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  Purpose: We aimed to measure the visible angle (VA) outside the surgical field of view using preoperative 
magnetic resonance imaging (MRI), and to relate structural data to clinical outcome.
  Materials and Methods: We retrospectively analyzed data obtained from 322 consecutive patients who 
underwent robot-assisted laparoscopic radical prostatectomy (RALP) or radical retropubic prostatectomy (RRP) for 
prostate cancer from January 2011 to June 2013, with at least 1 year of follow-up. Patients were divided into 
4 groups, according to median VA values and surgical approach. VA was defined as the angle between the 
horizontal line on view, rotated to 90º from the midsagittal T2-weighted sequence image, and the tangent line 
of the highest protruding surface of the symphysis pubis.
  Results: The larger VA was, the shorter mean operative time (213.2 minutes vs. 174.2 minutes, p=0.002) 
was significantly and the smaller VA was, the higher complication rate (10.8% vs. 1.6%, p=0.043) was in RRP 
patients. There were no significant differences in operative outcomes in RALP patients.
  Conclusions: VA in midsagittal T2-weighted sequence predict operative time and complication rates in retropubic 
radical prostatectomy, and thus, the value may be used as surgical indications for retropubic radical prostatectomy. 
(Korean J Urol Oncol 2017;15:38-43)
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INTRODUCTION

Open retropubic radical prostatectomy (RRP) is the gold 

standard treatment for localized prostate cancer.1,2 However, 

RRP is a skillful surgery because of a narrow surgical field and 

complex anatomy. Recently, robot-assisted laparoscopic radical 

prostatectomy (RALP) has been applied to overcome these 

problems.

According to a recent study, RALP demonstrated better func-

tional operative outcomes in terms of urinary incontinence, po-

tency, postoperative pain, intraoperative blood loss, and length 

of hospital stay compared with RRP.3-7 In addition, oncologic 

outcomes following RALP were similar to those reported with 

RRP.5,7,8

However, RRP generally demonstrated better outcomes than 

RALP with respect to the operative time.9 In fact, operative 

time has become an important factor when deciding on which 

operative method to use for prostate cancer patients.

http://crossmark.crossref.org/dialog/?doi=10.22465/kjuo.2017.15.1.38&domain=pdf&date_stamp=2017-04-30
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Fig. 1. Visible angle on a rotated 90° view of a midsagittal 

T2-weighted image (groups A and C). RRP: radical retropubic 

prostatectomy, RALP: robot-assisted laparoscopic prostatectomy. 

Group A: patients who underwent RRP with a visible angle (VA) 

of ＜125°, group C: patients who underwent RALP with a VA 

of ＜125°.

Fig. 2. Visible angle on a rotated 90° view of a midsagittal 

T2-weighted image (groups B and D). RRP: radical retropubic 

prostatectomy, RALP: robot-assisted laparoscopic prostatectomy. 

Group B, patients who underwent RRP with a visible angle (VA) 

≥125°, group D, patients who underwent RALP with a VA ≥125°.

We analyzed factors affecting operative outcomes in each op-

erative method. In particular, we noticed that pelvic anatomic 

structure affected operative outcomes; we therefore measured 

the visible angle (VA) that exceeded the field of vision by us-

ing preoperative magnetic resonance imaging (MRI). We div-

ided patients into groups according to the surgical approach, 

subdivided them according to the VA and compared the oper-

ative outcomes of each group.

MATERIALS AND METHODS

1. Patients

We retrospectively analyzed data obtained from 322 consec-

utive patients who underwent RALP and RRP for prostate can-

cer between January 2011 and June 2013, and who had at least 

1 year of follow-up. Institutional review board approval was 

obtained before data retrieval and analysis (KNUMc 13-1060). 

Study participants were consent to publication of material about 

them. All patients underwent RALP or RRP performed by a 

single experienced surgeon who had performed over 200 RALP 

and 500 RRP procedures. All patients who underwent RRP 

were divided into groups A and B according to the median val-

ue of the VA, which was 125°. Patients with a VA of ＜125° 

were defined as group A and those with a VA of ≥125° were 

defined as group B. All patients who underwent RALP were 

similarly divided into groups C and D (Figs. 1, 2).

2. Definition of VA

All MRI scans in our study were retrospectively interpreted 

by a single radiologist, and all clinical, pathological, and func-

tional findings were blinded. The VA was defined as the angle 

between the horizontal line and tangent line of the most pro-

truding posterior part in the symphysis pubis, observed on a 

rotated 90° view of a mid-sagittal T2-weighted image.

3. Surgical Technique

The RALP procedure included the use of a 3-arm da Vinci 

robot (Intuitive Surgical, Sunnyvale, CA, USA). The 6-port 

transperitoneal technique was performed for all patients. In 

short, patients were placed in the Trendelenburg position at the 

standard 30° angle. We coagulated the superficial dorsal vein 

and removed the preprostatic fat. Using a Bovie knife, the blad-

der-prostate junction was divided along the bladder-prostate 

imaginary borderline until the prostatic urethra was exposed. 

The prostatic urethra was incised and a previously placed Foley 

urinary catheter was inspected. We continued to divide the blad-

der and prostate in the remaining regions until the prostate was 

completely divided. The seminal vesicle was exposed, the peri-

seminal vesicle was dissected and ligated, and the vas deferens 
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was divided. We ligated most of the vascular pedicles with 

5-mm titanium ligation clips (Aesculap AG, a subsidiary of B. 

Braun Melsungen AG, Tuttlingen, Germany). Large diameter 

vessels, which were unsuitable for ligation with the titanium 

clips, were ligated using Hem-o-lok clips (Teleex Medical, 

Durham, NC, USA). Denonvillier’s fascia was incised and the 

posterolateral surface of the prostate was subsequently dissected 

caudally on each side by using scissors. Neurovascular bundles 

on both sides of the prostate gland were saved by using the 

interfascial technique. When adherence was severe and tumor 

invasion could not be determined with certainty, we dissected 

a wider plane for oncological safety. The prostatic apex was 

cut as distally as possible, leaving a cuff anastomosed to the 

bladder neck. The deep dorsal vein complex was ligated by su-

turing with a 3.0 Monocyn (Aesculap AG) after positioning the 

prostate in an Endopouch. After posterior prostatic muscu-

lofascial reconstruction, the bladder neck and the distal urethral 

stump were continuously anastomosed using a 3.0 Monocyn 

suture. The previously placed 16F Foley urinary catheter was 

retained. The catheter was placed and the bladder was filled 

with 120 mL of normal saline to examine if any leakage 

occurred. The catheter was left in place for 7 days.

During RRP, we dissected the bladder and most importantly, 

the prostate junction, in exactly the same way as in RALP. 

After dissection of the vas deferens and seminal vesicle, the 

posterolateral surface of the prostate was dissected in an ante-

grade direction, including bilateral nerve sparing. Finally, the 

urethra was cut at the prostatic apex. After careful hemostasis, 

a Rocco suture was applied. Subsequently, continuous ure-

throvesical anastomosis was performed, similar to that per-

formed in RALP.

4. Definition and Assessment of Continence

Continence was defined as using no pads and having no 

urine leakages, as determined by patient responses. Patients 

were asked the following question: “How many pads or adult 

diapers did you use per day to control leakage during the past 

4 weeks?” Recovery of continence was evaluated routinely at 

1, 3, 6, and 12 months after surgery.

5. Statistical Analysis

Demographics and perioperative outcomes were analyzed by 

using the chi-square test and Student t-test. The chi-square test 

was used to analyze continence rates at the above mentioned 

times. Multivariate analysis was performed through logistic re-

gression analysis. Statistical analyses were performed by using 

IBM SPSS Statistics ver. 20.0 (IBM Co., Armonk, NY, USA). 

For all statistical comparisons, p-values of ＜0.05 were consid-

ered statistically significant.

RESULTS

Groups A and B included 37 and 62 patients, respectively, 

and groups C and D included 130 and 93 patients, respectively. 

There were no significant differences in the age, body mass in-

dex (BMI), prostate volume, preoperative prostate-specific anti-

gen level, pathologic Gleason score, and pathologic stage be-

tween groups A and B, or between groups C and D (Table 1). 

The mean operative time was significantly longer in group A 

than in group B (213.2 minutes vs. 174.2 minutes, p=0.002). 

There was no significant difference in the estimated blood loss 

between groups A and B (227.9 mL vs. 268.6 mL, p=0.209). 

The complication rate was higher in group A than in group B 

(10.8% vs. 1.6%, p=0.043). According to the Clavien-Dindo 

classification,10 In group A, 1 complication was grade I and 3 

complications were grade II and grade I case is atelectasis and 

grade II were postoperative bleeding. In group B, 1 complica-

tion was grade II and it was wound dehiscence. The mean oper-

ative time was similar in groups C and D (249.6 minutes vs. 

237.7 minutes, p=0.144). There was no significant difference 

in the estimated blood loss between groups C and D (196.1 

mL vs. 187.7 mL, p=0.582). The complication rate did not dif-

fer statistically between groups C and D (3.1% vs. 2.2%, 

p=0.673). In group C, 2 complications were grade I and 2 com-

plications were grade II and grade I case is atelectasis and 

grade II were postoperative bleeding and ileus. In group D, 2 

complications were grade II and they were pneumonia and 

ileus. Urine leakage was similar in groups A and B (16.2% vs. 

11.3%, p=0.483) and groups C and D (8.5% vs. 4.3%, p=0.221) 

(Table 2). 

The continence rate was not significantly different in groups 

A and B or in groups C and D, as classified according to the 

VA. At 12 months, groups A, B, C, and D had incontinence 

rates of 18.9%, 14.5%, 10.0%, and 7.5%, respectively. 

The surgical positive margin rate was not significantly differ-

ent among all the groups compared. Groups A and B had surgi-

cal positive margin rates of 24.3% and 33.9%, respectively 

(p=0.317), and groups C and D had rates of 34.6% and 40.9%, 
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Table 1. Comparison of demographic data, perioperative surgical outcomes, and pathologic data

Variable
RRP RALP

Group A (n=37) Group B (n=62) p-value Group C (n=130) Group D (n=93) p-value

Age (yr)

Body mass index (kg/m
2)

Prostate volume (mL)

Preoperative PSA (ng/mL)

  ＜10

  10–20

  ＞20

Pathologic Gleason score

  6

  7

  8

  9

  10

Pathologic stage

  T2

  T3a

  T3b

  T4

65.8±5.7

24.1±2.3

 38.9±18.3

 

17

 9

11

 

 8

18

 7

 4

 0

 

23

11

 3

 0

65.3±5.6

23.3±2.6

 37.0±13.0

 

36

16

10

 

12

41

 7

 2

 0

 

38

15

 9

 0

0.647

0.171

0.545

0.262

 

 

 

0.221

 

 

 

 

 

0.589

 

 

 

 

64.7±6.2

24.2±3.0

 36.9±18.6

 

78

38

14

 

24

78

17

 9

 2

 

81

35

13

 1

65.5±6.9

23.6±2.6

 37.1±15.3

 

58

23

12

 

11

62

11

 8

 1

 

48

30

13

 2

0.377

0.137

0.912

0.718

 

 

 

0.768

 

 

 

 

 

0.376

 

 

 

 

Values are presented as mean±standard deviation or number.

All patients who underwent RRP with a visible angele (VA) of ＜125° were defined as group A and those with a VA of ≥125° were 

defined as group B. All patients who underwent RALP with VA of ＜125° were defined as group C and those with a VA of ≥125° 

were defined as group D.

RRP: radical retropubic prostatectomy, RALP: robot-assisted laparoscopic prostatectomy, PSA: prostate-specific antigen.

Table 2. Comparison of demographic data, perioperative surgical outcomes and pathologic data

Variable
RRP RALP

Group A (n=37) Group B (n=62) p-value Group C (n=130) Group D (n=93) p-value

Operative time (min)

Estimated blood loss (mL)

Complication (%)

Urine leakage (%)

PPI (%)

  1 Month

  3 Months

  6 Months

  12 Months

Positive surgical margin (%)

213.2±51.3

227.9±190.1

  4 (10.8)

  6 (16.2)

 

 30 (81.1)

 28 (75.7)

 18 (48.6)

  7 (18.9)

  9 (24.3)

174.2±64.0

268.6±130.0

 1 (1.6)

  7 (11.3)

 

 46 (74.2)

 39 (62.9)

 29 (46.8)

  9 (14.5)

 21 (33.9)

0.002

0.209

0.043

0.483

 

0.432

0.267

0.857

0.565

0.317

249.6±60.4

196.1±122.2

 4 (3.1)

11 (8.5)

 

 65 (50.0)

 69 (53.1)

 51 (39.2)

 13 (10.0)

 45 (34.6)

237.7±59.0

187.7±97.8

  2 (2.2)

  4 (4.3)

 

  60 (64.5)

  50 (53.8)

  37 (39.8)

  7 (7.5)

  38 (40.9)

0.144

0.582

0.673

0.221

 

0.986

0.919

0.933

0.524

0.341

Values are presented as mean±standard deviation or number (%).

All patients who underwent RRP with a visible angele (VA) of ＜125° were defined as group A and those with a VA of ≥125° were 

defined as group B. All patients who underwent RALP with VA of ＜125° were defined as group C and those with a VA of ≥125° 

were defined as group D.

RRP: radical retropubic prostatectomy, RALP: robot-assisted laparoscopic prostatectomy, PPI: post prostatectomy incontinence.

respectively (p=0.341).

On multivariate analysis of various factors, prostate volume, 

BMI, operative type and VA proved to be independently asso-

ciated with the operative time (Table 3). However, for compli-

cation, none of the factors demonstrated significant associations 

on multivariate analysis.
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Table 3. Multivariate analysis of various factors potentially affecting 

operative time

Variable OR (95% CI) p-value

Patient age

Prostate volume

Body mass index 

Preoperative PSA

Operative type

Pathologic stage

Pathologic Gleason sum

Visible angle

1.010 (0.970–1.053)

1.016 (0.999–1.032)

1.039 (0.947–1.139)

1.032 (1.008–1.057)

1.147 (1.080–1.269)

1.192 (0.809–1.756)

1.116 (0.971–1.021)

1.611 (1.345–1.083)

0.621

0.038

0.021

0.110

0.001

0.376

0.123

0.042

OR: odd ratio, CI: confidence interval, PSA: prostate-specific antigen.

DISCUSSION

Since RALP was introduced, several studies have reported 

the short- and long-term operative outcomes compared with 

RRP3-8 RALP has been known to facilitate the preservation of 

neuromuscular structures and help prevent complications such 

as erectile dysfunction and urinary incontinence. Moreover, 

RALP has the benefits associated with laparoscopic surgery 

such as lower intraoperative bleeding, less postoperative pain, 

and shorter surgical wounds. However, disadvantages of RALP 

include longer operative times and higher costs.

Although there are numerous publications comparing the re-

sults of RALP with RRP in terms of the surgical outcomes, 

there is no clear indication about which surgical approach is 

better.

Herein, we monitored the results obtained by using pre-

operative MRI performed for staging. MRI is an established, 

noninvasive tool for studying pelvic anatomy. Several studies 

regarding the use of MRI for monitoring purposes have been 

reported. For example, Sohn et al.11 evaluated the changes in 

pelvic floor anatomy after RRP by using MRI before and after 

continence recovery.

Lim et al.12 assessed the factor associated with recovery from 

urinary incontinence after RRP. Membranous urethral length 

and shape measured by preoperative MRI were associated with 

a return of continence at 12 months. Matikainen et al.13 reported 

that the depth of the prostatic apex measured with preoperative 

MRI is an independent predictor of positive apical margins at 

RRP. However, there have been no studies reporting the rela-

tionship between the preoperative MRI findings and operative 

indications.

RRP procedures such as ligation of the dorsal vein complex, 

nerve sparing, and vesicourethral anastomosis are very com-

plex; therefore performing RRP in a narrow pelvic space is of-

ten difficult for urology surgeons and many surgeons have 

faced difficulties in complete exposure of prostate and espe-

cially, exposure in apical portion of prostate due to its anatomi-

cal position. We paid attention to VA that is formed surgical 

incisional line and surgeon’s visual field. In our experience, the 

smaller visual angle, the more difficult operation we filled. 

Moreover, a protruding state of the pubic symphysis is an im-

portant anatomic landmark for securing the operative field and 

it affects the VA with respect to the posterior slope of the pubic 

bone. When the pubic symphysis is not protruded, the VA is 

lager and the secured operative visual field is wider. However, 

in the case of a severely protruding pubic symphysis, the VA 

is not similar to the posterior slope of the pubic bone. 

Specifically, the VA is smaller and the view of the operative 

field becomes narrower. Therefore, we analyzed that the VA 

could affect the operative outcomes.

We divided patients who underwent RRP on the basis of the 

median value of the VA. Matikainen et al.13 analyzed median 

value of pelvic dimension, interspinous distance and apical 

depth to expect operative outcome of RRP and Neill et al.14 

evaluated median value various computed tomographic pelvim-

etry to predict technical difficulties during open RRP.

In patients who underwent RRP, the wide VA group had sig-

nificantly shorter operative times and the complication rate was 

significantly lower when compared to the narrow VA group. 

In contrast, in patients who underwent RALP, there was no dif-

ference according to the VA.

Operative time is used as an indicator of efficiency and a 

quality improvement initiative.15,16 Therefore, several studies 

have analyzed predictors that are associated with longer oper-

ative times for RALP.16 Birkmeyer et al.17 reported that higher 

surgeon volume was related to shorter operative times in robot 

and open RRP. Zilberman et al.18 identified obesity as an in-

dependent predictor of longer operative times in RALP patients.

On multivariate analysis for complications, there were no sig-

nificantly associated factors. The fact that occurrence of com-

plications is very low may be relevant with this result. On the 

other hand, for operative time, various factors including VA 

were significantly associated.

In our study, analysis of pelvic anatomy by using pre-

operative MRI indicated that it was possible to predict perioper-

ative outcomes such as operative time and complication rates, 
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as well as long-term operative outcomes such as postoperative 

incontinence. Therefore, the VA was considered as predictive 

factors. In addition, these anatomic analyses detected by using 

preoperative MRI did not reveal any difference in patients who 

underwent RALP. In this respect, the VA will help to decide 

the surgical approach. In particular, we have been applying the 

exasperated Trendelenburg position of over 30° to patients with 

a broad VA to secure a wide operative visual field, recently. 

This study has some limitations. Our results are based on a 

relatively small sample size because the study was performed 

by using a retrospective design at a single institution. In addition, 

grouping was distributed relatively unequally. Nevertheless, we 

were able to demonstrate that the operative time could be pre-

dicted, and the surgical approach could be decided, simply by 

referring to preoperative MRI images.

CONCLUSIONS

The VA observed on midsagittal T2-weighted images could 

be used to predict the operative time and the occurrence of 

complication after retropubic RRP, which may indicate the sur-

gical value of retropubic RRP.
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