 5-year biochemical
recurrence-free survival (BCRFS) in patients with pT3b after
RRP or RALP from the Seoul National University Hospital
(SNUH) prostate cancer database. The SNUH commenced in
robot assisted laparoscopic radical prostatectomy since May
2008.

Material and Methods

The Institutional Review Boards (IRBs) of the Seoul
National University Hospital approved this study (Approval
number: H-1608-118-791). As the present study was carried
out retrospectively, written informed consent from patients
was waived by the IRBs. Personal identifiers were completely
removed, and the data were analyzed anonymously. Our study
was conducted according to the ethical standards laid down in
the 1964 Declaration of Helsinki and its later amendments.
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The SNUH database was queried for all patients with
prostate cancer who were treated with radical prostatectomy
from 1999 to 2015. Among the 2680 patients who underwent
radical prostatectomy, 331 patients with seminal vesicle invasion
(SVI) (pT3b disease) were identified. The SVI diagnosis
was confirmed using standard protocols with SVI defined
as a tumor invading the muscular wall of the seminal vesicle
(SV). After excluding patients with bone metastasis and those
who underwent laparoscopic prostatectomy, 331 patients with
pT3bNO-1MO prostate cancer remained. All patients underwent
radical prostatectomy by either RRP or RALP. The number of
patients who underwent immediate radiation treatment was 17
(5%), the number of patients who underwent salvage radiation
treatment was 26 (7.8%). Retropubic radical prostatectomy
(RRP) or robot-assisted laparoscopic prostatectomy (RALP)
was conducted by several surgeons during the involving period.
A pelvic lymph node dissection (PLND) was performed in 241
of the 331 men based on individual surgeon preference.

Patient data were collected by physicians at diagnostic,
preoperative, and postoperative evaluations. The data included
preoperative clinical characteristics (PSA level, clinical stage,
and biopsy Gleason scores) and pathologic characteristics
(disease stage, histology, and surgical margin (SM) status) of the
specimens carefully registered by a specialized staff pathologist
with genitourinary expertise.

Prostate specimens were staged using the 2002 tumor,
node, metastasis (TNM) classification. The percent tumor
volume was determined by dividing the sum of all visually
estimated tumor foci by the prostate volume on each section. The
positive surgical margin was defined as the tumor extending to
the inked surface of the specimen and in areas without a definite,
identifiable capsule [12]. All histologic slides were reviewed by
hospital staff pathologist, and past report was changed, which
recorded using grade classification according to 1973 World
Health Organization (WHO) classification (G1/G2/G3) to report
using grade classification according to 2004 WHO classification
(Low grade/High grade). Gleason scores were determined
according to the International Society of Urological Pathology
modified Gleason grading system [13]. Supersensitive PSA
levels were measured every 3 months after surgery during the
first year, then every 6 months up to 3-years, and annually
thereafter. The median follow-up period was 49 months (mean
55.0£35.9 months). Median follow-up period for RRP was 58
months, while the median follow-up for RALP was 41 months.
The primary endpoint was BCR, defined as two consecutive
postoperative PSA values >0.2 ng/ml. In case of determining
PSA level more than 0.2, PSA levels checked in short term 1 to
3 months considering rising velocity.

Appropriate comparative tests (t-test and chi-square tests)
were used to determine differences in patient clinicopathological
characteristics. The Kaplan-Meier method was used to determine
S-year BCRFS rates and compare with log-rank tests. Univariate
and multivariate Cox proportional hazard models were used to
determine predictive factors for BCR. The variables identified
as significant in the univariate analysis were then entered into
a multivariate Cox regression model to evaluate definitive
predictors. All analysis was done using SPSS version 21
(Armonk, NY: IBM Corp.) and statistical significance was
defined as p<0.05.

Results

In the entire cohort, 231 (69.7%) patients were treated
by RRP and 100 (30.2%) were treated with RALP. The clinical
and pathological characteristics are summarized in Table 1.

Table 1 Clinicopathological parameters of pT3b patients

Total RRP RALP
Number of patient, n (%) 331 (100) 231(69.7) 100(30.3)
Age, [Mean + SD] 66.3+6.9 66.7+6.7 65.4+7.4
Preoperative PSA, ng/ml, 25.4+37.4 29.3%¥43.1 16.4+15.4**
[Mean * SD]
PSA group, n (%)
<10 ng/ml 109 (32.9) |66 (28.5) 43 (43)
>10-20 ng/ml 96 (29) 61 (26.4) 35(35)
>20 ng/ml 126 (38) 104 (45)- |22 (22) **
SVI laterality, n (%)
Unilateral 54 (16.3) |35(15.1) |19(19)
Bilateral 45 (13.5) 23(9.9) 22 (22)
Missing data 232(70.0) |173(74.8) |59 (59)*
Tumor volume [Mean * SD] | 19.9+16.9 20.2+15.1 14.1£11.9*
ECE, n (%)
No 57 (17.2) 36 (15.5) 21(21)
Yes 274(82.7) 195 (84.4) |79(79)
pGs, n (%)
<7 194(58.6) 124 (53.6) |70(70)
=8 111 (33.5) |84(36.3) 27 (27)
Missing data 26(7.9) 23(9.9) 3(3)*
LN, n (%)
Negative 189 (57.1) |114(49.3) 75 (75)
Positive 57(17.2) |32(13.8) |25(25)
SM, n (%)
Negative 98 (29.6) | 67(29) 31(31)
Positive 233(70.3) |164(70.9) |69 (69)
PNI, n (%)
Negative 35(10.5) 18 (7.7) 17 (17)
Positive 211(63.7) 128 (55.4) |83(83)
Missing data 85(25.6) 85 (36.7) -
Patients with BCR, n (%) 94 (28.3) 71 (30.7) 23 (23)
Multicentricity, n (%)
Yes 124 (37.4) |73 (31.6) 51(51)
No 121 (36.5) |73 (31.6) 48(48)
Missing 86(25.9) 85(36.7) 1(1)
Capra-S score, [Mean + SD] | 8.2+2.1 8.3+2.1 7.8+2

The mean patient age was 66.3+6.9 years, the mean PSA was
25.4437.4, and the mean CAPRA-S score was 8.24+2.1. A
total of 54 (16.3%) patients had unilateral SVI, 274(82.7%)
had extracapsular extension (ECE), 111(33.5%) patients had
pathologic Gleason score (pGs) 8 or more, 58 (17.5%) patients
had lymph node involvement (LNI), 233(70.3%) patients had a
positive surgical margin (PSM). Perineural invasion (PNI) rate
was positive in 211 (63.7%) patients. The average yield of LN's
removed was 58% and the average yield of positive lymph nodes
were 17.5%.

At a median follow-up of 49 months, 94 (28.3%) patients
experienced BCR. Kaplan-Meier survival analysis for the overall
cohort showed estimated 5- and 10—year BCR free rates of 59%
and 42.9%, respectively (Figure la). Table 2 summarizes the
data of the univariable and multivariable analyses for predictors
of BCR. Among the clinicopathologic features, positive lymph
node involvement (HR=2.21, p=0.02) was the strongest predictor
of BCR.

BCREFS rates stratified by positive lymph node involvement
(n=57, 17.2%) versus negative involvement (n=189, 57.1%)
are presented in Figure 2a. Log-rank tests revealed that rates
of freedom from BCR are significantly lower in patients with
positive lymph node involvement (x2(1)=6.62, p=0.01).

Comparison of BCRFS rates stratified by Capra-S score
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Figure 1 - Kaplan-Meier BCRFS curves for the entire cohort (a) and stratified by operation type (b).

Cox regression analysis predicting biochemical
s recurrence (BCR) rate

Univariable analysis BCR

HR CI
Prostate volume 1.000 (0.98,1.01)
In PSA
0-10 ref -
10-20 1.079 (0.66,1.74)
>20 1.035 (0.62,1.72)
pGs sum 1.001 (0.99,1.00)
pGs <7 ref
pGs 8 0.834 (0.51,1.35)
pGs >8 1.445 (0.69, 2.99)
ECE (positive vs 1.016 (0.78,1,31)
negative)
Bilateral ECE 30.65 (0.00, 34,97)
Perineural inv (posit vs | 0.432 (0.15,1.20)
negative)
LNI (posit vs 2.12 (1.17,3.83)
negative)*
SVI laterality (bilateral |0.723 (0.27,1.87)
vs unilateral)
Operation type RRP vs | 0.959 (0.59,1.54)
RALP
PSM 1.043 (0.67,1.60)
Multicentricity 1.034 (0.58,1.82)
Capra Score
3-5 ref
6-7 0.579 (0.27,1.21)
8-12 1.112 (0.70,1.75)
Number of positive 1.048 (0.87,1.26)
lymph nodes
Total lymph nodes 1.004 (0.97,1.03)
removed
Tumor volume >36% | 0.690 (0.24,1.95)
Multivariable analysis
BCR
LNI (posit vs 2.21 (1.08,4.53)
negative)*

showed that 5-year BCRFS rates were higher in patients with
Capra-S scores between 3-5 than in patients with Capra-S scores
>6 (72.5% vs. 56.8%), but differences were not statistically
significant in log-rank tests (x2(1)=2.570, p=0,10) (Figure 2b).
In univariable Cox proportion analysis, the Capra-S score did
not predict BCR.

Main clinicopathologic characteristics of patients who
underwent either RRP or RALP are presented in Table 1.

Variables including age, ECE, LNI, surgical margin (SM),
PNI, multicentricity and Capra-S score were similar between
the RRP and RALP groups. The mean PSA level, SVI laterality,
tumor volume, and pGs were lower in the RALP cohort. There
were no statistically significant differences in 5- year BCRFS
rates among RRP and RALP patients (58.1% vs. 65.0%, p=0.3)
(Figure 1b).

Discussion

Invasion of prostate cancer into the seminal vesicle is
related to poor prognosis and is considered a strong predictor of
BCR [13, 14]. In current literature, only a few huge multicenter
studies with large descriptive cohorts have been published
reporting comparative analysis of outcomes after RRP and
RALP treatment in patients with seminal vesicle invasion.
Only limited data are available regarding long-term follow-up
of oncologic outcomes among RRP and RALP cohorts. In our
present study we compared 5-year BCRFS rates after RRP or
RALP in patients with pT3b stage (Table 3).

Five-year BCRFS rates were 59% in the pT3b patients
in our study: this corresponds with previously reported data
from large multi-institutional series [4, 13, 15-17] (Table 3).
Patients with isolated SVI on prostate specimen after RP had
a S-year BCRFS rate between 5 and 60%, with a median value
of 36% [7]. Because of such wide spectrum of BCRFS rates,
additional stratification of risk would be helpful in choosing
further treatment [18]. The direction of our research was seeking
predictors of BCR in pT3b patients, which helps to make a
decision about adjuvant treatment.

Positive lymph node involvement was found in 17.2%
of patients and differences in BCRFS rates stratified by lymph
node involvement positivity was statistically significant as
in previous reports [13, 15]. Lymph node metastasis has been
associated with worse cancer-specific survival and a higher rate
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Figure 2 - Kaplan-Meier BCRFS curves for the entire cohort (a) and stratified by operation type (b).

Table 3 Comparison with previous studies

Pierorazio etal.[4] |Paganoetal.[15] |Kangetal [16] |Secinetal [13] |Forguesetal[6] |Our study
Patients number 989 180 876 387 104 331
Age, mean 59 (40-73) 63.7 (58-67) 65.8+6,6 62 (56-66) 63.5(58-67) 66.3£6.9
Preoperative PSA ng/ml, mean 7.2 (0.8-67) 9.1(6.3-17.1) 22.3%26.0 10.8(6.9-20.3) | 10.3(7-15) 25.4+37.4
Preoperative PSA group, n (%)
<10 ng/ml 101(56.1) 168(46) 109 (32.9)
>10-
20ng/ml 42(23.3) 103(28) 96 (29)
>20 ng/ml 37(20.6) 92(25) 126 (38)
pGs, n (%)
<6 92(9.3) 94(12.4) 15(14.4)
7 542(54.8) 126(70) 398(49.7) 321(42.6) 71(68.3) 194 (58.6)
=8 352(35.5) 54(30) 403(50.3) 336(44.6) 18(17.3) 111 (33.5)
Lymph node involvement, n (%) 242(24.2) 22(12.2) 130(16.2) 91(24) - 57 (17.2)
PSM, n (%) 409(41.3) 74(41.1) 524(65.4) 146(38) 34(32.7) 233(70.3)
5 year BCRFS, % 36-40 39.5 30.1 38 55.8 59

of distant metastasis [19]. Positive lymph node involvement
status was also found to be a statistically significant predictor of
BCR in multivariate analysis in our cohort. These patients may
benefit from early adjunctive therapy after surgery to improve
outcomes.

The pGs was not a predictor of BCR as in our study, unlike
in previous studies [5, 11]. Among the different prognosis factors,
the presence of PSM appears to be the most important [7]. PSM
rate in the entire cohort of patients with pT3b was 70.3%: this
rate is higher than that in the findings from previous series
in which rates of 41.3% [4], 38% [13], and 41.1% [15] were
reported. PSM rates among two treatment method groups not
revealed differences in PSM status in patients who underwent
RRP and RALP (70.9% vs. 69%). Kaplan-Meier plots showed
that BCRFS was higher in patients with PSM but differences in
the log-rank test were not statistically significant (x2(1)=0.037,
p=0.8). The 5-year BCRFS rate was 59.3% in patients with PSM
status, whereas in patients with negative surgical margin status
the rate was 58.2%. Spahn et al [20] conducted a multivariate
analysis of pT3b patients that demonstrated that SM status
was an independent predictive factor of prostate cancer BCR.
In previously reported studies [21, 22] PSM was independent

predictive factor of BCR in pT2 and pT3a patients, but not in
pT3b patients. In our pT3b cohort also, PSM was not found
as a prognostic factor in univariate and multivariate analysis.
As in the study of Yang et al. [23] where Kaplan-Meier
analysis stratified by CAPRA-S scores of 3-5 vs. > 6 resulted
in differences among groups, in our cohort BCRFS rates also
decreased with increasing Capra-S score. The 5-year BCRFS
was higher in pT3b patients with Capra-S scores 3-5 vs. >6, but
log-rank test (x2(1)=2.57, p=0.109) did not reveal statistically
significant differences among the groups. This is likely due to
small sample size because there were not any such problematic
values in large CaPSURE [24, 25] and SEARCH data-sets [26].
Cox proportional regression did not demonstrate a prognostic
probability of the Capra-S score in univariate analysis.

In Punnen et al.s’ study [27] 4-year BCRFS rates after RRP
and RALP were determined to be 66% vs. 68% respectively and
differences among BCRFS rates were not significant. After that
Pierorazio et al [28] and Menon et al [11] established 3-year
and 5-year BCREFS rates, respectively, and they did not find
statistically significant differences between the RRP and RALP
cohorts. In our study BCRFS rates were lower in RRP group
(58.1%) than in RALP group (65%), but differences were not
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statistically significant. Therefore our study demonstrated
comparable BCRFS rates stratified by operation type in pT3b
patients similar to previous reports.

Our present study has several limitations resulting from
its retrospective design, such as a small sample size and a
small number of death events which limited the power to
detect differences among variables. Further, the mean follow-
up remains short and longer observation time and additional
studies are required, especially with regard to overall survival
and cancer specific survival.

Conclusion

Patients with positive lymph node involvement, have a
poor prognosis. The Capra-S score was unable to predict BCR in
pT3Db patients. RALP is comparable to RRP for prostate cancer
with seminal vesicle invasion with respect to BCR.

Clinical Practice Points

Five-year BCRFS rates in the pT3b patients in our study
corresponds with previously reported data from large multi-
institutional series.

There were no statistically significant differences in 5-
year BCRFS rates among RRP and RALP patients.

Univariate and multivariate analyses have identified
positive lymph node invasion as a poor prognostic factor.

Capra-S score was unable to predict BCR in pT3b stage
prostate cancer patients

Abbreviations
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prostatectomy, BCRFS: biochemical recurrence-free survival,
SVI: seminal vesicle invasion, SNUH: Seoul National University
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