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Short-term outcome of patients with robot-assisted
versus open radical prostatectomy: for localised
carcinoma of prostate

Objective To compare the short-term outcome of patients undergoing

robot-assisted versus open radical prostatectomy.

Design Retrospective analysis of prospectively collected data.

Setting A university teaching hospital in Hong Kong.

Patients Twenty consecutive cases having robot-assisted radical
prostatectomy were compared with the last 20 cases of open
radical prostatectomy (prior to November 2005 when the robotic

system was introduced).

Main outcome measures Perioperative functional evaluation (with special emphasis on
continence) and oncological evaluation (included margin studies

and prostate-specific antigen levels).

Results Regarding baseline clinical characteristics of the patients, there
was no statistically significant difference between the roboticand
open radical prostatectomy groups. For perioperative outcome,
in the robotic group the blood transfusion rate was significantly
lower (5 vs 65%), hospital stay was shorter (8 vs 17 days), and the
catheter time was shorter (12 vs 18 days). For early oncological
outcome, there was no statistically significant difference in the
margin positive rate and early prostate-specific antigen results.
Regarding continence (use of 0-1 pads/day), it was achieved by
95% in the robotic group with a mean follow-up of 6 months
compared to 85% in the open group with a mean follow-up of
42 months.

Conclusions Robot-assisted radical prostatectomy offered the benefits of a
minimally invasive operation with less blood loss, shorter catheter
time and hospital stay, and earlier continence. It has therefore

become the preferred surgical option in our institution.

Introduction

In the early 1990s, Schuessler et al' performed the first successful laparoscopic radical
prostatectomy. Due to the long operating time, steep learning curve, and failure to
demonstrate major advantages over open surgery, initially the procedure did not gain
widespread acceptance. Laparoscopic radical prostatectomy was popularised in late 1990s
by a French group, who demonstrated its technical feasibility as well as the advantage
of reduced blood loss.? Nevertheless, the laparoscopic approach remains technically
demanding and practised in a limited number of centres.

After introduction of the robotic system however, the minimally invasive surgical
approach has gained popularity. Thus, since 2001 when the procedure was first reported,?
the number of robotic radical prostatectomy operations being performed has increased
dramatically in many countries. Up to 2008, more than 1000 robotic systems have been
installed worldwide.* Early reports demonstrated short-term advantages over open radical
prostatectomy with respect to blood loss, transfusion rates, and convalescence, especially
in high-volume centres.”® Moreover, the reduced extent of urinary incontinence and
erectile dysfunction results are also encouraging,” while long-term data on oncologic cure
rates are gradually becoming available.”?

In Hong Kong, the first robotic system was installed in the Prince of Wales Hospital,
The Chinese University of Hong Kong in November 2005. The system was utilised by
surgical disciplines including urology, paediatric surgery, gynaecology, and others.” Herein,
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FIG I.(a) Assembly of a typical 4-arm system, the last instrument arm is not draped
and does not carry an instrument in this picture; (b) the layout in a simulated
operating environment; and (c) the key components including a dual lens endoscope,
for acquisition of a 3-dimensional image and the ‘endowrist’ instruments
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we report the early experience of robot-assisted
laparoscopic radical prostatectomy, compared to
conventional open surgery.
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Methods

Our robotic surgery programme first started in late
2005 (da Vinci standard 3-arm system). Since then,
robotic prostatectomy was routinely offered for
suitable candidates. The system was upgraded to a
4-arm da Vinci S-HD in 2008 (high-density). Records
of 20 consecutive patients having such robotic
surgery from 2008 were retrieved for comparison
with historical controls consisting of the last 20 open
cases operated on before November 2005 (when
the first robotic system was installed). The latter
were chosen to minimise ‘selection bias’ as open
radical prostatectomy was the only surgical option
at that time. The authors considered that for the
period between 2006 and 2007, there were too few
open cases to make a fair comparison. The clinical
characteristics, perioperative results, and early
oncological outcomes were compared. The results
were analysed by t tests, a P value of less than 0.05
being regarded as statistically significant. While
data from the open group were retrospective, all
robotic group data were collected prospectively;
incontinence status, in particular, was evaluated by
an independent party.

Operative technique

The da Vinci S-HD system consists of an endowrist
with 7 degrees of movement, and a dual-channel
telescope with a 3-dimensional up to 10 times
magnified view (Fig 1). It also offers the advantage
of tremor filtration for the ‘console’ surgeon (Fig
2). For robotic radical prostatectomy, the 6-port
transperitoneal VIP technique was used.” The
vesico-urethral anastomosis after prostatectomy
was performed using the 3 ‘o’ monocryl continuous
suture technique that resembles the VIP technique.
The typical theatre set-up is shown in Figure 3. For
open radical prostatectomy, the extraperitoneal
retropubic approach was used. All prostatectomy
specimen reporting was supervised by two
designated pathologists.

Results

Regarding baseline clinical characteristics, there was
no statistically significant difference between robotic
and open surgery groups in terms of mean age (64 vs
66 years), mean serum prostate-specific antigen (PSA)
level (14.2 vs 14.5 ng/mL), median Gleason sum and
T-staging (Table 1).

For perioperative outcome, there was no
conversion to open surgery and no perioperative
mortality in the robotic group. One case of pelvic
haematoma ensued in the robotic group, which was
managed conservatively. There was no significant
difference between robotic and open groups in
terms of mean operating time (306 vs 289 minutes).



Moreover, in the robotic group the blood transfusion
rate was significantly lower (5 vs 65%), the mean
hospital stay was shorter (8 vs 17 days) as was the
mean catheter time (12 vs 18 days). Prior to catheter
removal, cystograms were performed to confirm
absence of leakage in the robotic surgery group.
Comparison of outcomes is shown in Table 2.

In the robotic group (with a mean follow-up
period of 6 months), continence was 75% (defining
continence as use of 0 pads/day) and 95% (use of
0 or 1 ‘security’ pad/day). The same (0-1 pads/day)
continence rate in the open group (with a mean
follow-up of 42 months) was 85%.

The positive margin rates were similar in the
robotic and open groups (20 vs 25%). There was no
PSA recurrence in the robotic group (mean follow-up
of 6 months), while in the open surgery group (mean
follow-up of 42 months) it was 20% (Table 3).

Discussion

The robotic system has the advantages of awide range
(7 degrees) of movement, as well as 3-dimensional
(dual-channel endoscopy) vision with a magnified
view." In addition, early experience adopting the
technology to minimally access surgery has shown
a very favourable learning curve, and in terms of
reduced operating times, transfusion rates, and
complication rates.” ' These advantages account for
the worldwide trend to transit from open to robot-
assisted prostatectomy. We have followed a similar
path of development, though other local centres
continue to embrace the laparoscopic approach as
the minimally invasive modality.” Case loading and
learning curves are important considerations, and we
resolved that we can embrace and stay focused on
one technology at any one time.

We have noted significantly reduced transfusion
rates of around 0 to 7%, in line with worldwide
reports.>*™ The minimal blood loss, in connection
with the minimal access for surgery, probably
contributed to the reduced hospital stay. In addition,
excellent functional outcomes including continence
control and potency preservation have also been
demonstrated worldwide.™

Nowadays, there is much emphasis on early
functional outcomes, especially continence control
with quality of life. Increasingly, we recognise that early
and full control of urination is possible and expected
from patients, many of whom had prostate carcinoma
detected incidentally or had mild lower urinary
tract symptoms only.”” Reports from Menon’s group
suggest that median duration of incontinence was 4
weeks; only 0.8% of patients had total incontinence
at 12 months. The intercourse rate was 93% in men
with no preoperative erectile dysfunction.” We have
not been able to ascertain this aspect of outcome in

@ Robotic prostatectomy

FIG 2. (a) The surgical console; and (b) the console surgeon viewing through the eye-
pieces, simultaneously controlling instruments using the hands and a diathermy using
the foot

FIG 3.The operating room layout for a typical case of robotic prostatectomy

our patients, as the majority had erectile dysfunction
to start with, or the extent of their tumour precluded
nerve-sparing surgery. In patients with normal
preoperative sexual function and clinically localised
small volume disease, we nevertheless generally
attempt selective nerve sparing.

Margin positivity is one of the key surgery
factors that vary, depending on surgical experience,
case volume, and technique. In non-randomised
trials, the positive surgical margin rate was at least
equivalent if not lower, after robotic than open radical
prostatectomy.’®"” While ours is a low-to-moderate
volume centre, our margin positivity rate was in line
with most major centres. This is a reflection of careful
case selection and successful adoption of oncological
principles in robotic surgery. There used to be some
concern about the lack of long-term oncological
data. However, according to mid-term cancer control
results recently reported by Badani et al® in nearly
3000 patients, the 5-year biochemical-free survival
was 84%, which was in line with most open surgery
series.

We acknowledge that there are limits to the

Hong Kong Med J Vol 16 No 1 & February 2010 & www.hkmj.org 33



@ loetal ®

TABLE |.Baseline clinical characteristics

Characteristic* Robotic group  Open group P
value
Mean (range) age (years) 64 (52-75) 66 (47-76) 0.31
Mean (SD) serum PSA level (ng/mL) 14.2 (11.8) 14.5 (14.3) 0.45
Median (range) Gleason sum 7 (6-9) 7 (6-10) 0.50

Median (range) T-staging T2c (T1a-T3a) T2c (T1c-T3b) -

* SD denotes standard deviation, and PSA prostate-specific antigen

TABLE 2. Perioperative features/outcomes

Feature/outcome Robotic group  Open group P value
Mean (SD*) operating time (mins) 306 (85) 289 (64) 0.41
Blood transfusion rate 5% 65% <0.001
Mean (SD) hospital stay (days) 8 (6) 17 (7) <0.001
Mean (SD) catheter time (days) 12 (7) 18 (7) 0.004
* SD denotes standard deviation
TABLE 3. Oncological and functional outcomes
Outcome Robotic group Open group P

value
Positive margin rate 20% 25% 0.36
Continence rate (No. of pads/day) 75% (0); 95% (0-1)* 85%* -
PSA* recurrence rate 0% 20%* -

* PSA denotes prostate-specific antigen

t
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Mean follow-up of 6 months
Mean follow-up of 42 months

current study, especially because the open group
consisted of historical controls in whom data were
collected retrospectively, while robotic surgery
data were maintained prospectively. The operating
time for the open series was somewhat long, but
may be an honest reflection of the difficulties in
performing and learning open radical prostatectomy.
On the other hand, the prior experience of the senior
authors in laparoscopic surgery and robotic surgery
(including working with an older version of da Vinci
standard system) could well have contributed to the
establishment of our current robotic programme.
We are unable to comment on the utility of the da
Vinci S system compared to the older version, as
different staff were involved during different periods.
Intrinsically, the newer system is more compact and
may offer added advantages for Asian patients with
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smaller body builds. In that context, we cannot
directly extrapolate that switching to a robot-based
programme from an open surgery programme will
always be smooth, though this is highly probable
according to our own and other prior experience.>""

Surgical practicein Hong Kongwill undoubtedly
change dramatically, as by now there are five robotic
systems installed (in the public and private sectors).
At the same time, the incidence of prostate cancer
continues to increase.” The robotic systems entail
substantial costs, which include an initial investment,
as well as maintenance and consumables. The
estimated cost of each machine is HK$18 million, the
yearly maintenance expenditure is HK$1.2 million
and consumables amount to HK$15 000 to 20 000
per case. If at least 75 cases in each centre were to
be performed per year, average costs per case could
be significantly reduced.” Our institute’s statistics
shows an annual utility rate that is in line with such
a projection and is continuing to increase. While
we believe that robotic systems will increasingly
dominate this type of surgery, the cost issue may still
be a constraint.

Conclusions

Compared to open radical prostatectomy, in our
setting robotic radical prostatectomy has markedly
improved perioperative outcomes, whilst early
oncological outcomesaresimilar. In particular, robotic
surgery entails less blood loss, shorter catheter
times and hospital stays, all of which facilitate early
mobilisation and reduce postoperative morbidity.
With the increase in caseload and experience, we
anticipate a further reduction in the average costs per
patient and therefore improved cost-effectiveness of
this procedure.
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