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/ABSTRACT

Prostate cancer is the second most prevalent cancer among men and is the
6th cancer type leading to death. Starting with the use of PSA screening,
there has been a steep increase in the number of cases diagnosed with and
treated for localized prostate cancer. Radical prostatectomy use has increased
following the increase in the number of cases and has become the golden
standard for surgical procedures for their treatment. For over 50 years, while
open retropubic and perineal methods have been used separately, advantages
and disadvantages of each method have been expressed in official and
unofficial grounds. The use of nerve-sparing radical prostatectomy that
began particularly after the clearer definition of the neurovascular bundles
and the anatomy of the prostate by Walsh and the improvements in
continence and potency has proved open radical retropubic prostatectomy
(RRP) more advantageous. The da Vinci Surgical System (Intuitive Surgical,
Sunnyvale, CA, USA), developed to qualify disadvantages of laparoscopy in
radical prostatectomy, came into use in 2000. With Abbou's identification of
first robotic assisted radical prostatectomy (RARP), it finds increasing areas
of application. Still there is need for further comparison of especially the
three methods (RPP, RRP, and RARP) in prostate cancer treatment with more
patients and longer follow-up periods. The objective of the first part of this
paper is to provide a brief comparison of RRP and RARP results and in the
second part we will discuss the perineal radical prostatectomy.
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OZET \

Prostat kanseri, erkekler arasinda en yaygin ikinci kanser ve 6lime yol agan
6. kanser tipi. PSA goriintiileme kullanimiyla birlikte, lokalize prostat kanseri
icin tani koyulan ve tedavi edilen vakalar keskin sekilde artti. Olgu sayisinda
artisl takiben radikal prostatektomi kullanimi yiikseldi ve tedavi igin cerrahi
prosediirlerde altin standarda dontsti. Elli yildan fazla bir siredir acik
retropubik ve perineal metotlar ayri ayri kullanilirken, her metotun avantaj
ve dezavantajlari resmi ve gayri resmi alanlarda dile getirildi. Norovaskiiler
demetlerin ve prostat anatomisinin Walsh tarafindan agik¢a ortaya
konmasindan sonra baslayan sinir koruyucu radikal prostatektomi kullanimi
ve kontinans ve potansideki gelismeler, acik radikal retropubik prostatektomiyi
(RRP) daha avantajli kildi. The da Vinci Surgical System (Intuitive Surgical,
Sunnyvale, CA, USA) 2000'de kullanima giren radikal prostatektomideki
laparoskopinin dezavantajlarini hafifletmek icin gelisti. Abbou'nun ilk robotik
destekli radikal prostatektomiyi (RARP) tanimlamasiyla bu, artarak uygulama
alanlari buluyor. Hala prostat kanseri tedavisinde ozellikle bu ¢ metodun
(RPP, RRP ve RARP) daha fazla hastayla ve daha uzun takip periyodlariyla
ileri seviye karsilastirmaya ihtiyaci vardir. Bu makalenin ilk bélimunin
amaci retropubik radikal prostatektomi (RRP) ve robotik destekli radikal
prostatektomi (RARP) sonuglarinda genis capli karsilastirma saglamaktir ve
ikinci kisimda perineal radikal prostatektomi ele alinmistir.
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Introduction

Prostate cancer is the second most prevalent cancer among men
and is the 6th cancer type leading to death. The estimated numbers
for 2008 are 899.000 new cases and 258.000 deaths (1). For 2007,
these numbers are 218.890 and 27.050, respectively (2). With the
aging world population, the burden of prostate cancer is expected
to increase. Considering the global population increase and the aging
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pace, 1.7 million new prostate cancer cases and 499.000 deaths due
to the disease are expected in year 2030 (1).

Widely accepted risk factors of prostate cancer are age, African race,
and family history of prostate cancer (3). There is an increase in the
incidence rate of prostate cancer specifically due to use of prostate
specific antigen (PSA) in asymptomatic men's screenings (4).

Various surgical approaches can be used for a specific surgical
procedure in urology. Each approach can have different roles,
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advantages and disadvantages based on the shape of the incision,
method of dissection and the tools used. However, no single approach
can precede other approaches as the leading approach, or no such
approach has yet been discovered (5).

In United States (US), starting with the use of PSA screening, there
has been a steep increase in the number of cases diagnosed with and
treated for localized prostate cancer. Radical prostatectomy use has
increased following the increase in the number of cases and has become
the golden standard for surgical procedures for their treatment (6). The
goal of this procedure is to provide total resection of malignant tissue,
reduce complications, and maintain urinary continence and erectile
functions. Various methods such as brachytherapy, radiotherapy,
cryotherapy and high-intensity focused ultrasonography (HIFU) have
been used as alternatives to surgical interventions in localized prostate
cancer treatment within the past ten years. According to the American
Urology Association's recommendations, in newly diagnosed localized
prostate cancer cases, the patient should be offered all treatment
options (7). Despite continuously evolving with various technical
modifications and developments, radical prostatectomy constitutes
the most important method in surgical treatment of prostate cancer
since Hugh Hampton has completed the first perineal prostatectomy
in 1905. Radical prostatectomy, like some other surgical procedures,
can be carried out via different approaches. For over 50 years, while
open retropubic and perineal methods have been used separately,
advantages and disadvantages of each method have been expressed
in official and unofficial grounds. Radical perineal prostatectomy can
be performed via subsphincteric or suprasphrincteric approaches while
retropubic radical prostatectomy can be performed via retrograde or
antegrade approaches (5).

The use of nerve-sparing radical prostatectomy that began particularly
after the clearer definition of the neurovascular bundles and the
anatomy of the prostate by Walsh, and the improvementsin continence
and potency have proved open radical retropubic prostatectomy
(RRP) more advantageous (8). However, the inconsistent results of
RRP, use of laparoscopy in urology, and less invasive methods like
brachytherapy caused the development of laparoscopic radical
prostatectomy (LRP) and accelerated initiation of its use (9). In addition
to the conventional advantages of minimally invasive surgery, LRP
is considered advantageous because it can attain similar oncologic
and functional results as open radical prostatectomy with less blood
loss, shorter hospital stay and lower rates of postoperative morbidity.
However, LRP also has disadvantages as it has a 2-dimensional view,
has an extended learning period, has limited ergonomics, requires
advanced laparoscopic skills, and is a difficult procedure with respect
to dissection and sutures (10).

The da Vinci Surgical System (Intuitive Surgical, Sunnyvale, CA, USA),
developed to overcome the disadvantages of laparoscopy in radical
prostatectomy, came into use in 2000. With Abbou's identification of
first robotic assisted radical prostatectomy (RARP), it finds increasing
areas of application (11). The distinct advantages of this method
are that it has depth perception, provides approximately a 10-fold
magnification of the image, its tools have extra mobility as they
have junctions, its movements can be controlled via finger and wrist
movements, comes with a tremor filter, has an ergonomic working
position and a shorter learning period compared to laparoscopy (12).
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Lee reported that of the radical prostatectomy surgeries performed
in US in 2007, 60% were performed with robotic and that this ratio
increases each year (13). Every year, more urologists in both academic
and private practice have started to prefer this method.

The objective of the first part of this paper is to provide a brief
comparison of RRP and RARP results and in the second part we will
discuss the perineal radical prostatectomy.

Comparison of Open Radical Prostatectomy and
Robotic Radical Prostatectomy

Patient Selection

Aside from a few exceptions, patients who are candidates for open
radical prostatectomy are also candidates for RARP (5). Under normal
conditions, patients with localized malignancy and who have been
diagnosed via biopsy are treated with radical prostatectomy. Even
in patients with suspected extracapsular extension, RARP remains a
treatment option along with RRP. However, in these cases, a lateral
prostate dissection must be made and this should be considered while
preparing the surgical plan (14).

Obesity is not a contraindication for RARP. However, it is technically
difficult to perform on individuals with morbid obesity, those who
have a body mass index (BMI) of 35 or higher (15).

Previous abdominal surgeries do not constitute a contraindication
for RARP either. In Menon et al's series, one third of the patients
had history of abdominal surgery. They reported that no problems
were encountered when the robotic ports were properly placed.
Interestingly, in 5-10% of patient with no surgical history, adhesions
can be observed in the abdomen (15). Mobilization of the bladder
is difficult in patients with previos history of partial cystectomy,
ureteral reimplantation, ureterolithotomy, sigmoid colon surgery
involving the perivesical space. In such cases RRP should be preferred.
Appendectomy is not a contraindication for RARP. RARP can be
performed in presence of umbilical hernia as well but the camera
port should be placed with the open technique. The hernia can be
repaired after the surgical specimen is removed (5). RARP should be
the preferred method in patients with laparoscopic inguinal hernia
repair history, because the patch used requires incision in RRP.

A large prostate size is not a contraindication for RARP either. RARP
can be performed when the volume of the prostate exceeds 150 mL.
The robotic method can be used in large middle lobe presence as well.
Robotic technique is also known to ease apical dissection in patients
with small prostates (16).

Patient positioning is crucial in RARP; the pressure on thorax due to
extensive Trendelenburg positioning can lead to problems for patients
with cardiac and pulmonary comorbidities. RARP is not appropriate
for these patients (15). History of organ rupture, radiotherapy and
peritonitis are relative contraindications of RARP (12).

Operation Duration

It is difficult to compare the duration of operations between series.
Especially in RARP, the time that the robot set up and pelvic lymph
node dissection takes can lead to confusion. While it is expected that
a surgeon's learning curve will impact the duration of surgery, the
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learning curve of the operational room staff also has an impact on
the time spent for setting up the robot and the time spent until the
operation begins. The reported average durations of robotic surgery
series are between 141 and 540 minutes (17,18,19). In Patel et al's
200-patient series, the average duration of the first 50 cases was 202
minutes, which declined to 141 minutes for the last 50 cases. This
duration is 90 minutes for the same group when the case number
increases to 1000 (19). Ahler et al. also report a decline in the operation
duration with increased experience with an average of 207 minutes in
their 45-patient series where the average for the last 10 patients was
184 minutes (17). The average reported operation durations for RRP
on the other hand are between 135 and 204 minutes. While RARP
duration declines with increased experience, it can still be considered
long compared to RRP (20). Another paper reported of no difference
between RRP and RARP durations, which were performed by the same
surgeon in the same center (21).

Blood Loss and Transfusion

As in any other surgical intervention, there can be a considerable
amount of blood loss in prostatectomies as well. The blood loss can
lead to a necessity of transfusion and this transfusion can cause
reactions. At the same time, intraoperative bleeding can contaminate
the surgical area and can further complicate the technique used (12).
Transfusion ratesare not always proportional with the amount of blood
loss. While a patient does not receive transfusion with a considerable
amount of blood loss, less blood loss may require transfusion due to
other possible complications and general disorders that the blood
loss may cause. In radical prostatectomies, bleeding usually occurs in
venous sinuses. In RARP, the tamponade effect of pneumoperitoneum
reduces bleeding. The magnified view of the surgical area eases
detection of veins that pose bleeding risk and enables the surgeons to
take precautions. While the estimated blood loss is between 150 and
300 ml in RARP series, this amount is approximately 500 to 800 ml
in RRP. Accordingly, transfusion rate is 1.9% in RARP while it is 5.1%
in RRP (22,23,24). The reported transfusion rate of majority of the
RARP series in US is 0%. Menon et al. report no transfusion in their
1100-patient RARP series (15). Tewari et al. on the other hand report
transfusion rates of 67% and 0% in 100-patient RRP and 200-patient
RARP series, respectively (25).

Functional Results

The greatest advantage of minimally invasive methods is the shorter
recovery period. Shorter recovery period is defined as less postoperative
pain, shorter hospital stay, shorter duration of catheterization, and
quicker return to daily life.

Postoperative Pain

Because small incisions are used in all of the laparoscopic surgeries,
there is a general trend that there will be less postoperative pain with
them. Few studies compared the RRP and RARP methods with respect
to postoperative pain. These studies, in general, reported that the
postoperative pain in RARP is either equivalent to or less than the
postoperative pain in RRP. In Menon et al's study that used a visual
analog pain scale, the average pain score on postoperative day 1 among
RARP patients was 3 (1-7) while this score was 7 (4-10) among RRP

patients (25). In Webster et al's study using a Likert scale for pain, the
average pain scores on the day of surgery for 314 RRP and 154 RARP
patients were 2.88 and 2.52, respectively; no statistically significant
difference was found between the groups. On postoperative day 1 of
the same study, RRP group's pain scores were reportedly better than
those of the RARP group (1.58 for RRP; 2.92 for RARP). However on
postoperative day 14, no significant difference was found between the
groups' pain scores (2.10 for RRP; 2.81 for RARP) (26).

Duration of Hospital Stay

Duration of hospital stay is considered an indicator of quick recovery
and constitutes one of the criteria that patients use to evaluate the
success of surgery. When Patel et al. compared the duration of hospital
stay of 374 RRP patients with that of 629 RARP patients; the average
duration for open surgery was 1.23 days and 1.17 days for robotic
surgery. While 94.3% of the RRP patients were discharged on the day
of surgery or on postoperative day 1, for RARP patients discharged
on the day of surgery or on postoperative day 1, this rate went up to
97.5% (27). A study by Joseph et al. reports that the average duration
of hospital stay is 64.5 hours for RRP patients and 25,4 hours for
RARP patients (9).

Duration of hospital stay for RARP patients is generally reported to be
1.08 to 5.05 days. With increased experience with the equipment, this
duration decreases down to between 1.08 and 1.5 days (19). Ahler et
al. report that when the same surgeon performs RRP and RARP, the
average hospital stay is 52.8 and 25.9 hours, respectively (21). Results
supporting their study were reported by Menon et al,, stating that the
hospital stay were 3.5 and 1.2 days for RRP and RARP (28).

Duration of Catheterization

RARP eases the performance of ureterovesical anastomosis by
providing a better image, with use of tools that allows for higher
mobility and can be manipulated by the fingers and the wrist. Water-
tight anastomosis allows for an earlier removal of the Foley catheter.
The average time until catheter removal in RARP series is 3 to 18 days.
When the series with less than 40 patients are excluded, this duration
becomes 4.2 to 7.2 days. This might indicate that ureterovesical
anastomosis can be performed more safely with increased experience.
In Ahlering et al's series, the average time until catheter removal
was reported to be 7 days for RARP and 9 days for RRP, though no
significant difference was found between the two groups. Tewari et al.
on the other hand, found that the average catheterization duration is
twice as long in RRP than in RARP (15.8 days; 7 days) (25). Menon et
al's series results yielded that the average catheterization after RARP
is 4.2 days (28). When RARP and RRP are compared, catheterization is
generally shorter in robotic series (29).

Oncologic Results

The main purpose of radical prostatectomy is to remove the entire
prostate with negative surgical margins, and to be able to achieve
satisfactory oncologic results. For RRP, in localized prostate cancer,
reported 10-year patient control rates are 65-70% and the cancer
specific survival rates are reaching 97% (30). While there are records
for 15-year reports of RRP, there are limited follow-up results for
minimally invasive methods.
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Most widely used parameters in evaluation of post- radical
prostatectomy oncologic results are biochemical progression and
surgical margin positivity (SMP) (6). Early increases in PSA level,
can be evaluated as an early indicator of biochemical progression.
Positive surgical margin means that cancer cells are present on the
stained section of the resected part, which constitutes a biochemical
recurrence risk (6).

While lack of tactile sensation in RARP is considered a handicap of the
method, enlarged 3 dimensional imaging, minimal bleeding and ease
of dissection due to less bleeding are considered to be advantages of
RARP (12).

Reported SMP in RRP series is 12 to 15% (31,32). In a literature
review by Weider et al. the range of the reported PSM was 0 to 77%.
Within the same study, SMP rates for T2a and T2b were 0-38% and
11-77%, respectively (33). SMP rates after RARP on the other hand
are 0-36.4%. When the cases are grouped based on the stages, SMP
rates for T2a is 0-16.7%, for T2b is 0-33.3%, for T3a is 0-81.8%, for
T3b is 20-50% (for T3 in general is 0-75%), and for T4 is 33.3-66.6%
(12). These findings are similar to those of RRP in general. In a study
where Ahlering et al. evaluated the surgeries performed by the same
surgeon, they reported SMP rates of 20% in RRP and 16.7% in RARP
(21). Within the same series, SMP rates for T2 diseases for RRP and
RARP were 9.1% and 4.5%, respectively. Patel et al., in another study,
reported an SMP rate of 9.4% in a 500-patient series, in which this
rate was observed to be 13% for the first 100 cases, 8% for cases
101-200, 13% for cases 201-300, 5% for cases 301-400, and 8% for
cases 401-500. With respect to the stage of disease, the rates were
200 for T2a, 4% for T2b, 2.5% for T2c, 23% for T3a, 46% for T3b. For
T4a staged cases, the reported SMP rate was 53%. In other words,
while SMP rates for RARP in organ-confined cases was 2.5%, this rate
is around 31% in not organ-confined diseases. When localization of
SMP in the pathology specimens were examined, of the SMPs (47
cases total). Twenty-six (56%) posterolateral, 4 (8.5%) apex, 4 (8.5%)
bladder neck, 2 (4%) seminal vesicle, and 11 (23%) multifocal cases
were identified (34).

Di Marco et al. reported SMP rates of 18.6% for RRP and 16.5% for
RARP (35). Smith et al. retrospectively evaluated 200 patients from
each group, SMP rate for RARP group was 15% and for RRP group
it was 35%. They identified that especially in patients with T2 stage
and a Gleason score < 6, SMP rate was significantly lower in RARP
(36). Badani et al., in their study and 5-year follow-up of RARP cases,
have reported a SMP rate of 13%. This rate was 12% in first 200 cases
and has declined to 5% in the last 200 cases (p<0.05) (37). Jaffe et
al. report that SMP rates in RARP decline as the experience of the
surgeon increases. In their series of 278 patients, the SMP rate was
58% in the first 12 patients, decreased to 23.3% in the second group
of 176 patients, and further decreased to 9% in the last group of 89
patients (38).

A meta-analysis by Novara et al., published in 2012, reports that an
average of 12-19 lymph nodes are removed during a RARP and that
the positive lymph node rate is at 11-24%. When the lymph node
dissection templatesize isenlarged, the complication rates are reported
to increase compared to the smaller dissections. Post-operative
lymphocele development is reported to be more common among
patients who have undergone extraperitoneal lymph node dissection

4

compared to those who have undergone transperitoneal dissection
(6% vs 4%). There are findings showing that FloSeal application
to the surgical area after extraperitoneal lymph node dissection
decreases lymphocele development. In the meta-analysis evaluation
of this team, SMP post-RARP is 6.5-32% with an average of 159%.
Mean SMP is 9% (4-23) among pT2 patients, 37% (29-50) among
pT3 patients, and 50% (40-75) pT4 patients. The SMP distribution
by anatomic localizations among these patients were 5% for apex,
0.6% for anterior, 1.6% for bladder neck, 2.6% for posterolateral, and
2.2% for multifocal. SMP is not influenced by high BMI, enlarged
prostate, prior abdominal surgery, or benign prostate hyperplasia
and those with middle lobe. The factors reported to impact SMP are
PSA, pT stage, biopsy gleason score, the education and prior radical
prostatectomy experience of the surgeon, nerve-sparing surgery type,
and the approach used for controlling dorsal vein complex. When
evaluated with respect to biochemical recurrence, it has been reported
that there is no difference between open radical prostatectomy and
RARP when experienced surgeons perform the surgery. Since no clear
data have been put forth, long-term follow-up results of RARP in
terms of cancer-specific are not known yet (39).

Lymph Node Dissection

The extent of lymph node dissection (LND) during radical
prostatectomy is still a topic of discussion (40,41). Cooperberg et al.
compared the lymphadenectomy results of robotic and open surgery,
and reported that LND was performed in 47.8% of open surgery cases
and in 31.8% of robotic surgery cases. In time, there was an increase
in the number of LNDs performed in both groups (39). In a group of
patient with similar risks, while approximately 14.4 lymph nodes were
removed in RRP surgeries, there were an average of 9.3 nodes removed
in RARP surgeries (40). In the Memorial Sloan Kettering experience on
the other hand, a larger area of lymph nodes was removed via RARP
extended pelvic node dissection (19 on average). In RRP, there were
14 nodes removed (41). The same group has also reported higher rates
of node metastasis in RARP; 13% for RARP and 9% for RRP. Atug
et al. reported that pelvic lymph node dissection performed during
RARP does not cause a significant difference in duration of hospital
stay, average blood loss, duration of operation, cost of operation and
complications (42). Torrey et al's study, conducted in City of Hope
Cancer Center with 44 patients in moderate and high risk groups,
reported average removal of 17.2 (9-34) lymph nodes and 13.6%
positivity in lymph nodes after extended pelvic node dissection (43).
The authors report that failure to perform open or robotic pelvic node
dissection can lead to sub-optimal oncologic results and considerably
higher rates of biochemical recurrence (43).

Continence

One of the primary surgical goals during radical prostatectomy is
to ensure continence continuity. This is one of the parameters that
patients pay particular attention to while evaluating treatment
options. The development of surgical technique, introduction of the
mucosa against mucosa methodology, preservation of functional
urethral length are important in both preserving continence and
preventing stenosis. Younger age, preservation of neurovascular
bundles, and absence of preoperative urethral stenosis are important
factors in preserving continence postoperatively (12).
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Incontinence rates are as high as 50% in earlier RRP series (44). Walsh
et al. report continence (not using a pad for the past 4 weeks) rates
for the 3rd month as 549%, for the 6th month as 80%, and for the
12th and 18th months as 93% (45). Penson et al. reported continence
rates of 900 for 24th month and 88% for 60th month for their
1288 patients who underwent RRP (46). For his 3477-patient RRP
series, Frato reported a continence rate of 93% (47). Lepor et al,, also
reported continence rates from their patients for month 3, 6, 12, and
24 as 74%, 89%, 92% and 97%, respectively (48).

There are opinions suggesting that the return to continence is quicker
after RARP. This is achieved by better views of the prostate apex, which
leads to better separation of the urethral sphincter from the prostate,
preserving urethral length, and better ensuring hemostasis that helps
prevent blood flow disorders that may occur in the sphincter. First
week, 1st month, and 3rd month post-RARP continence rates reported
by Ahlering et al. are 33%, 63%, and 81%, respectively (17). Another
comparative study conducted by the same study team reported that
RRP and RARP did not differ with respect to continence rates (75%,
76%) (21).

Tewari etal'sstudy on the other hand reports that return to continence
occurs sooner after RARP, and that 50% of patients are continent
on day 44 after RARP, while continence is achieved on postoperative
day 160 in RRP (25). Pasticier et al. report that 80% of their patients
are continent by day 9, while Binder and Kramer report that 50% of
their patients are continent by the 1st month (49,50). Menon et al.
report a continence rate of 96% by the third month (51). Patel, in
his 200-patient series, reported continence rates of 47%, 82%, 89%,
9200, and 98% for months 1, 3, 6, 9, and 12 respectively (19). BMI is
an important parameter in return to continence after RARP; while
continence rate is 91% by month 6 among those with BMIs <30, this
rate is 47% among those with BMIs >30 (52).

Erectile Function

Post-radical prostatectomy erectile dysfunction is considered to be
caused by damaged neurovascular bundles. Neurovascular bundles
can be damaged in various ways. Direct incision, hemostatic suture,
clip usage, thermal damage or trauma on the neurovascular bundles
may cause this damage. Younger age, preservation of neurovascular
bundles, and good preoperative potency are important factors in
preserving erectile function postoperatively (53). Even after nerve-
preserving approach has been defined, post-RRP return of erectile
function rate varies; this is also impacted by the surgeon's capability
and how erectile dysfunction is defined (12). While potency rates
post-RRP are reported to vary between 62-68% by larger scale
institutions, patient reports vary between 10-30% (54). In Quinlan et
al's RRP series, potency rate was 90% among patients under the age
of 50, one or two neurovascular bundles of who were preserved (53).
In the same series, this rate declines dramatically among the patients
over the age of 50, especially if the neurovascular bundles have not
been preserved.

Walsh defines potency as ability to have sexual intercourse with or
without using sildenafil citrate, and the reported potency rate for
months 3, 6, 12, and 18 in his series are 38%), 54%, 73% and 86% (46).

In RARP series, potency rates vary between 79-80% (55). Patel et al
report that 78% of the patients who were potent preoperatively and
had one- or two-way nerve preservation surgery were potent by the

end of the first year (55). In Badani et al's follow up of their series,
they reported reaching 79.2% rate of potency (36). Menon reports
first and second year potency rates as 70% and 100% (15). Having
less nerve damage in RARP is considered to be impacting surgery
results positively. According to this view, having antegrade dissection
and enlarged imaging lead to not making damaging moves on the
nerves, less blood loss, not making dissection mistakes due to bleeding,
and no undesired suture, clip or incisions. In the 565-patient series of
Tewari et al., 82% of patients under 60 years of age who were potent
preoperatively reported having sexual activities and by the 6th month,
64% reported being able to have sexual intercourse. These rates for the
patients over 60 years of age within the same group were 75% and
380, respectively (25). These findings support Walsh's RARP findings.
In Tewar' et al's study comparing 200 RARP and 100 RRP procedures,
post-RARP return to potency was reported to be quicker than RRP;
while 50% potency rate was achieved in 180 days after RARP, this rate
was obtained in approximately 440 days after RRP (p<0.05) (25). Both
Menon and Ahlering report an increase in potency rates with increased
use of scissors and bipolar electrocoagulation in the da Vinci system
especially while performing posterior dissections (56,17).

In a meta-analysis by Ficarra et al. on post-RARP potency, the potency
rates at the end of a 12-month follow-up are reported to be 70-800%.
They found that potency recovery is faster among these patients
when compared to open radical prostatectomy. The potency rates
reported in months 3, 6, 12, and 24 are 50%, 65%, 70%, and 79%,
respectively. The reported independent risk factors for predicting
post-operative erectile dysfunction risk are age of the patient
(>60 vyears), post-operative potency condition, comorbidity index,
expansion of nerve-sparing surgery, Charlson score >1, and the IIEF-
5 score. Potency rates are highest among patients who are young,
potent post-operatively without comorbidities, and have undergone
bilateral nerve-sparing surgery. In the meta-analysis compiled by
the same team, it is reported that the potency condition is better
among patients who have undergone bilateral nerve-sparing surgery
than those who have undergone unilateral nerve-sparing surgery,
that there was no difference between interfacial and intrafacial in
terms of dissection plans, and that athermal dissection and unclipped
dissection are important in sustaining potency.

However, there is still need for further prospective drandomized
studies comparing the potency results of RRP and RARP (57,58).

Complications

Today's better understanding of prostate anatomy leads to better
surgery results and less adverse events regardless of the radical
prostatectomy method used. Intraoperative and postoperative
complication rates of RARP are 0-19% and 0-13%, respectively
(18,19,21). However, postoperative complication rates (26.3%) are
higher among obese (BMI>30) patients (52).

Intraoperative

The major intraoperative complications associated with radical
prostatectomy are injuries of the rectum, urethra, and nerves
(obturator, femoral). Rectal injury rates are 0.05-2.5% in RRP series
and 0-1% in RARP series (59,19). Intestinal injury rates, excluding the
rectum, are seen in 0-0.95% of RARP cases (60). While the urethral
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injury rate in RRP is 0-1.6%, this rate is <0.5% in RARP (59,61). Patel
et al. defined 2 intraoperative complications (0.4%), which were both
rectal injuries in the first 25 cases. Authors report that they repaired
the rectal injury in 3 layers with robotic aid (55).

The most specific complications of RARP are those that develop due
to the robotic system. Any dysfunction or error of the robot has been
reported to happen in 0.4% to 3% of the procedures (62). Andonian
et al. report that in 50,000 RARPs performed in US between 2000 and
2007, there were robotic system dysfunctions in 168 of the cases (63).
Of the dysfunctions, 94% resulted in the conversion to open surgery in
2003; this has declined to 16% in 2007. Badani et al. report encountering
technical issues in 0.2% (5 cases) of the cases; the issue was resolved in
2 of them by restarting the system, in 2 with technical support from the
provider, and in 1 by using another robotic system that was present (37).
Patients should be informed about this possibility preoperatively, and a
decision needs to be made on how to handle such an issue (open surgery,
laparoscopic radical nephrectomy -LRN-, or postponing the operation).

Postoperative

Postoperative complications are complications specific to surgery or
those that can be observed in any surgery. According to this, deep vein
thrombosis rates are 1.1-7.8% and 0-2.2% for RRP and RARP. While
almost no ileus has been reported in RRP, this rate is 0-2.5% in RARP.
Anastomotic leak rates for RRP and RARP are 0.1-21.7% and 0-4.4%
respectively. These rates reflect that anastomosis can be performed
more safely and leak-proof in RARP. Bladder neck stenosis occurs in
0.5-9% of RRP and in 0.5-1.6% of RARP cases. A complication specific
to RARP is bleeding or hernia from port site, which occur in 0-2.2%
of cases (12).

The meta-analysis by Novara et al on the perioperative results
and complications post-RARP reports that the operation duration
decreases and the rates of blood loss and transfusion decline with
routine performance of RARP. High BMI, large prostate volume, prior
abdominal surgery interventions or interventions for benign prostate
hyperplasia, and presence of middle lobe are reported to complicate
RARP, prolong duration of surgery, and increase blood loss and
catheterization duration. Additionally, the surgeon's experience is
important in terms of perioperative results and complications while
patient characteristics (PSA, biopsy Gleason score, comorbidities)
play an important role for these results and complications as well.
The rates of blood loss and transfusion are lower compared to open
radical prostatectomy and laparoscopic radical prostatectomy (64).

Costs

Compared to open radical surgery, RARP is a more expensive
treatment method. A rough estimate for its main costs are $1.2
million for the robot and its set up, $100.000 for annual maintenance,
and $1.500 for disposable tools used per patient. There are also costs
of the tools specified by the provider that can be used for a limited
number of times (reposables). With advantages like shorter hospital
stay and lower rates of blood transfusion over RRP, such factors do
not lower costs significantly enough that the two methods could be
more comparable (65). The average cost of RARP per patient is $5.410
while it is $1.870 for RRP. This makes the RARP method three times
as expensive as RRP (9).
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However, in centers where RARP is performed numerous times
(more than 10 cases per week), the cost gap between RRP and RARP
narrows (66). With the expected decreases in the prices of the robotic
systems and the costs of the tools used, the cost gap between the
two methods will be further narrow. Loton et al. examined the cost
differences between the two modes and reported an estimate of $857
robotic processing system cost and $1705 instrument cost per patient
(67). Menon reported that for US to have more reasonable robot cost,
there should be at least 75 cases per year with a maximum of 3 hours
per case (68). When Burges et al. compared costs of RRP and RARP,
they reported that especially with the first 20 case the cost gap is
larger due to the impact of learning curve (69). Steinberg et al. studied
the impact of the learning curve on costs, and reported that the costs
associated with a 360 patient learning period (longest term) were
approximately $1.3 million and those associated with a 24-patient
learning term (the shortest term) was approximately $950.000. The
necessary number of cases for the learning curve varies, with reported
case range of 13-200 in the literature. When an average of 72 cases is
considered, costs of this period are estimated at $217.034 (70).

Trifecta and Pentafecta Effect

Bianco et al. from Memorial Sloan Kettering Cancer Institute defined
the trifecta effect as reaching the desired target post-radical
prostatectomy (being cancer-free, potent, and continent) (71). When
they examined 1746 patients who underwent RRP, they determined
a 60% rate of trifecta effect. Eastham et al. reported this rate as 62%
in a RRP series of 1577 patients (72). When the trifecta effect was
measured for RARP, Patel et al. reported a 91% rate of trifecta effect
on the 18th month (73).

Patel et al. also defined a novel evaluation model named pentafecta
effect. In this model, in addition to the trifecta effect, not having
postoperative complications and having negative surgical margins
were added to the parameters. In an 1111-patient RARP series, Patel
et al. report continence, potency, survival without biochemical
recurrence, and 12th month trifecta rates as 94.6%, 89.8%, 96.4%
and 83.1%. They reported that 94.3% of these patients did not have
post-operative complication, 90.7% had negative surgical margins,
and the pentafecta rate for the 12th month was 70.8% (74).

This evaluation method is expected to become a resource for providing
correct information to meet the needs of patients who will undergo a
minimally invasive surgery for prostate cancer.

Comparison of Radical Perineal Prostatectomy with
Other Methods

Particularlyinrecentyears, the number of laparoscopicand robotic radical
prostatectomies almost reached, even surpassed in some places, the
number of open radical prostatectomies. We believe that it is important
to draw attention to radical perineal prostatectomy (RPP), popularity
of which has never been as high as radical prostatectomy, since the
surgical techniques of our day are defined as minimally invasive, and
to compare it with other methods. RPP is a considerable alternative to
all retropubic, robotic or laparoscopic radical prostatectomies. Perineal
radical prostatectomy was first defined by Hugh Hampton Young in
1904 for prostate cancer (75). In 1942, Belt defined sub-sphincter
entry to the pelvis and the early dissection of seminal vesicles and vas.
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Afterwards, following Walsh's report on the cavernous nerve bundles
and that they were not damaged during radical prostatectomy, Weldon
placed nerve-sparing RPP on the agenda in 1988 (75).

Patient Selection

Among the main indications for RPP are having a 10-year life
expectancy, PSA <10 ng/ml, Gleason score <7, and not having
lymph-node positivity. In patients suspected of lymph node positivity,
it can be carried out in combination with laparoscopic pelvic
lymphadenectomy. RPP may be performed in almost all patients
including those with high body mass index, history of abdominal
surgical intervention, renal transplantation, Superior vena cava
syndrome, and other prostate-related surgeries without any problems.
RPP may be preferred instead of retropubic radical prostatectomy in
patients who have history of inguinal hernia operation and synthetic
mesh placement. RPP is mainly contraindicated in patients with
severe ankylosis andfor knee replacement preventing the extreme
positioning of the patient for lithotomy. While there is no clear
association between RPP and prostate size, it is an option to reduce
the prostate size via transurethral prostate resection among patients
with large volume prostate prior to operation (75,76).

Duration of Surgery

In Impertore et al's study the average RPP duration was 122 minutes
(59 patients) among patients who had undergone prostate surgery
before, and it was 140 minutes (59 patients) in the ARP group.
A statistically significant difference was found between the two
methods in terms of duration of surgery (p<0.001) (76).

Blood Loss and Transfusion

In Comploj and Harris's series, blood loss in RPP was minimal and
none of the patients needed transfusion. Harris suggested 1-unit
blood to be drawn from the patient prior to the surgery and in case
of a potential needed of transfusion autologous transfusion during
surgery would suffice (75,77).

Post-operative Pain

RPP, compared to open radical prostatectomy and robotic radical
prostatectomy is a superior method in terms of post-operative pain
and analgesic use. Schmeller and Paiva reported that no analgesics
were needed starting from post-operative day 2. We believe that it
does not lead to common pain issues experienced after a robotic
prostatectomy (such as delays in return of the bowel movements) due
to the small incision size, that the location of incision is not directly
involved in mobilization, and the lack of abdominal gas insufflation
(78,79).

Duration of Hospital Stay

In a study by Prasad et al., comparing the post-RPP hospital stay, with
other methods, they reported that the average stay after RPP was
2 days, while it was 3 days for the other methods, and that there
was a statistically significant difference between them (p<0.001) (80).
Impertore et al's study comparing RPP and ARP among patients with
prostate surgery history reports that there is no difference between

the two with respect to duration of hospital stay (7.5 vs. 7.6 days)
(76). In Harris's 907-patient series, the average duration of hospital
stay was 1.1 days (75).

Duration of Catheterization

A study by Impertore et al. showed that duration of catheterization
was shorter in the RPP group, compared to the ARP group (7.7 vs.
9.1 days, p<0.001) (76). A study by Comploj et al. on the other hand
reported that the need for recatheterization was higher among RPP
group compared to the ARP and RARP, due to urinary retention
development after the catheter was removed (77). Schmeller et al.
have also found the catheterization lasted longer in the RPP group
compared to the other methods (10 vs. 7 days on average) (78). Harris
reported that in the RPP group, the patients received a cystogramon
post-operative day 5 and had their catheter removed on day 8 (75).

Oncological Findings

Weldon et al. stated that the surgical margin positivity was between
15-44% in RPP. The surgical margin positivity rates based on the
localization in this study were 25%, 7%, and 16% for anterior, apex,
and posterolateral surgeries, respectively (81). Comploj et al, in a
212-patient RPP group, reported the surgical margin positivity as
22% and that no biochemical recurrence occurred in 62% of these
patients throughout their 48 month (6-117 months) follow-up on
average (77). Paulson on the other hand reported that only 20%
of the patients with surgical margin positivity did not experience
biochemical recurrence (82). Based on the 5-year follow-up results
on a 704-patient RPP group, Harris reported the biochemical
recurrence-free survival rates to be 94.5%, 80%, and 81% for patients
with organ-limited diseases, specimen-limited diseases, and surgical
margin positivity (75). Surgical margin positivity was observed most
frequently in the prostate apex in RPP groups. Especially the use of a
bilateral nerve-sparing approach during RPP is known to be a factor
affecting surgical margin positivity. A comparison of surgical margin
positivity among patients with prostate surgery history by Impertore
et al. reported that the rates were 10% for the RPP and 25% in the
ARP group (76).

Continence

Comploj et al. reported 819% complete dryness in a 48-month follow-
up for the RPP group (77). Schmeller et al. have also reported that
the continence rates were higher in the RPP group compared to the
other methods (78). In the 704-patient series, Harris reported post-
operative continence rates in 1st, 3rd, 6th and 12th months as 529%,
71%, 85%, and 949%, respectively (75). Continuous suture anastomosis
is thought to play a role in the high rates of continence in RPP.

Erectile Function

Harris reported the rates of spontaneous erection and ability to have
a sexual intercourse at the end of the first year in patients who had
bilateral nerve-sparing RPP in the 907-patient series as 97% and 80
O, respectively. Harris also reported that, as opposed to the other
radical prostatectomy operations, after the postoperative month
12, the bilateral nerve-sparing was not superior to unilateral nerve-
sparing, but it may be advantageous before then. In Prasad et al's
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study, the need for additional procedures due to erectile dysfunction
in the RPP groups was found to be lower than the other minimally
invasive methods used to treat prostate cancer (80).

Complications

Considering the complications of RPP, Bishoff et al. reported that fecal
escape was greater in the RPP patients compared to those undergoing
other methods. However, in those RPPs, the posterior end of the
perineal incision approached the anal orifice by up to 2 cm (83). Fecal
incontinence, fecal urgency or gas-passing during Valsalva maneuver
was observed in the RPP group in Comploj et al's study (77). In
the704-patient RPP series of Harris, fecal incontinence was observed
in 1 patient, and 2% of the patients had a gas-passing issue related
to Valsalva (75). Again, in the RPP group, infection around the scar
and opening of the scar was also observed more frequently, compared
to the ARP and other minimally invasive methods (78). In Harris's
series the rates of narrowing of the distal urethra and anastomosis
post-RPP were reported to be 0.5% and 1%, respectively (75). The
most common complication in RPP is lower extremity neuropraxia
development due to the patient's position. Price et al. reported the
rate of lower extremity neuropraxia due to severe lithotomy position
as 219% (84).

Costs

RPP, especially compared to RAPP, can be much more advantageous
in terms of costs. Harris compared the cost of 3 methods (RPP, RRP,
and RARP) and reported the average costs of RPP, RRP, and RARP as
$11.600, $34.000, and $42.000 (75). Prasad et al., have also compared
RPP with other methods with respect to the post-operative period
hospital admission costs (post-operative issue and complication
related admissions) and found it to be cheaper by approximately
$1.500 (80). Especially in countries with low economic status,
localized prostate cancer treatment with RPP is a cheaper and more
suitable treatment option compared to RRP and RARP.

Conclusion

The number of prostate cancer diagnoses has increased especially
with increased used of PSA.

Surgical removal of the prostate is considered the most effective
treatment method for localized prostate cancer. Better understanding
of the prostate anatomy and both the functions and the relations
of neurovascular bundles with the prostate and developments in the
surgical techniques within this respect have positively impacted the
outcomes of radical prostatectomy regardless of the method used.

The minimally invasive treatment methods considered for prostate
cancer lead to research in surgical methods and use of laparoscopy
for this purpose. However, because the laparoscopic radical
prostatectomy learning curve is long and it is a technically difficult
surgical method, its use has remained relatively limited. Development
of robotic systems and use of these systems in operations is the
beginning of a new era in treatment. We believe that the advantages
brought along with robotic systems have hindered widespread use of
laparoscopic radical prostatectomy.

The purpose of RARP is to combine RRP's effectiveness and minimally
invasive surgery advantages oncologically and functionally, and
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to prevent the difficulties experienced with laparoscopic radical
prostatectomy. In addition, fast recovery, shorter hospital stay, less
blood loss and lower rates of transfusion, and quicker return to daily
functioning constitute some of the goals of the procedure. Starting
in 2012, data supporting RARP's success in attaining these goals have
increased. An indication of this is that many radical prostatectomies
use robotic aid now. The cost gap between the two methods is
expected to be eliminated with decreasing costs of the tools used and
the higher availability of the robotic systems.

On the other hand RPP is one of the oldest surgical methods for
prostate cancer treatment, the application of which has declined
especially in the past 30 years. However, new studies on this method
point out that RPP is not only one of the minimally invasive methods,
but that it is also a method comparable with other methods in terms
of oncological and functional results and a considerably advantageous
one in terms of cost. RPP is a method that should definitely be
considered in surgical treatment of early stage prostate cancer and
should be in the armamentarium of surgeons of uro-oncology. Still
there is need for further comparison of especially the three methods
(RPP, RRP, and RARP) in prostate cancer treatment with more patients
and longer follow-up periods.
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