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Outcomes of robot-assisted laparoscopic prostatectomy with a posterior
approach to the seminal vesicle in 150 Japanese patients
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SUMMARY

The goal of this study was to analyze the perioperative outcomes of robot-assisted la-
paroscopic radical prostatectomies (RALPs) performed at our center.

We retrospectively reviewed 150 consecutive patients with clinically localized prostate
cancer who underwent RALP with a posterior dissection approach to the seminal vesicle be-
tween May 2011 and September 2012. The mean patient age was 67. 0=5.9 years (range,
41-78 years), and the mean prostate-specific antigen (PSA) concentration, at diagnosis of
prostate cancer, was 9. 18 5. 90 ng/mL (range, 2. 20 - 40. 82 ng/mL).

The median total operation time was 216 min (mean, 216 =41 min; range, 120-346 min)
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and the median duration of robotic surgery was 157 min (mean, 161 + 37 min; range, 75-290
min). Median estimated blood loss, including in that in urine, was 205 mL (mean, 317 + 378
mL; range, 6-3250 mL). Intraoperative and immediate postoperative complications occurred
in 3. 3% of patients; 5 patients required allogeneic blood transfusion. Percentage of pT2 cases
with positive margins declined with increasing surgeon experience (40. 9%, first 25 cases to
18. 1%, cases 126-150). As a measure of patient continence, 81. 1% did not use more than 1
absorbent pad in 24 h, at 6 months postoperatively.

RALP with an initial posterior dissection to the seminal vesicle was a safe and efficient
method for controlling prostate cancer, even in these initial cases. This procedure can be eas-
ily mastered by surgeons, and it benefits the patient because it is minimally invasive and is

associated with low perioperative morbidity.
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INTRODUCTION

Prostate cancer is the most common type of cancer affecting Japanese men, and radical
prostatectomy is an established treatment option for both localized and locally advanced
prostate cancers (1). The development of minimally invasive surgical techniques has re-
sulted in a greater focus on achieving optimal functional outcomes in patients undergoing this
procedure. Laparoscopic radical prostatectomy (LRP) is an example of a minimally invasive
technique for treating prostate cancer (2, 3) that is currently performed in Japan (4). Com-
pared to the open approach, surgeons with experience in LRP consider it advantageous be-
cause of the improvements associated with better optical magnification, less blood loss, less
postoperative pain, and rapid resumption of normal activities (5, 6).

Despite the benefits of LRP, its use is declining worldwide. In the United States, it repre-
sents less than 5% of the total procedures used for treating prostate cancer, whereas robot-
assisted laparoscopic radical prostatectomy (RALP) is now the most widely used procedure.
In Japan, RALP has not been widely employed because of the lack of insurance coverage
available for this technique, prior to April 2012.

Since the introduction of RALP in Frankfurt in 2000, there has been considerable inter-
est in both its implementation and outcomes (7). Robotic systems provide many advantages,
including three-dimensional (3D) vision, enhanced magnification, tremor filtering, and motion
scaling (8). In addition, the EndoWrist technology aids in intracorporeal suturing and ergo-

nomic comfort (8). As with any new surgical technique, RALP is associated with a learning
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curve in terms of operative outcomes (operating time, blood loss, hospital stay, and complica-
tions), oncological outcomes (positive margin rate and recurrence), and functional outcomes
(incontinence and erectile dysfunction rates) (9, 10).

We aimed to evaluate the outcomes of the first 150 patients treated using RALP at our
facility. We chose to focus on the total operative time, duration of robotic surgery, blood loss,
Intraoperative and immediate postoperative complications, duration of postoperative urethral
catheterization, TNM staging, surgical margin status, urinary continence after surgery, and
prostate-specific antigen (PSA) elevation recurrence. Furthermore, we compared the re-
sults of RALP with our previous LRP results.

MATERIALS AND METHODS

Between May 2011 and July 2012, 150 consecutive patients who underwent RALP at Na-
goya City University Hospital were recruited for this prospective study, which was approved
by our institutional review board. All patients provided informed consent for the procedure.
For all patients, the preoperative assessment included detailed patient histories, clinical ex-
aminations, serum PSA measurements, biopsy findings, Gleason score measurements, bone
scan results, and contrast-enhanced computed tomography (CT) or magnetic resonance im-
aging (MRI) findings. Baseline demographic clinical staging was based on TNM staging
(Union Internationale Contre le Cancer 2002 classification), and only patients with T1sNoM,
stage cancers were considered for RALP.

All patients eligible for radical prostatectomy were offered RALP, using a 4-arm da
Vinci-S robotic system (Intuitive Surgical, Sunnyvale, CA, USA). Our technique was based
on that used at the Vattikuti Institute (Detroit, MI, USA), combined with the use of dia-
thermy scissors (11). Previously, we had performed LRP using a posterior approach to the
seminal vesicle, according to the Montsouris method (2). Therefore, the same approach was
adopted for the RALP procedure (12). Briefly, the rectum was retracted in a cephalad dis-
section by the assistant. The superior peritoneal arch (created by the impression of the
Foley balloon) was grasped by the assistant or the third arm of the da Vinci-S and lifted up-
wards. A curvilinear incision was then created, using the monopolar scissors, midway be-
tween the anterior rectal wall and the grasped arch. Deeping of the incision by blunt dissec-
tion through the fibro-alveolar tissue revealed both vas deferens (VDs). The VDs were dis-
sected free, approximately 3 cm from the prostate, and transected. Blunt dissection of the an-
terior fibrovascular tissue overlying the seminal vesicles (SVs) continued laterally. Once the
dissection was completed to the level of the base, blunt medial dissection freed the posterior
surface of the SVs. After both SVs were completely dissected, upward traction on both SVs

and VDs facilitated an incision into the Denonvillier’s fascia, which allowed the posterior dis-
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section to continue to the level of the rectourethralis fibers.

Dorsal vein control was achieved using 2-0 V-Loc™ on a 37-mm needle (Covidien, Mans-
field, MA, USA) that was placed distally around the complex 3 times before division. Clip-
ping of the vascular pedicles with Hem-o-lock (Teleflex, Limerick, PA, USA) 5- and 10-mm
clips was used to control the posterolateral small vessels when performing (typically interfa-
cial) nerve sparing. The use of the Rocco suture (13), using 3-0 V-Loc™ on a 26-mm needle
(Covidien), was also adopted. Vesicourethral anastomosis was performed using two 3-0 V-
Loc™ sutures on 17-mm needles (Covidien), tied together, forming a continuous suture run-
ning posteriorly and to either side. This also included an additional anterior racket stitch in
cases with large bladder necks, according to the Vattikuti technique. After the first 70 cases,
anastomosis was performed using two 3-0 PDSII (Ethicon Endo-Surgery, Cincinnati, OH,
USA) sutures, retightened with Lapra-Ty (Ethicon Endo-Surgery) at the 3- and 9-o'clock po-
sitions. After the anastomosis was completed, a leak test was performed using 150 mL of sa-
line, allowing an additional suture to be placed in the rare event of a leak. A 20-Fr 2-way sili-
con catheter was then inserted into the bladder. Cystography was performed between 5 and
8 days after the procedure, prior to catheter removal, unless the anastomosis failed the leak
test.

Five surgeons with experience in open radical prostatectomy and LRP conducted the
procedures. The entire surgical team underwent 1 week of intensive training at Sukagawa
Training Center in Fukushima, Japan, and received surgical practice at the St. Augustin Hos-
pital in Bordeaux, France and the Yonsei University Severance Hospital in Seoul, Korea.

Side-specific intrafascial dissection of the neurovascular bundle was performed on pros-
tates with palpable nodules, those with biopsy Gleason scores of 3+ 3 or 3 +4, those with a
maximum percentage of positive biopsy of <10% (depending on the location of the biopsy),
those with medially located positive cores, or in the absence of suspected extracapsular ex-
tensions (ECE) on MRI. However, prostates with a single positive biopsy and a Gleason
score of 4 + 3 or those with a maximum percentage of positive biopsy of >10% comprising a
medial core without signs of ECE were also considered suitable for side-specific intrafascial
dissection. These criteria were not considered strict rules, but rather general guidelines
(14). Based on these specific indications, the number of patients who underwent nerve-
sparing LRP (unilateral) was only 9. After the first 90 patients, we had been accustomed to
robotic procedure, showed stability after the RALP technique, all further intermediate and
high D’Amico risk (15) patients underwent lymph node dissection.

Histopathological assessment included the final Gleason score, degree of positive margin,
and SV or lymph node involvement. Pathological processing of the specimens included 4-mm

sectioning of the whole gland; a positive margin was defined as the presence of malignant
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glands in direct contact with the inked surface. Patients were then followed-up at regular in-
tervals with serial PSA monitoring and assessment of functional outcomes, including conti-
nence and erectile function. For the 90 patients who were followed-up for more than 6
months, we confirmed the continence rate by using a questionnaire at 1, 3, and 6 months after
RALP.

For this study, the following data were collected and reviewed: patient age, body mass
index (BMI), total operating time (including port placement, docking of the robot, dissection,
anastomosis, and lymphadenectomy), duration of robotic surgery, estimated blood loss, hospi-
tal stay, presence or absence of urinary incontinence (pad usage), duration of postoperative
bladder catheterization, intraoperative complications, immediate postoperative complications
(appearing within the first month after surgery), long-term complications (appearing after
the first postoperative month), TNM staging, and surgical margin status. Biochemical recur-
rence of prostate cancer, defined as increases in serum PSA levels of more than 0. 1 ng/mL
at 2 consecutive follow-up assessments, was also recorded. To examine the procedural learn-
ing curve, all variables were grouped for every 25 consecutive patients. Statistical signifi-
cance was assessed using the Student’s #test and the Mann-Whitney U-test. P values of <
0. 05 were considered significant.

RESULTS

Preoperative data for all patients of RALP are shown in Table 1. Mean patient age was
67.0%5.9 years (range, 41-78 years), and mean BMI was 23.5* 2. 8 kg/m* (range, 15. 2-
30. 8 kg/m?). The mean PSA level at diagnosis of prostate cancer was 9. 18 +5. 90 ng/mL
(range, 2. 20-40. 82 ng/mL). At biopsy, 42, 69, and 39 patients had a Gleason score of <6, 7,
and 8-10, respectively. Further, 35, 47, 16, 46, 4, and 2 patients had a preoperative clinical
stage of Tlc, T2a, T2b, T2c, T3a, and T3b, respectively. In 1 patient, open surgery was ulti-
mately performed because of severe adhesions in the abdominal cavity after gastrectomy.
Sixty-seven of the 150 patients were initially diagnosed with localized prostate cancer else-
where before being referred to our institution to undergo RALP; 12 of these patients had re-
ceived neoadjuvant hormonal therapy at the first hospital. Forty-five patients underwent ab-
dominal operations before RALP, the most frequent being appendectomy in 39 patients
(26.0%), followed by cholecystectomy in 6 patients (4.0%), and gastrectomy in 3 patients
(2.0%). The median follow-up duration was 6 months (range, 1-14 months).

The mean mass of removed prostate tissue was 44. 2+ 14. 7 g (range, 20-110 g). The
median total operating time was 216 min (mean 216 =41 min, range, 120-346 min), with a me-
dian duration of robotic surgery of 157 min (mean 161 = 37 min, range, 75-290 min). Some pa-

tients required longer operative times because they had larger prostates, prostates that pro-
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Table 1: Pretreatment patient characteristics of robot-assisted laparoscopic prostatectomy (RALP), and la-
paroscopic radical prostatectomy (LRP) reported previously..

Variable Mean + SD (range)
RALP LRP’

Patients (n) 150 160
Average follow-up (months) 6.2+4.5(1-17) 35.0£8.2(3-73)
Age (years) (range) 67.0+5.9 (41-78) 67.3+6.1(48-82)
BMI (kg/nt) (range) 23.5+2.8 (15.2-30.8) 23.0£2.6 (17.6-29.8)
PSA (ng/mL) (range) 9.2+ 5.9 (2.2-40.8) 10.6 £ 8.7 (4.1-34.9)
Biopsy Gleason Score (n)

<6 42 (28.0%) 72 (45.0%)

7 69 (46.0%) 58 (36.3%)

8-10 39 (26.0%) 30 (18.8%)
Clinical Stage (n)

Tlc 35(23.3%) 79 (49.4%)

T2a 47 (31.3%) 39 (24.4%)

T2b 16 (10.7%) 42 (26.3%)

T2¢ 46 (30.7%) 0 (0.0%)

T3a 4 (2.7%) 0 (0.0%)

T3b 2 (1.3%) 0(0.0%)
Previous abdominal surgery 45 (30.0%) unknown
Previous hernia surgery 7 (4.7%) unknown
Preoperative hormonal therapy 13 (8.7%) unknown

# data from reference 4.
BMI = body mass index, PSA = prostate-specific antigen, SD = standard deviation.

jected into the bladder, or adhesions to the surrounding tissue. The duration of robotic sur-
gery remained stable despite increasing experience, after the initial 2 cases.

The median estimated blood loss, including that in the urine, was 205 mL (mean, 317
378 mL; range, 6-3250 mL). Five patients showed blood loss of >1000 mL, but the hemoglo-
bin levels, immediately after surgery, in 2 of these patients was >10 g/dL. However, 3 pa-
tients who experienced a blood loss of 1250-3250 mL, and 2 patients who developed postop-
erative hematomas required allogeneic blood transfusion. The volume of estimated blood
loss tended to decrease with increasing surgeon experience, although there was major bleed-
ing in some cases that did not otherwise exhibit any significant differences. The median du-
ration of catheterization was 7 days (mean, 7. 7 = 3. 8 days; range, 5-46 days), and patients un-
dergoing RALP had a median postoperative hospitalization period of 11 days (mean 13.5*
3. 8; range, 7-50 days); the duration of hospitalization did not change with increasing surgical
experience. One patient developed postoperative hematoma, infection, and ileus, and re-
quired prolonged catheterization and hospitalization.

The number of patients in each pathological stage is given in Table 2. In 49 patients

(32.7%), the surgical margins were positive. A change in the positive margin rate was seen
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Table 2: Surgical factors and corresponding percentages of positive

margins.

Variable

Positive margin
cases (%)

Pathological Gleason score

<6 28 6 (21.4%)
7 95 32 (33.7%)
8-10 29 11 (37.9%)
Pathological stage
pTO 1 0 (0.0%)
pT2a 25 4 (16.0%)
pT2b 5 1 (20.0%)
pT2c 95 30 (31.6%)
pT3a 11 6 (54.5%)
pT3b 13 8 (61.5%)

17

over time for pT2 and pT3 cases (Fig. 1). The rate of positive margins in pT2 cases was ob-

served to decline with increasing surgeon experience; there were positive surgical margins in

40. 9% of the first 25 cases and this declined to 18. 1% for cases 126-150. There were no sig-

nificant changes in the positive surgical margin rates in pT3 cases, but there were compara-

tively few such cases. The changes observed in the rates of positive margins, in both pT2

and pT3 cases, for different locations are shown as a function of the number of cases (Fig. 2).
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Fig. 2: Percentage of positive surgical margins according to tumor location and surgical experience.

Apical and posterolateral margins were generally seen most frequently. However, in cases
76-100, positive bladder neck margins were also frequently observed.

PSA recurrence was seen in 3 cases at 4, 5, and 7 months after the operation, all of which
were pT3 cases. Intraoperative and immediate postoperative complications occurred in 5 out
of the 150 cases; the details are listed in Table 3. Two intraoperatively identified posterior
bladder perforations were immediately sutured during laparoscopy. Three patients had post-
operative hematomas requiring allogeneic blood transfusions.

Urinary continence was also assessed in all patients. To avoid subjectivity in assessment
and to facilitate comparability, the number of absorbent pads used per 24-h period was docu-
mented. Of the 90 patients treated using RALP, 55. 6% used a maximum of 1 pad per 24 h at

3 months postoperatively, and this percentage increased to 81.1% at 6 months. Sufficient

Table 3: Complications associated with extent of surgical experience.

Cases Total

Complications 1-25 26-50 51-75 76-100  101-125 126-150
Intraoperative

rectal injury 0 0 0 0 0 0 0

posterior bladder perforation 1 0 0 1 0 0 2
Immediate postoperative

hematoma 1 1 1 0 1 0 3

ileus 0 0 1 0 0 0 1

infection 0 0 1 0 0 0 1

* one case had postoperative complications of hematoma, ileus, and infection.
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erectile function for sexual intercourse, with or without augmentation using phosphodi-
esterase (PDE) 5 inhibitors, was noted in 77. 8% of the patients who underwent unilateral

nerve sparing.
DISCUSSION

The benefits of robot-assisted surgery are most apparent for areas of the body that are
anatomically confined and difficult to access with open surgery, such as the deep areas of the
pelvis. Because of this, robotic systems have been commonly used in urology, particularly for
radical prostatectomy. Advantages include better ergonomics; scaled, filtered, and miniatur-
ized movements facilitating more precise dissection and suturing; magnified, stable 3D vision;
and a shorter learning curve than for basic laparoscopy. Several studies have documented
the positive short-term and long-term outcomes using this technology (16-18). However,
given the cost of the robotics, these systems are still relatively new in Japan and in develop-
ing nations with limited resources. We acquired the 4-armed da Vinci-S surgical system in
2011 and have been offering robot-assisted surgery to most patients with clinically localized
prostate cancer since then.

The operative data for RALPs was compared to data for our first 160 LRP cases, which
were performed between August 2000 and December 2006 (4) (Table 4). Preoperative char-
acteristics of patients underwent LRP has no difference with that of RALP patients, except
biopsy Gleason Score (Table 1). The operative times and blood losses with RALP were sig-

nificantly lower than those observed with LRP. In addition, the need for blood transfusions

Table 4: Comparison of operative and postoperative data and complications between robot-assisted laparo-
scopic prostatectomy (RALP) and laparoscopic radical prostatectomy (LRP).

Characteristics RALP LRP’
Number of cases 150 160
Mean operative time (min) 161+37 " 296 + 88
Blood loss (including that in urine) (mL) 316.8+378.0 541.3 £484.1
Transfusions (cases) 3 (2.0%) 7 (4.4%)
Conversion to open surgery (cases) 1(0.7%) 5(3.1%)
Mean time to urethral catheter removal (days) 7.7+3.8 7.4+43
Postoperative hospitalization (days) 102+47 " 14.8+4.7
Complications

rectal injury

ureteral injury
bladder neck stricture
subcutaneous hernia

SO OO
NSNS NN

# data from reference 4. * duration of robotic surgery. *p <0.05 (unpaired ftest). ** p <0.05 (Mann-
Whitney U-test).
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and the frequency of severe complications (e.g, rectal injury) with RALP were also less than
those observed with LRP. The duration of urethral catheter placement was similar between
the 2 procedures; however, the length of hospitalization following RALP was less than that
following LRP. There is no significant between postoperative pathological diagnosis of RALP
and that of LRP (pT2: 83.3%, pT3:16.0% in RALP, pT2:78.1%, pT3: 21. 9% in LRP, respec-
tively).

The mean patient age in the present study was older (67.0=5.9 years) than that ob-
served in prior studies conducted in Western countries. A study by Kaul et al. (16) reported
a mean age of 57. 4 years, and that reported by Mikhail et al. (17) was 58. 4 years. However,
a similar average age of 63. 2 years was reported by Patel et /. (18). The older average age
noted in the present study may be because of a lower overall incidence of prostate cancer
among Japanese men resulting from racial and environmental differences. Currently, in Ja-
pan, PSA screening often triggers a diagnosis of prostate cancer, yet the mean serum PSA
level of 9. 18 ng/mL in this study was nearly 1. 5 times that reported in many other Western
studies; for example, the mean serum PSA value was 6. 9 ng/mL in the series reported by Pa-
tel et al. (18). The high PSA levels noted in this study may be attributable to the preponder-
ance of stage T2 cancers, accounting for a steeper learning curve for T2 cancers than for Tlc
cancers. In the current study, MRIs were performed using a 3-Tesla system to detect pros-
tate cancer. With this system, the performance of diffusion-weighted imaging is better than
T2-weighted imaging for prostate cancer diagnoses (19). We believe that the higher accu-
racy of the MRI system resulted in the accurate identification of the increased percentage of
clinical T2 cases in our study. This was despite the fact that prostate size (44.2+=14.7 g)
was similar to that reported in studies by Kaul et al. (16) (48.6=12.1 g) and Tewari et al.
(17) (45.3%=12.3 g). A consistent long-term oncological follow-up study should be conducted
to better address this issue.

The median duration of the robot-assisted surgery was 157 min in this study. In a prior
multi-institution report, Schatloff et al. (20) reported a median operative time for RALP of
165 min among surgeons with a median experience of 460 cases. Our data show that a simi-
lar mean operative time was reached after the first 10 cases for each surgeon. A reason for
this may be that surgeons involved in the present study had considerable prior experience in
LRP (over 50 cases each). Others have reported shorter mean duration of robotic surgery of
122 min (16) and 130 min (18). Patel et al. (18) also noted that the duration of robotic sur-
gery decreased with increasing surgeon experience; it was 202 min for the first 50 cases and
less than 100 min for the last 100 cases. In the present series, the operative duration did not
decrease despite 150 cases of surgical experience using RALP. The reason for the apparent

rapidity with which our surgeons reached this plateau in the length of the operation may be
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related to their prior LRP experience, the comparative ease with which RALP can be mas-
tered as compared with LRP, and the fact that only 5 surgeons perform the RALP operation.

The estimated median blood loss was also relatively high in the present study (317 =378
mL), with 3 patients (2. 0% ) requiring blood transfusions. The mean blood loss reported by
Tewari et al. (17) was 160 mL, and that reported by Menon et al. (16) was 111 mL. A re-
view of the outcomes reported by high-volume centers, including studies involving at least
250 cases, showed that the mean estimated blood loss for RALP was 164 mL (21). In their
first 100 cases, Mikhail et al. (22) reported a mean blood loss of 340 = 238 mL. The reduced
levels of blood loss is one of the chief advantages of RALP over open surgery.

Only 1 case (0.7%), in which the patient had severe adhesions in the abdominal cavity,
was converted to open surgery in the current patient series. Patel et al. (18) reported a con-
version rate of 0. 6% in their series of 500 patients, whereas Mikhalil et al. (22) reported a 7%
conversion rate in their first 100 patients. In our study, 2 cases with posterior bladder perfo-
rations were immediately sutured by laparoscopy and no rectal injury was encountered.

During RALP, many surgeons currently employ the modified-Montsouris technique, as
initially described by Menon 2002 (9), with initial anterior prostate dissection (2). We
adopted RALP with an initial posterior dissection approach to the SV and VD (12). Several
advantages are offered by this Initial dissection. First, the surgeon is offered a larger work-
ing area in which to dissect the VD and SV. The surgeon is, therefore, able to visualize the
VD as it courses towards the internal inguinal ring and prior to its transection. The second
benefit of an initial posterior dissection is the visualization offered by the absence of pooled
blood. For surgeons who dissect the SV only after bladder neck transection, blood collects in
the fossa created in the rectoprostatic space and hampers tissue visualization. Third, the
most important benefit of the technique is the safe and reliable posterior bladder neck tran-
section. By ensuring complete mobilization of the prostate, the surgeon can through the ante-
rior layer of Denonvillier’s fascia into the previously dissected space. In our initial cases, we
did not experience any rectal injuries.

In a recent study by Sharma et al. (23), increased RALP experience resulted in a re-
duced occurrence of complications. In our series, both the overall complications and the ma-
jor complications decreased significantly with increasing experience, reaching levels similar
to those published in studies involving very experienced surgeons. The perioperative compli-
cation rate in the current study was comparable to that of most contemporary series (24-28),
despite the fact that the surgeons involved in the present work had limited RALP experi-
ence. Each of the surgeons involved in this study had performed over 50 LRPs, and all under-
went RALP training using videos, lectures, or hands-on experience.

Atug et al. (28) examined the positive surgical margins of the first 100 RALP proce-
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dures at their hospital, according to case numbers, and observed rates of 45%, 22%, and
11. 7%, for the first, second, and third groups of patients, respectively. In another recent
study, Menon et al. reported an overall positive margin rate of 25. 1% in a series of 1384 pa-
tients. The current data revealed an overall positive surgical margin rate of 32. 7%. One rea-
son for this high value was the high ratio of T3 patients. In T2 and T3 patients, the positive
margin rate gradually decreased with additional experience (Fig. 2). The positive margin
rate in our study was relatively high, especially for cases 76-100 and for tumors located at the
bladder neck. In these cases, the prostate dissection was approached from the bladder neck,
avoiding the large, inner bladder neck. During the cutting of the bladder and prostate, which
may have moved to the side, the absence of tactile sense with the robotic system may have
contributed to the high rate of positive margins. When the dissection approach was changed
slightly, to the bladder side for cases 101-125, the rate of positive margins decreased.

Improvements in functional outcomes, such as continence and potency rates, because of
the surgical experience have been reported in a number of prior studies. Despite varying
outcome definitions in these studies, similar results have been found at 1-year follow-up ex-
aminations. Menon et al. (29) reported a 96% continence rate at a 6-month follow-up assess-
ment. Similarly, Joseph et al. (30) and Krambeck et al. (31) reported 90-91. 8% continence
rates at a 12-month follow-up assessment. In our study, the first 90 patients had a slightly
lower pad-free rate, but this rate gradually improved. The increase in continence rates ob-
served with surgical experience was statistically significant, and we speculate that similar re-
sults can be achieved after 50 cases. Additionally, another reason for the low continence rate
was that the age of the patients was higher. Similarly, several high-volume series have re-
ported potency rates of 70-78% at 12 months after RALP (17, 18, 29, 32). Although we ob-
served relatively good outcomes, these outcomes are difficult to analyze because of the small
number of cases.

In this study, 5 surgeons were responsible for the 150 cases. Although each surgeon had
prior experience with more than 50 cases of LRP, each had limited prior experience with
RALP. However, we conclude that the RALP procedure is easier to learn than LRP because,
with only 150 cases, the surgeons were able to achieve levels of positive outcomes that are
similar to those reported in the literature.

The da Vinci system used at our institution was the 15th such system installed in Japan;
70 Japanese hospitals have now adopted the use of this system. The rate of RALP operations
was low in Japan, as well as in other developing countries. Prior to April 2012, RALP proce-
dures were not covered by Japanese health insurance companies and this is believed to have
influenced the lack of widespread use of this procedure in Japan. With its proven advantages

and the increasing skills of the surgeons, this technology is likely to gain further acceptance
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in the near future. However, a decrease in the cost of robotic surgical systems is essential for
continued feasibility of this technique.

For any new treatment modality to gain widespread global acceptance, the outcomes
need to be reproducible across various centers and patient populations. Although RALP is a
validated treatment option for the management of patients with localized prostate cancer, all
prior reports have come from high volume centers in Western countries. This procedure is
already well established in both Europe and the United States. However, additional valida-
tion of results from hospitals outside of these countries is necessary.

In conclusion, This study showed good perioperative outcomes for RALPs in the initial
150 cases performed at our facility. Surgical, oncologic, and functional outcomes all improved
with increasing surgical experience, following a relatively short learning curve after transi-
tioning from LRP. After the first 150 RALP cases, outcomes were similar to those reported

at high-volume medical centers.
REFERENCES

1. Walsh PC, Lepor H. The role of radical prostatectomy in the management of prostatic cancer. Cancer.
1987; 60 : 526-537.

2. Guillonneau B, Vallancien G. Laparoscopic radical prostatectomy: the Montsouris technique. J Urol.
2000; 163 : 1643-1649.

3. Abbou CC, Salomon L, Hoznek A, Antiphon P, Cicco A, Saint F. et al. Laparoscopic radical prostatec-
tomy: preliminary results. Urology. 2000; 55 : 630-634.

4. Tozawa K, Hashimoto Y, Yasui T, Itoh Y, Nagata D, Akita H. et al. Evaluation of operative complica-
tions related to laparoscopic radical prostatectomy. Int ] Urol. 2008; 15 : 222-225.

5. Rassweiler J, Schulze M, Teber D, Seemann O, Frede T. Laparoscopic radical prostatectomy: functional
and oncological outcomes. Curr Opin Urol. 2004; 14 : 75-82.

6. Salomon L, Sebe P, De la Taille A, Vordos D, Hoznek A, Yiou R. et al. Open versus laparoscopic radical
prostatectomy: part I. BJU Int. 2004; 94 : 238-243.

7. Wolfram M, Brautigam R, Engl T, Bentas W, Heitkamp S, Ostwald M. et al. Robotic-assisted laparo-
scopic radical prostatectomy: the Frankfurt technique. World J Urol. 2003; 21 : 128-132.

8. Ficarra V, Novara G, Ahlering TE, Costello A, Eastham JA, Graefen M. et al. Systematic review and
meta-analysis of studies reporting potency rates after robot-assisted radical prostatectomy. Eur Urol.
2012; 62 : 418-430.

9. Menon M, Shrivastava A, Tewari A, Sarle R, Hemal A, Peabody JO. et al. Laparoscopic and robot as-
sisted radical prostatectomy: establishment of a structured program and preliminary analysis of out-
comes. J Urol. 2002; 168 : 945-949.

10. Mikhail AA, Orvieto MA, Billatos ES, Zorn KC, Gong EM, Brendler CB. et al. Robotic-assisted laparo-
scopic prostatectomy: first 100 patients with one year of follow-up. Urology. 2006; 68 : 1275-1279.

11. Menon M, Shrivastava A, Sarle R, Hemal A, Tewari A. Vattikuti Institute Prostatectomy: a single-team
experience of 100 cases. J Endourol. 2003; 17 : 785-790.



24

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

T. Yasui, et al.

Zorn KC. Robotic radical prostatectomy: advantages of an initial posterior dissection. J Robotic Surg.
2008; 2 :135-137.

Rocco F, Carmignani L, Acquati P, Gadda F, Dell' Orto P, Rocco B. et al. Early continence recovery after
open radical prostatectomy with restoration of the posterior aspect of the rhabdosphincter. Eur Urol.
2007; 52 : 376-383.

Secin FP, Serio A, Bianco FJ Jr, Karanikolas NT, Kuroiwa K, Vickers A. et al. Preoperative and intraop-
erative risk factors for side-specific positive surgical margins in laparoscopic radical prostatectomy for
prostate cancer. Fur Urol. 2007;51 : 764-771.

D’Amico AV, Whittington R, Malkowicz SB, Schultz D, Blank K, Broderick GA. et al. Biochemical out-
come after radical prostatectomy, external beam radiation therapy, or interstitial radiation therapy for
clinically localized prostate cancer. JAMA. 1998; 280 : 969-74.

Kaul S, Savera A, Badani K, Fumo M, Bhandari A, Menon M. Functional outcomes and oncological effi-
cacy of Vattikuti Institute prostatectomy with Veil of Aphrodite nerve sparing: An analysis of 154 con-
secutive patients. BJU Int. 2006; 97 : 467-472.

Tewari A, Bhandari A, Hemal A, Menon M. Robotic radical prostatectomy: A minimally invasive ther-
apy for prostate cancer: Results of initial 530 cases. Indian J Urol. 2005; 21 : 93-96.

Patel VR, Thaly R, Shah K. Robotic radical prostatectomy: outcomes of 500 cases. BJ/U Int. 2007; 99 :
1109-1112.

Miao H, Fukatsu H, Ishigaki T. Prostate cancer detection with 3-T MRI: comparison of diffusion-
weighted and T2-weighted imaging. Eur ] Radiol. 2007; 61 : 297-302.

Schatloff O, Chauhan S, Sivaraman A, Kameh D, Palmer KJ, Patel VR. Anatomic grading of nerve spar-
ing during robot-assisted radical prostatectomy. Eur Urol. 2012; 61 : 796-802.

Coelho RF, Rocco B, Patel MB, Orvieto MA, Chauhan S, Ficarra V. et al. Retropubic, laparoscopic, and
robot-assisted radical prostatectomy: a critical review of outcomes reported by high-volume centers. J
Endourol. 2010; 24 : 2003-2015.

Mikhail AA, Orvieto MA, Billatos ES, Zorn KC, Gong EM, Brendler CB. et al. Robotic-assisted laparo-
scopic prostatectomy: first 100 patients with one year of follow-up. Urology. 2006; 68 : 1275-1279.
Sharma NL, Papadopoulos A, Lee D, McLoughlin J, Vowler SL, Baumert H. et al. First 500 cases of
robotic-assisted laparoscopic radical prostatectomy from a single UK centre: learning curves of two sur-
geons. BJU Int. 2011; 108 : 739-747.

Badani K, Kaul S, Menon M. Evolution of robotic radical prostatectomy: Assessment after 2766 proce-
dures. Cancer. 2007;110:1951-1958.

Hu JC, Nelson RA, Wilson TG, Kawachi MH, Ramin SA, Lau C. et al. Perioperative complications of la-
paroscopic and robotic assisted laparoscopic radical prostatectomy. J Urol. 2006; 175 : 541-546.

Fischer B, Engel N, Fehr JL, John H. Complications of robotic assisted radical prostatectomy. World |
Urol. 2008; 26 : 595-602.

Murphy D, Kerger M, Peters J, Crowe H, Costello A. Operative details and oncological and functional
outcome of robotic-assisted laparoscopic radical prostatectomy: 400 cases with a minimum of 12 months
follow-up. Eur Urol. 2009; 55 : 1358-1367.

Atug F, Castle EP, Srivastav SK, Burgess SV, Thomas R, Davis R. Positive surgical margins in robotic-

assisted radical prostatectomy: impact of learning curve on oncologic outcomes. Eur Urol. 2006; 49 :



Robot-assisted laparoscopic prostatectomy with posterior approach 25

866-871.

29. Menon M, Tewari A, Peabody JO, Shrivastava A, Kaul S, Bhandari A. et al. Vattikuti Institute pros-
tatectomy, a technique of robotic radical prostatectomy for management of localized carcinoma of the
prostate: experience of over 1100 cases. Urol Clin North Am. 2004; 31 :701-717.

30. Joseph JV, Vicente I, Madeb R, Erturk E, Patel HR. Robot-assisted vs pure laparoscopic radical pros-
tatectomy: are there any differences? BJU Int. 2005; 96 : 39-42.

31. Krambeck AE, DiMarco DS, Rangel L], Bergstralh EJ, Myers RP, Blute ML. et al. Radical prostatec-
tomy for prostatic adenocarcinoma: a matched comparison of open retropubic and robot-assisted tech-
niques. BJU Int. 2009; 103 : 448-453.

32. Zorn KC, Gofrit ON, Orvieto MA, Mikhail AA, Zagaja GP, Shalhav AL. Robotic-assisted laparoscopic
prostatectomy: functional and pathologic outcomes with interfascial nerve preservation. Eur Urol.
2007; 51 : 755-762.



