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Initial Experiences of Retropubic Radical 
Prostatectomy Including Antegrade Nerve Sparing, 

Continuous Anastomosis, and Preservation of 
Endopelvic Fascia

Se Yun Kwon, Kyung Seop Lee 
Department of Urology, Dongguk University College of Medicine, Gyeongju, Korea

Purpose: We compared retropubic radical prostatectomy (RRP) with various laparoscopic radical prostatectomy 
procedures with RRP as previous performed in our institution.
Materials and Methods: Demographics, perioperative and functional outcomes of 78 patients that underwent 
modified RRP (mRP; N=53) or established RRP (eRP; N=25) at our institution from January 2013 to December 
2018 were evaluated retrospectively. Postoperative incontinence and erectile dysfunction are involved functional 
outcomes. During the modified procedure, with preserving endopelvic fascia, the prostate was dissected in an 
antegrade fashion with bilateral nerve sparing, and then urethrovesical anastomosis was performed with continuous 
suture.
Results: The mean age was older in mRP (68.7±5.3 years) than mRP (65.9±5.0 years) and mean prostate volume 
was larger in mRP (40.1±18.6 mL) than eRP (30.4±14.0 mL). Mean operative time was longer in eRP 
(227.0±111.1 minutes) than mRP (154.6±31.6 minutes) and estimated blood loss and complicate rate were similar 
in 2 groups. The pathologic stage was all T2 stage in eRP, however, in mRP T2 stage was 31 and T3 stage 
was 22. The pathologic Gleason score was higher in mRP than eRP (p=0.001). Positive surgical margin was 
significantly higher in mRP, however, biochemical recurrence was insignificantly higher in mRP. Incontinence 
rates at 3 and 12 months after eRP decreased from 96.0% to 28.0% and after mRP decreased from 49.1% to 7.5%. 
Overall postoperative potency rate at 12 months was significant different in eRP and mRP groups (8.0% and 34.0%).
Conclusions: The mRP was found to have favorable functional outcome and short operative time. This technique 
might be adopted by inexperienced urologic surgeons as a standard procedure. (Korean J Urol Oncol 2020;18:47-52)
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INTRODUCTION

Radical prostatectomy (RP) is the standard treatment for 

localized prostate cancer1 and has been extended to 

high-risk prostate cancer patients.2,3 Recently, various types 

of surgery have been performed with good results, espe-

cially, RP using robot-assisted laparoscopy, which has pro-

duced good results in terms of postoperative pain relief and 

bleeding loss.4,5 In addition, some studies have reported 

lower incidences of erection dysfunction and incontinence.4,5

However, there is no significant difference in the func-

tional outcome of robot-assisted laparoscopic radical prosta-

tectomy (RALP) and open RP (ORP),6,7 though RALP has 
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been shown to incur considerable costs as compared with 

ORP.8,9 In addition, RALP requires a learning period as 

much as open procedure,10,11 and it is a reality that robotic 

systems are expensive and therefore probably limited to 

larger hospitals.12

On the other hand, ORP has been used for a considerable 

time, is relatively inexpensive,9 and can be implemented 

without a robotic system. Recently, RALP procedure has 

become widely adopted, and RALP is now being applied 

to ORP.13,14 Thus, we performed ORP in a manner based 

to RALP procedure such as antegrade dissection of prostate 

and continuous anastomosis.

In this study, we compared ORP applying procedure 

which was usually used in RALP such as antegrade dis-

section and continuous vesicourethral anastomosis (VUA) 

with ORP as previous performed in our institution.

MATERIALS AND METHODS

1. Patients

We retrospectively analyzed the records of 78 patients 

that underwent modified RRP (mRP; n=53) or established 

RRP (eRP; n=25) at our institution from January 2013 to 

December 2018.

This study was approved by the Institutional Review 

Board and ethics committee of Dongguk University 

Gyeongju Hospital (110757-201903-HR-03-02). The eRP 

and mRP were both performed by 2 surgeons, they have 

performed a similar number of ORP.

The demographic parameters analyzed included age, body 

mass index (BMI) and prostate volume. The pathological 

data analyzed included preoperative prostate-specific anti-

gen (PSA) level, postoperative Gleason score and patho-

logic stage. To evaluate operative outcomes, we compared 

operative times, estimated blood losses (EBLs), and trans-

fusion and complication rates. To analyze functional out-

comes, we compared incidences of postprostatectomy incon-

tinence (PPI) and erectile dysfunction, and to analyze onco-

logic outcomes, we compared positive surgical margin and 

biochemical recurrence (BCR) rates. The median follow-up 

period was 33.0 months.

2. Surgical Technique

The eRP was performed with the patient supine. After re-

moving preprostatic fat, the superficial dorsal vein was coa-

gulated and divided, and puboprostatic and endopelvic liga-

ments were exposed. The endopelvic fascia was opened bi-

laterally and dissected caudally. The surgeon then tunneled 

within the endopelvic fascia and made the plane between 

the dorsal venous complex and the urethra. The deep dorsal 

venous complex was then ligated and then apical dissection 

was performed. The prostate was dissected in a retrograde 

fashion with or without preserving bilateral nerves to ach-

ieve almost complete mobilization. The bladder neck was 

incised anteriorly at the prostatovesicular junction, and the 

vas deferens was divided and ligated. Seminal vesicles were 

carefully dissected free from the pelvic plexus with direct 

visualization and ligation of small arterial branches. 

Urethrovesical anastomosis was performed in an interrupted 

manner. No filling test was performed and the Foley cathe-

ter used was removed 14 to 21 days after surgery under 

cystographic control.

For mRP, the superficial dorsal vein and preprostatic fat 

were processed in the same manner as described for eRP. 

After lateral bladder and prostate dissection, the bladder 

neck was dissected anteriorly. After dissection of vas defer-

ence and seminal vesicles, the prostate was dissected in an 

antegrade fashion while preserving bilateral nerves. Finally, 

the urethra was cut at the prostate apex. After careful hemo-

stasis, urethrovesical anastomosis was performed in a con-

tinuous manner. A 2-strand running suture was placed ap-

propriately on both posterior sides first and then anasto-

mosis was performed from 3:00 and 9:00 o’clock to 12:00 

o’clock while maintaining tension at the posterior anasto-

mosis site using a needle holder. A filling test was per-

formed and the Foley catheter was removed 10 days after 

surgery under cystographic control.

3. Definition and Assessment of Continence

Continence was defined as no pad usage and no urine 

leakage, as determined by patient responses. Patients were 

asked the following question: “How many pads or adult dia-

pers have you used daily to control leakage during the past 

4 weeks?” Recovery of continence was evaluated routinely 

at 3, 6, and 12 months after surgery.

4. Definition of Postoperative Potency

Postoperative potency was defined as the ability to ach-
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Table 1. Demographic data and operative parameter

Variable eRP (n=25) mRP (n=53) p-value

Age (yr)  65.9±5.0   68.8±5.3 0.025
Body mass index 
(kg/m2)

 23.8±2.2   24.5±2.9 0.317

Prostate volume (mL)  30.4±14.0   40.1±18.6 0.022
Preoperative PSA 
(ng/mL)

0.871

  <10  19 (76.0)   37 (69.8)
  10–20   4 (16.0)    9 (17.0)
  >20   2 (8)    6 (11.3)
Operative time (min) 227.0±111.1  154.6±31.6 0.001
Estimated blood loss 
(mL)

238.8±128.0 272.64±139.5 0.308

No. of complications   3 (12.0)    3 (5.7) 0.327

Values are presented as mean±standard deviation or number (%).
eRP: established retropubic radical prostatectomy, mRP: 
modified established retropubic radical prostatectomy, PSA: 
prostate-specific antigen.

Table 2. Pathologic data

Variable
eRP 

(n=25)
mRP 

(n=53)
p-value

Pathologic stage 0.001
  T2 25 (100) 31 (58.5)
  T3  0 (0) 22 (41.5)
Pathologic Gleason score 0.001
  6  9 (36.0)  2 (3.8)
  7 10 (45.5) 26 (49.0)
  8  5 (20.0)  9 (17.0)
  9  1 (4) 15 (28.3)
  10  0 (0)  1 (1.9)
Positive surgical margin  2 (8.0) 16 (30.2) 0.030
Biochemical recurrence  7 (28.0) 10 (18.9) 0.362

Values are presented as number (%).
eRP: established retropubic radical prostatectomy, mRP: 
modified established retropubic radical prostatectomy.

ieve penetration ≥50% of the time and to maintain an erec-

tion significant enough for penetration ≥50% of the time 

using questions 2 and 3 of the International Index of 

Erectile Function-5 survey at 12 months after surgery.

5. Definition of BCR

BCR was defined as a serum PSA of ＞0.2 ng/mL for 

2 consecutive measurements.

6. Follow-up Evaluation

After hospital discharge, patients were counseled to un-

dergo a serum PSA test every 3 months for the first 2 years, 

every 6 months for the next 3 years, and then annually.

7. Statistical Analysis

Demographics and perioperative outcomes were analyzed 

using the chi-square test and the Mann-Whitney test. The 

chi-square test was used to analyze incontinence rates and 

postoperative potency rates at the above-mentioned times. 

The analysis was performed using PASW Statistics 18.0 

(SPSS Inc., Chicago, IL, USA). For all comparisons, a 

p-value of ＜0.05 was considered statistically significant.

RESULTS

The mRP and eRP groups each contained 53 and 25 

patients. Mean age was greater in the mRP group (68.7±5.3 

years vs. 65.9±5.0 years, p=0.025) and mean prostate vol-

ume was larger (40.1±18.6 mL vs. 30.4±14.0 mL, p=0.022). 

BMI was not significantly different between the 2 groups.

Mean operative time was shorter in the mRP group 

(154.6±31.6 minutes vs. 227.0±111.1 minutes, p=0.001). 

EBL, transfusion and complicate rates were similar in the 

2 groups (Table 1). The mean duration of catheterization 

was similar in both groups (17.6±8.2 days vs. 16.1±3.9 

days, p=0.373).

No significant intergroup difference was found for pre-

operative PSA (10.1±9.0 ng/mL vs. 9.7±8.7 ng/mL, p=0.825). 

In the eRP group all 25 patients were of pathologic stage 

T2 whereas in the mRP group, 31 were of stage T2 and 

22 were of stage T3. Mean pathologic Gleason score was 

significantly higher in the mRP group (p=0.001). Positive 

surgical margin rate was significantly higher in mRP 

(30.2% vs. 8.0%, p=0.03), however, BCR was insignif-

icantly higher in mRP (Table 2).

Incontinence rates at 3, 6, and 12 months after eRP were 

96%, 60%, and 28% and after mRP were 49.1%, 20.7%, 

and 7.5% (p=0.001, p=0.001, and p=0.015) (Table 3).

Overall postoperative potent rates at 12 months were sig-

nificantly different (eRP 8.0% and mRP 34.0%, p=0.014) 

(Table 4).
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Table 3. Incontinence and potency rates between eRP and 
mRP at 3 and 12 months

Incontinence (%)
p-value

eRP mRP

3 Months 96.0 49.1 0.001
6 Months 60.0 20.7 0.001
12 Months 28.0 7.5 0.015

eRP: established retropubic radical prostatectomy, mRP: 
modified established retropubic radical prostatectomy.

Table 4. Postoperative potency rates between eRP and mRP 
at 6 and 12 months

6 Months 12 Months

eRP mRP p-value eRP mRP p-value

Potency (%) 8.0 28.3 0.043 8.0 34.0 0.014

eRP: established retropubic radical prostatectomy, mRP: 
modified established retropubic radical prostatectomy.

DISCUSSION

ORP is a relatively sophisticated procedure that is per-

formed in a confined space and produces good oncologic 

and functional results. Therefore, difference in outcomes 

may be substantial as patients' preferences for robotic sur-

gery are increasing regardless of surgical results.15,16

However, in reality, robot surgery cannot be used for all 

procedures as many medical institutions do not have robotic 

systems and the number of technicians capable of managing 

robots is limited.12 On the other hand, surgeons skilled at 

robotic surgery increasingly have little ORP experience. 

Generally, although robotic surgery is costly, when onco-

logic and functional outcomes are considered many consider 

it is cost-effective. Nonetheless, ORP is viewed as an im-

portant skill because it allows prostate cancer to be treated 

without special equipment.

ORP usually involves more blood loss than laparoscopic 

surgery, and securing an operative field of view because it 

is performed in a narrow space. Unlike robotic surgery, nerve 

preservation is not easy during performing prostatectomy. 

Furthermore, the operative time required for ORP is less than 

that required for RALP. In addition, the extraperitoneal ap-

proach is mainly used, which means there is no possibility 

of bowel injury, and thus, ORP is thought to have a lower 

complication rate than RALP that usually performed with 

the intraperitoneal approach.

Recently, various robot operations have been applied to 

ORP and good results have been reported.4-7 The most sig-

nificant difference between eRP and mRP at our institution 

are the preservation of endopelvic fascia, antegrade nerve 

sparing, and urethrovesical anastomosis.

VUA is another important step during RP, and has been 

found to affect hospital outcomes. The eRP is a modified 

version of the initial VUA technique described by Walsh,1 

which makes use of interrupted sutures and is commonly 

used in modern practice. However, interrupted suturing 

techniques are not used during RALP or laparoscopic RP 

(LRP) because of technical difficulties, and thus, VUA us-

ing the continuous suturing technique introduced by Van 

Velthoven et al.17 and modified by Menon et al.18 is widely 

used. Several RALP and LRP studies using VUA and wa-

tertight continuous suturing have reported successful ure-

thral catheter removal as early as 7 days after surgery.19,20 

In addition to its use during RALP and LRP, some authors 

have suggested VUA with continuous suturing in open RRP 

could reduce VUA site leakage and alleviate PPI.21,22

Before the introduction of mRP, we sutured the deep ve-

nous complex after opening endopelvic fascia, but this proc-

ess created broad levator muscle injury, which is known to 

be related to urinary incontinence. In addition, bleeding 

from pelvic muscles and adjacent tissues caused during this 

process can often obstruct the surgical field. These sit-

uations can be prevented by preserving endopelvic fascia, 

and nerve-sparing procedures tend to be easier when endo-

pelvic fascia is preserved because it is not detached from 

muscle and the neurovascular bundle is relatively well 

dissected. However, the technique preserving endopelvic 

fascia is difficult in the narrow surgical field of RRP, which 

is adopted to prevent excessive bleeding. Nevertheless, un-

derstanding of pelvic anatomy gained through experiences 

of robot surgery enabled us to perform this technique. Our 

procedure of VUA has several advantages because continuous 

sutures are more watertight than interrupted sutures and we 

havenʼt experienced a tear in the suture intraoperatively. Also, 

this procedure shortens the duration of Foley catheter 

indwelling.

At our institution, mRP has reduced operation times and 

improved functional results as compared with eRP. 
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Although, more patients with high-risk prostate cancer were 

included in group treated by mRP, they showed excellent 

oncologic results over a follow-up period and similar com-

plications were observed compared to eRP.

This study is limited by its retrospective, single-center de-

sign and a relatively small sample size. However, this study 

shows mRP can be improved by adopting what is essen-

tially a RALP procedure. Moreover, our procedure can help 

urologists trained to use a robot system but affiliated with 

medical institutions without such a system.

CONCLUSIONS

The modified RP was found to produce favorable func-

tional outcomes and good operative outcomes in the 

short-term. We suggest the technique be adopted by inex-

perienced urologic surgeons, and that this procedure could 

potentially be used by surgeons trained in robot surgery at 

institutions without a robot system.
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