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Retropubic radical prostatectomy: Clinicopathological 
observations and outcome analysis of 428 consecutive 
patients
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ABSTRACT
Aim:Aim: We report the outcome analysis of retropubic radical prostatectomy (RRP) performed in 428 patients in terms of 
pathological fi ndings, complications, and survival.
Materials and Methods:Materials and Methods: Systematically recorded case reports forms of consecutive 428 RRPs done over a 14-year period 
were analyzed using the SPSS 14 software. Secondary analysis was done to evaluate era specifi c (pre and post 2002) changes 
in clinical features and survivals.
Results: Results: Seven-year overall survival (OAS), cancer-specifi c survival (CSS), and event-free survival (EFS) was 83.2%, 82.8%, 
and 69.8% respectively in our series. Era-specifi c survival showed higher CSS post 2002, and there was an increase in 
presentation with organ-confi ned disease. Univariate and multivariate analysis showed statistically signifi cant impact on 
era specifi c outcome. With the improvement in techniques decrease in complications rate and increase in quality of life 
was noted.
Conclusions:Conclusions: Our series spanning over decade demonstrates that RRP is viable option to offer cure to organ-confi ned 
carcinoma prostate. Further, there is evidence of stage migration and improvements in outcome in post 2002 patients. 
Although our series is modest in number, the success rates and outcome data matches those reported in the literature.

Key wordsKey words: Complications, era-specifi c outcome, Gleason score, multivariate analysis, nerve sparing, outcome, pathology, 
retropubic radical prostatectomy, survival
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INTRODUCTION

Retropubic radical prostatectomy (RRP) is the standard 
treatment for localised prostate cancer and is highly 
effective in producing long-term survival in majority 
of patients.[1] However, this surgery remains one of the 
most challenging surgery in urology as it has to provide 
the best possible oncological outcome in terms of 
negative surgical margins and relapse-free survival. [2] 

Further, it should also provide best functional results with 
regard to urinary continence and erectile function.[3,4] 
Therefore, it is logical to shift the focus to the improvement 
in quality of life (QOL) having achieved reasonable success 
in attaining cancer control across the world. Literature is 
full of the several advances in surgical techniques aiming 
at better QOL and reduction of morbidity. Of interest is 
the development of minimal invasive (lap and robotic) 
approaches, which are currently in vogue with comparable 
outcomes. Here we report our experience of RRP performed 
in the last 14 years.

MATERIALS AND METHODS

From January 1996 through December 2009, a total of 588 
open radical prostatectomies (ORP) were performed by 
the fi rst author. Of them, only 428 patients with minimum 
follow-up of 6 months were included in this review. 
Further, the data were censored after maximum follow-up 
of 84 month to compare the two eras before and after 2002. 
The accrual of the data was from case report forms, which 
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were fi lled at regular intervals at the time of admission and 
during subsequent follow-ups. SPSS software (Version 14) 
was used for analysis. The case reports forms cataloged the 
demographic parameters like age, co morbidities, history 
of previous transurethral resection of prostate (TURP), 
clinical variables including prostate-specifi c antigen (PSA) 
studies, biopsy gleason score, clinical stage, pre and post 
operative continence and potency. Pathological specimens 
were classifi ed as per TNM staging. Operative events such 
as blood loss, time of catheter removal, early and late 
complications were recorded meticulously. A standard 
RRP was performed in 383 while nerve sparing RRP was 
done in 45 patients. Postoperative pathway included early 
ambulation without assistance, early resumption of oral diet 
and good pain control. The urethral catheter was removed 
on the 7 to 21 postoperative days. Patients were followed up 
at 6 weeks fi rst, then 3 monthly for 2 year, and 6 monthly 
till 5 years and annually thereafter. Information on potency 
and continence was obtained from history. Potency was 
defi ned as the ability to have penetrating sexual intercourse 
with or without phosphodiesterase (PDE 5) inhibitors. 
Men who were not using pads at one year were considered 
continent. Adjuvant radiotherapy was given in cases with 
positive margins as reported on histopathological report. 
Adjuvant hormone therapy was given to patients with 
lymph node involvement and to patients who developed 
metastasis. The patient and prostate cancer characteristics 
were evaluated by student’s test, chi-square analysis, and 
analysis of variance, as appropriate. Survival was analyzed 
using Kaplan–Meier method and compared using log-rank 
test. Event-free survival (EFS) was defi ned as patients alive 
without disease and increasing PSA levels or radiological 
evidence of progressive disease or death due to any cause was 
taken as an event. Prostate cancer-specifi c survival (CSS) was 
defi ned as survival from death attributed to complications 
of prostate cancer. Further over all survival (OAS) meant as 
survival from death due to any cause. Univariate (Kaplan–
Meier and log-rank test) and multivariate (Cox regression 
models) proportional hazards were created to evaluate 
the predictors of cancer-specifi c survival. A secondary 
analysis was designed to investigate the era specifi c (pre 
and post 2002) clinical and pathological characteristics and 
outcomes of radical prostatectomy in consideration to the 
improvement in diagnostic procedures, improved awareness 
among general population leading to presentation at early 
stages, and impact of PSA levels. Hence, the cohort was 
split into two groups, i.e., before 2002 era and post 2002 era 
depending on the year of surgery. The specifi c changes in the 
clinical, pathological stage, and difference in the outcome 
of CSS in the two eras was evaluated.

RESULTS

The clinical data of all 428 patients are given in Table 1. 
Mean age in our study was 63.3 years (range 42.4–82.6 
years) with 156 (36.4%) patients having had prior TURP 

and 227 patients were in the high risk (d’Amico) category. 
Standard radical prostatectomy was done in 383 (89.5%) 
patients and 45 (10.5%) had nerve-sparing operations. Pelvic 
lymph node dissection was done in all patients. The mean 
operative time was 160 minutes (range 130–200 minutes) 
and median blood loss of 500 ml (range 300–2000 ml). 
The catheter was removed on the 10th day in 181 (42.3%) 

Table 1: Clinical characteristics of patients with prostate cancer 
and their comparison in two eras 

All patients Two Eras P value 

<2002 >2002

All N = 428 N = 137 N = 291

Age (median) 63 years 62 64

Range 44-84 years 44-74 44-83 NS

Comorbidities 181 72 109

Hypertension 121 58 63

Diabetes 40 18 22

IHD 25 5 25

Previous TURP

Yes 156 (36.4) 62 (45.3) 94 (32.3)

No 272 (63.2) 75 (54.3) 197 (67.7) 0.010

Clinical stage 

T1 a + T1b+ T1c 177 (41) 53 (38.6) 124 (42.6)

T2a +T2b 136 (32) 33 (24) 103 (35)

T2c 105 (25) 46 (33.7) 59 (20.2)

T3a + T3b 10 (2.3) 5 (3.6) 5 (1.7) 0.006

Biopsy Gleason score 

4  30 (7) 18(13) 12 (4)

5-6 231 (54) 67(49) 164 (56)

7 107 (25) 36(26) 71 (24)

8-10  60 (14) 16(11.6) 44 (15) 0.005

Pathological Gleason 

score 

<4  17 (4) 8 (5.8) 9 (3.0)

5-6  157 (37) 62 (45) 95 (32)

7  163 (38) 40 (29) 123 (42)

8-10 91 (21) 27 (20) 64 (20) 0.017

PSA levels 

<4 39 (9.1) 16 (11.7) 23 (7.9)

4-10 138 (32) 39 (28.5) 98 (33.8)

10-20 144 (33.4) 45 (32.8) 108 (37.2)

>20 107 (25) 37 (27) 61 (21) 0.241

Pathological stage 

Organ confi ned

PT0-PT2a+b+c/LN-

161(37.6) 50 (36.4) 111(38.4)

PT3a (LN-) 76 (17.7) 20 (14.6) 56 (19.2)

PT3b (LN-) 100 (23.6) 35 (25.5) 65 (22.3)

LN+ 91 (21.2) 32 (23.4) 59 (20.3) 0.055

PSM 98 (23) 45 (32) 43 (14) 0.001

LN - Lymph node, psm - Positive surgical margins, Figures in parenthesis 
represents percentage
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patients, and on the 14th day in 106 (24.7%) patients. The 
median hospital stay was 6 days. Early and late complication 
occurred in 45 and 28 patients, respectively [Table 2a]. Urine 
leak was seen in 8 (1.9%) patients, which was managed 
conservatively with placement of the urethral catheter for 
2 weeks and none of whom required surgery. Spontaneous 
expulsion of catheter occurred in 6 (1.4%) patients requiring 
reanastomosis in 3 (0.7%) and endoscopic reinsertion in 
other 3 (0.7%). Further, 4 (0.93%) and 10 (2.3%) patients had 
major and minor wound infection, respectively. Prolonged 
lymphorrhea was a sequel in 6 (1.4%) patients, which settled 
with conservative therapy; however, of the 8 (1.9%) patients 

who had lymphocoele, only 2 (0.47%) required aspiration. 
Ten patients (2.3%) had anastamotic stricture that required 
bladder neck incision, 2 (0.47%) patients underwent visual 
internal urethrotomy VIU for urethral stricture. Continence 
was assessed at 6, 12, 24, and 52 weeks (1 year). At 12 weeks, 
total 145 (33.9%) patients and at one year total 420 (98.3%) 
patients were continent. Review of potency in those who 
had nerve sparing RRP and completed 1-year follow-up 
demonstrated that 59% patients achieved good erection 
suitable for intercourse with or without PDE-5 inhibitors.

Pathological findings
 On histopathology of the radical prostatectomy specimen 
gleason score was <4, 5-6, 7, 8-10 in 17 (4.%), 157 (37%), 
163 (38%), and 91 (21%) patients, respectively [Table 1]. 
Further, organ-confined (pT0-T2) disease, invasion of 
capsule (pT3a), and seminal vesicle (pT3b) without positive 
lymph nodes was seen in 161(37.6%), 76 (17.1%), and 100 
(23.5%) patients. Lymph node metastasis (LN+) was seen 
in 91(21.2%) patients. Positive surgical margins (PSM) 
were noted in 98 (23.2%) patients; of them 42 (27%) had 
previous TURP. Correlation between clinical variables 
and pathological stage, positive LN and (PSM) status was 
analyzed [Table 2b].

Seven-year survival analysis
In our series, median follow-up was 66.5 months (3–84 
months). In them, (N = 428) seven year OAS, prostate CSS, 
and EFS rate was 83.2%, 82.8% and 69.9%, respectively. 
[Table 3, Figure 1a-f] Further, seven year prostate CSS was 
calculated in 418 patients (10 died due to other causes) 
in relation to PSA value, biopsy and pathology gleason 
score, clinical and pathological stages using Kaplan–Meier 
method and log-rank test [Figure 2a- e, Table 4]. In patients 
with PSA <4 ng/ml, 4.1-10 ng/ml, 10.1-20 ng/ml and >20.1 

Table 2a: Complications and review of literature

Complications Present study 

(%)

(References) 

literature

Early complications (n = 45)

Urinoma/urine leak 8 (1.9) 0.2-17.3[18-24]

Urinary retention 3  (0.7)  0.6-3.6[18,19,20,21,23,25]

Major wound complications 4 (0.93) 0.6-2.9[18,20,21]

Minor wound infection 10 (2.3)

Dehiscence 2 (0.047) 0-1.4[18,20,23,26]

Urinary retention 3 (0.7)  0.6-3.6[18,19,21,23,25]

Catheter expulsion 6 (1.4)

Re V-U anastomosis

after catheter expulsion 

3 (0.7) 

Lymphorrea 6 (1.4)

Late complications (n = 28)

Bladder neck contracture 10 (2.3) 1.0-17.9[18,23,22,25,27]

Urethral stricture 2 (0.047) 0.4-4.1[18,22,23,25] 

Inguinal hernia 4 (0.93) 1.5-17.0[18,28]

Bladder calculus 4 (0.93) 0.6[18]

Lymphocele 8 (1.9)  0.1-6.9[18,19,22,23,26]

Table 2b: Clinical variables vs pathological stage 

Variable Total patients (%) Organ confi ned PT0-PT2 (%) PT3a (%) PT3b (%) LN positive (%) P value

Clinical stage 

T1 a + t1b+ T1c 177 (41) 74 (42.4) 31 (17.5) 33 (19.2) 37 (20.9)

T2a +T2b 136 (32) 47 (39) 23 (16.9) 30 (22) 30 (22)

T2c 105 (25) 31 (30.5) 21 (20) 31 (30.5) 20 (19)

T3a + T3b 10 (2.3) 1 (10) 1 (10) 4 (40) 4 (40) P = 0.20

PSA 

<4  39 (9.1) 15 (38.5) 5 (12.8) 13 (33.3) 6 (15.4)

4-10 138 (32) 70 (51.1) 21 (15.3) 20 (14.6) 26 (19)

10-20 144 (33.4) 59 (38.6) 36 (23.5) 34 (22.2) 24 (15.7)

>20 107 (25) 16 (16.3) 14 (14.3) 33 (33.7) 35 (35.7) P = 0.001

Biopsy Gleason

<4  30 (7) 17 (56.7) 7 (23.3) 3 (10) 3 (10)

5-6 231 (54) 126 (54.5) 37 (16) 35 (15.2) 33 (14.3)

7 107 (25) 11 (10.3) 22 (20.6) 40 (37.4) 34 (31.8)

8-10  60 (14) 7 (11.7) 10 (16.7) 22 (36.7) 21 (35.0) P = 0.001
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Figure 1: Survival KM curves of the whole population and the two eras. (a) OAS of whole Population n = 428 pts, (b) OAS of two different eras, (c) Prostate CSS of 
whole population n = 418 pts, (d) Prostate CSS of two different eras, (e) EFS of whole population n = 428 pts, (f) EFS of two different eras

ng/ml seven year survival was 78.6%, 85.5%, 84.3%, and 
82%, respectively. Similarly in patients with biopsy gleason 
score of < 4, 5-6, 7, and 8-10 it was 95.8%, 89%, 75.9%, 
and 56%, respectively. Clinical T stage wise, seven year 
survival was 83.4%, 89%,76%, and 71% in T1, T2a+T2b, 
T2c, and T3, respectively, while pathological stage wise 
it was 96.9%, 79%, 73%, and 72%, in organ confi ned 
(PT0-2), PT3a, PT3b, and LN+ve patients, respectively. 
Log-rank analysis of all the above variables showed that 
only biopsy gleason sore and pathological stage had an 
impact on survivals.

Predictors of CSS
 In the univariate analysis using the Kaplan–Meier method, 
the previous TURP, Clinical stage (T), PSA, margin 
positivity were not signifi cant; however, biopsy gleason 
score, pathological stage, and gleason score, LN+ve, and 
two eras of surgery were signifi cant. Multivariate analysis 
(Cox regression model) showed signifi cant difference in 
survival in two eras, higher clinical (T2C and T3) and higher 
pathological stage, biopsy gleason score >8 and LN +ve 
patients [Table 5].

Era-specific (<2002 and >2002) analysis
The secondary analysis revealed 137 and 291 patients in 
the pre and post 2002 era [Table 1]. Era-specifi c analysis 
showed signifi cant impact in all clinical stages at presentation, 
biopsy and pathology gleason score, and in LN and margin 

PSM) patients in post 2002 era. Further, there was distinct 
increase in number of organ confi ned (T1-2a+b) disease in 
post 2002 era [86 (62%) vs. 227 (77%), P = 0.006] indicating 
stage migration. Pathologically, there was increase in organ-
confi ned disease and reduction in LN +ve and PSM numbers. 
Kaplan–Meier analysis of seven year survival showed all 
3 survivals (OAS, CSS, and EFS) had improvement in post 
2002 era (P = 0.001) (Table 3, Figure 1a-c). Similarly, when 
survivals were calculated as per PSA values there was no 
impact on the survival in both eras, however, there was some 
improvement in survivals in early clinical stages T1-2 and 
biopsy gleason scores (5-6 and 7-10) [Table 4 and Figure 2a- e]. 
Similar trend was noted in pT3 with LN negative and all 
path gleason scores (except score of <4) in post 2002 era. In 
univariate and multivariate analyses, era-specifi c outcome 
showed statistical signifi cance (P < 0.0001) [Table 5].

DISCUSSION

We fi rst reported our initial experience of retropubic radical 
prostatectomy a decade and half ago.[5] Up to year 2002 the 
accrual of patients was slow due lack routine diagnostic 
studies like PSA and biopsies. However in the later years there 
has been steady rise in patients with organ-confi ned prostate 
cancer. Paucity of speedy accrual of patients in the early part 
of the study (till 2002) we used our extra peritoneal radical 
cystectomy approach to master the technique of the handling 
of DVC and urethral sectioning.[6] We believe that this part of 

a b c

d e f



Kulkarni, et al.: Retropubic radical prostatectomy

Indian Journal of Urology, Jul-Sep 2011, Vol 27, Issue 3 341

Figure 2: Prostate cancer specifi c survival in relation to all variables. (a) Prostate CSS of whole population and the two eras with PSA levels, (b) Prostate CSS of 
whole Population and the two eras with Biopsy GS, (c) Prostate CSS of whole population and the two eras with clinical stage, (d) Prostate CSS of whole population 
and the two eras with pathological stage, (e) Prostate CSS of whole population and the two eras with pathology gleason scores

Prostate CSS for whole population, N=418 
pts as per Blospy Gleason Scores

Proastate CSS for Population n=418, as per 
clinical stage

Prostate CSS For ERA <2002, As per 
Pathological stage

Prostate CSS in whole Population, N=418, 
as per pathalogical Gleason socres

Prostate CSS in Era <2002, As per Gleason 
Scores

Proastate CSS for Era <2002 n=131pts, as per 
clinical stage

Prostate CSS for whole Population n-418 pts, 
as per pathological stage

Prostate CSS in era <2002, as per Pathalogical 
Gleason score

Prostate CSS in Era >=2002, as per 
Gleason score

Prostate CSS of whole Population Prostate CSS in ERA <2002 Prostate CSS in ERA <2002

Prostate CSS in Era >2002, as per 
clinical stage

Prostate CSS for Era >=2002, as per 
pathological stage

Prostate CSS for Era >2002, as per 
Pathalogical Gleason Score

a
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the radical prostatectomy is not only important for continence 
and reduction in morbidity but also for oncological outcome 
in terms of margin status, relapse free survival. Refi nements 
in the operative technique of radical prostatectomy, including 
nerve-sparing, in the last 20 years has led to low perioperative 
morbidity and mortality and a high probability of complete 
tumor eradication.[1,7] However we have performed nerve 
sparing procedure in only 11.2% patients in our series. Further 
bilateral pelvic node dissection was performed in all, although 
in 177 patients (PSA < 10) only radical prostatectomy could 
have been adequate as per literature.[8] We were unsure of 
low PSA due to previous TURP and PSA standardization 
technique. Operative time and blood loss was comparable 
in our series to the literature and higher blood loss was in 
the initial period occurred while we were standardizing 
the operation. Early complications [Table 2a] in our series 
mainly revolved around prolonged drainage, lymphoceles, 
wound seroma, and dehiscence. Further, vesicourethral 
reanastamosis in fi rst 24 hrs was done in 3 (0.7%) patients due 
to spontaneous expulsion of the urethral catheter in early part 
of series while endoscopic insertion was done in later. Late 
urinary complications such as anastomotic stricture and stress 
urinary incontinence considerably affect patient’s quality of 
life and are reported in the range of 0.48% to 11.6%.[9,10] In 
our series, both early and late complications were comparable 
to the literature [Table 2a]. We had no operative mortality 
although in larger series it is reported to be about 0.4%.[11] 

Continence result reporting after RRP has been variable due 
to lack of uniformity in defi ning, assessing, and reporting. [12] 

However, the impact of these factors on the variability of 
results is uncertain. Most of the series have reported complete 
recovery of continence by 6-12 months. In catalona study,[7] 
96% of men younger than 70 years of age and 87% older than 
70 years recovered urinary continence within 18 months of 
radical prostatectomy. In our series, 33% patients and 98% 
patients achieved continence at 12 weeks and at one year. In 
the later half, i.e., after 2002, we modifi ed our technique by 
meticulously everting the bladder neck edges and repairing 
the post wall of bladder by few interrupted vicril sutures 

with the aim to reduce the anastamotic stenosis. However, 
8 (1.8%) patients in our series remained incontinent, in 3 of 
them catheter had come out requiring reanastamosis while 
others had advanced disease at the apex. The second important 
aspect of outcome of radical prostatectomy is return of 
erectile function which usually takes longer than recovery of 
continence. In most patients, erections begin to return in three 
to six months after prostatectomy and continue to improve for 
18 to 24 months or longer. Presumably, the delay in recovery 
is due to the time required for the cavernosal neurovascular 
bundles to recover from the surgical trauma (traction, sutures, 
etc.) sustained during removal of the prostate. We evaluated 
potency in those who had nerve sparing RRP (n = 45) in our 
series and completed 1-year follow-up and found that only 
59% patients achieved good erection suitable for intercourse 
with or without PDE-5 inhibitors. Several authors have[1,13] 
reported lower percentage of return of sexual potency in 
their series and argued that potency depends on the age and 
pathological stage of the disease in spite of the best technique. 
In our series, pathological fi ndings correlated poorly to clinical 
parameters like PSA levels, biopsy gleason score and clinical 
stage of the disease [Table 2b]. Broadly speaking, long duration 
of the series and the diagnostic (PSA and biopsy) and staging 
techniques were still evolving in the earlier part of the series 
(<2002) must have contributed to the discrepancy resulting 
in upstaging the disease at pathology specimen to pT3 and 
LN+ve in majority of our patients (60%). Moreover, in our 
series a third of patients (149) had prior formal TURP resulting 
in higher margin positivity (42/156, i.e, 27%) in comparison 
to (56/272, i.e., 20%) in non-TURP patients [Table 1]. Jaffe[15] 
reported similar higher positive margin rates of 21.8% in 
patients with a history of TURP. All above factors showed 
impact by reducing the seven year OAS, CSS, and EFS in our 
series when compared to the literature.[7-11,16] Further, lower 
CSS survival in relation to PSA, biposy gleason, and clinical 
stage in our series may be due to the upstaging of disease and 
upgrading of gleason score at pathology in signifi cant number 
of patients. Additionally, CSS in patients with pathological 
(pT0-3) stages and positive nodes was comparable to the 
literature. [7,17] However, when the secondary analysis of the 
data was done in two eras, i.e, pre and post 2002 there was 
signifi cant improvement in number of organ confi ned disease 
on clinical staging, and pathological staging, reduction margin 
and node positivity in post 2002 era. Similarly, there was 
similar improvement in survival in post 2002 era in terms 
OAS, CSS, and EFS. Further, clinical and pathological stage 
wise there was positive impact in CSS in post 2002 era. We 
have seen marked improvements in CSS in post 2002 era, 
which can be due to increased awareness, standardization of 
PSA and biopsy techniques, imaging and staging methods, 
and improved surgical techniques and timing of additional 
therapies in follow-up resulting in stage migration. Secondly, 
the median follow-up in post 2002 era was 66 months, 
while in pre 2002 era was censored at 84 months, hence the 
difference in 2 era needs to be updated further.

Table 3: Survival analysis results of whole population and the 
two eras using KM method 

Overall survival 5 years 7 years 

428 pts 91.6% 83.2%

137 pts <2002 84.6% 72.7%

291 pts >2002 96.8% 95.9% P = 0.001

Prostate cancer specifi c survival (PCSS) 5 years 7 years 

418 pts 91.5% 82.8%

131 pts <2002 84% 71.6%

287 pts >2002 96.8% 95.9% P = 0.001

Event free survival (EFS)

All population 75.9% 69.9%

137 pts <2002 72.3% 51.6%

291 pts >2002 79.1% 78.2% P = 0.001
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Table 4: Cancer-specifi c survival in whole population and two eras vs clinical and pathological variables using KM method

All patients N = 418 Era <2002 Era ³2002 Pair wise 

comparison b/w 

two eras P value

N = pts 5 yrs (%) 7 yrs (%) N = pt 5 yrs (%) 7 yrs(%) N = pt 5 yrs (%) 7yrs (%)

PSA levels

<4 39 87 78.6 16 75 62 23 100 100 NS

4-10 137 92.5 85.5 38 87 76 96 96 96 NS

10-20 153 89.6 84.3 41 78 71 107 95.2 92 NS

>20 98 95.7 82 36 91.7 72 61 100 100 NS

Total pts 418 P = 0.61 137 pts P = 0.67 287 P = 0.332

Biopsy gleason score

<4 27 95.8 95.8 15 93 93 12 100 100 0.439

5-6 225 96.6 89 65 83 83 160 98 97 0.019

7 106 86.6 75.9 35 74 60 71 96 96 0.001

8-10 60 75.6 56 16 56 31 44 90 90 0.002

Total Pts 418 P = 0.001 131 P = 0.001 287 P = 0.012

Clinical stage

T1 a + T1b + T1c 175 93.7 83.4 52 88 77 123 97.7 94.9 0.03

T2a + T2b 130 93 89 29 82 76 101 97.2 97.2 0.005

T2c 103 87 76 45 82 64 58 94.3 94.3 0.011

T3a + T3b 10 71 71 5 60 60 5 100 100 0.343

Total pts 418 P = 0.08 131 P = 0.43 287 P = 0.73

Pathological stage

Organ confi ned (PT0-T2) 

+LN -ve

161 98.5 96.9 45 96 93 106 100 100 0.059

PT3a +LN-ve 76 88 79 20 75 65 56 92 92.5 0.020

PT3b +LN-ve 100 86 73 34 73 60 64 98 98 0.001

LN +ve 91 86 72 32 84 62 69 89 89.5 0.085

Total pts 418 P = 0.001 131 P = 0.001 287 P = 0.012

Pathology Gleason score

<4 16 90 90 7 86 86 9 100 100 .513

5-6 150 96 90 57 93 84 93 98.8 98.8 .019

7 161 92.5 81.5 40 80 65 121 98.8 96.3 .000

8-10 91 79 67 27 66.7 52 64 89.4 89.4 .009

Total pts 418 P = 0.001 131 P = 0.005 287 P = 0.017

Table 5: Multivariate Cox regression models predicting CSS in 
whole population 

Variable HR (95%CI) P value 

Age 0.99 (0.94-1.04) 0.81

PSA levels 0.86 (0.66-1.12) 0.27

Two eras (<2002,>2002) 0.28 (0.09-0.46) <0.001

All clinical stages 0.95 (0.63-1.28) 0.56

Clinical stage T2c and T3 1.45 (1.12-1.89) 0.004

Biopsy Gleason score >8 1.76 (1.09-2.8) 0.02

Path Gleason score 1.02 (0.618-1.71) 0.923

Pathological stage 1.89 (1.23-2.92) 0.004

Lymphnode positivity 0.58 (0.35-0.94) 0.030

Cut margins 0.94 (0.61-1.70) 0.63

TURP 0.95 (0.50-1.80) 0.89

CONCLUSIONS

Our series spanning over a decade demonstrates that RRP 
achieves comparable results as published in western literature 
in organ confi ne prostate cancer.  Post 2002 sub-analysis 
showed improved survival which can be attributed to 
improved awareness, stage migration due to increasing use of 
PSA and TRUS guided biopsies and better surgical techniques.

REFERENCES

1. Walsh P, Retik A,Vaughan E, Wein A. Anatomic radical prostatectomy. 
Campbells urology. Philadelphia: Saunders; 1998. p. 2565-88.

2. Rosen MA, Goldstone L, Lapin S, Wheeler T, Scardino PT. Frequency 
and location of extracapsular extension and positive surgical margins 
in radical prostatectomy specimens. J Urol 1992;148:331-7.



Kulkarni, et al.: Retropubic radical prostatectomy

344 Indian Journal of Urology, Jul-Sep 2011, Vol 27, Issue 3

How to cite this article: Kulkarni JN, Singh DP, Bansal S, Makkar M, 
Valsangkar R, Siddaiah AT, et al. Retropubic radical prostatectomy: 
Clinicopathological observations and outcome analysis of 428 consecutive 
patients. Indian J Urol 2011;27:337-44.

Source of Support: Nil, Confl ict of Interest: None declared.

3. Ohori M, Wheeler TM, Kattan MW, Goto Y, Scardino PT. Prognostic 
significance of positive surgical margins in radical prostatectomy 
specimens. J Urol 1995;154:1818-24.

4. Blute ML, Bostwick DG, Seay TM, Martin SK, Slezak JM, Bergstralh EJ, 
et al. Pathologic classification of prostate carcinoma: The impact of 
margin status. Cancer 1998;82:902-85.

5. Kulkarni JN, Tongaonkar HB, Kamat MR. Radical retropubic 
prostatectomy: Inital experience. Indian J Urol 1994;10:60-3.

6. Kulkarni JN, Gulla RI, Tongaonkar HB, Kashyapi BD, Rajyaguru KB. 
Radical Cystectomy: An extra peritoneal retrograde approach. J Urol 
1999;161:545-8.

7. Catalona WJ, Ramos CG, Carvalhal GF. Contemporary results of anatomic 
radical prostatectomy. CA Cancer J Clin 1999;49:282-96.

8. Thurairaja R, Studer UE, Burkhard FC. Indications, extent, and benefits 
of pelvic lymph node dissection for patients with bladder and prostate 
cancer. Oncologist 2009;14:40-51.

9. Leandri P, Rossignol G, Gautier JR, Ramon J. Radical retropubic 
prostatectomy: Morbidity and quality of life. Experience with 620 
consecutive cases. J Urol 1992;147:883-7.

10. Surya BV, Provet J, Johanson KE, Brown J. Anastomotic strictures 
following radical prostatectomy: Risk factors and management. J Urol 
1990;143:755-8.

11. Zincke H, Oesterling JE, Blute ML, Bergstralh EJ, Myers RP, Barrett DM. 
Long-term (15 years) results after radical prostatectomy For clinically 
localized (stage T2c or lower) prostate cancer. J Urol 1994;152:1850-7.

12. Touijer K, Guillonneau B. Laparoscopic radical prostatectomy: A critical 
analysis of surgical quality. Eur Urol 2006;49:625-32.

13. Hisasue S, Takahashi A, Kato R, Shimizu T, Masumori N, Itoh N, et al. 
Early and late complications of radical retropubic prostatectomy: 
Experience in a single institution. Jpn J Clin Oncol 2004;34:274-9.

14. Nayyar R, Singh P, Gupta NP, Hemal AK, Dogra PN, Seth A, et al. 
Upgrading of Gleason score on radical prostatectomy specimen 
compared to the pre-operative needle core biopsy: An Indian 
experience. Indian J Urol 2010;26:56-9.

15. Jaffe J, Stakhovsky O, Cathelineau X, Barret E, Vallancien G, Rozet F. 
Surgical outcomes for men undergoing laparoscopic radical 
prostatectomy after transurethral resection of the prostate. J Urol 
2007;178:483-7.

16. Antenor JA, Roehl KA, Eggener SE, Kundu SD, Han M, Catalona WJ. 
Preoperative PSA and progression-free survival after radical 
prostatectomy for Stage T1c disease. Urology 2005;66:156-60.

17. Ishida R, Kobayashi H, Yoshida S, Ogawa M, Shiota T, Nishikimi T, et al. 
Clinical study of radical prostatectomy for prostate cancer from a single 
institution. Nippon Hinyokika Gakkai Zasshi 2009;100:615-24.

18. Rabbani F, Yunis LH, Pinochet R, Nogueira L, Vora KC, Eastham JA, et al. 
Comprehensive standardized report of complications of retropubic and 
laparoscopic radical prostatectomy. Eur Urol 2010;57:371-86.

19. Lepor H, Nieder AM, Ferrandino MN. Intraoperative and postoperative 
complications of radical retropubic prostatectomy in a consecutive 
series of 1,000 cases. J Urol 2001;166:1729-33.

20. Augustin H, Hammerer P, Graefen M, Palisaar J, Noldus J, Fernandez S, 
et al. Intraoperative and perioperative morbidity of contemporary 
radical retropubic prostatectomy in a consecutive series of 1243 
patients: Results of a single center between 1999 and 2002. Eur Urol 
2003;43:113-8.

21. Dillioglugil O, Leibman BD, Leibman NS, Kattan MW, Rosas AL, Scardino 
PT. Risk factors for complications and morbidity after radical retropubic 
prostatectomy. J Urol 1997;157:1760-7.

22. Hautmann RE, Sauter TW, Wenderoth UK. Radical retropubic 
prostatectomy: Morbidity and urinary continence in 418 consecutive 
cases. Urology 1994;43:47-51.

23. Krambeck AE, DiMarco DS, Rangel LJ, Bergstralh EJ, Myers RP, Blute ML, 
et al. Radical prostatectomy for prostatic adenocarcinoma: A matched 
comparison of open retropubic and robot-assisted techniques. BJU Int 
2009;103:448-53.

24. Fenig DM, Slova D, Lepor H. Postoperative blood loss predicts the 
development of urinary extravasation on cystogram following radical 
retropubic prostatectomy. J Urol 2006;175:146-50.

25. Touijer K, Eastham JA, Secin FP, Romero Otero J, Serio A, Stasi J, et al. 
Comprehensive prospective comparative analysis of outcomes between 
open and laparoscopic radical prostatectomy conducted in 2003 to 
2005. J Urol 2008;179:1811-7.

26. Gheiler EL, Lovisolo JA, Tiguert R, Tefilli MV, Grayson T, Oldford G, et al. 
Results of a clinical care pathway for radical prostatectomy patients in 
an open hospital - multiphysician system. Eur Urol 1999;35:210-6.

27. Kundu SD, Roehl KA, Eggener SE, Antenor JA, Han M, Catalona WJ. 
Potency, continence and complications in 3,477 consecutive radical 
retropubic prostatectomies. J Urol 2004;172:2227-31.

28. Abe T, Shinohara N, Harabayashi T, Sazawa A, Suzuki S, Kawarada Y, 
et al. Postoperative inguinal hernia after radical prostatectomy for 
prostate cancer. Urology 2007;69:326-9.


