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Abstract
Aim: The aim of this study is to present the surgical, oncologic and functional results of the first 34 robotic radical prostatectomy 
(RARP) procedures performed in our clinic.
Material and Methods: Data of 34 patients who underwent RARP between July 2017 and October 2019 were evaluated.
Results: The mean patient age was 58.73±4.94 years, and the mean preoperative serum prostate-specific antigen level was 8.9±2.07 
ng/mL. Bilateral neurovascular bundle (NVB) sparing, unilateral NVB-sparing, and non-NVB-sparing surgery were performed in 
7.5, and 22 cases, respectively. The mean prostate weight was 58.73±26.03g. Anterior reconstruction suture was performed in 22 
(64.7%) cases. Mean console time, intraoperative blood loss, duration of hospital stay, and urethral catheter removal time were 
195.2±14.03min, 120.3±21.2cc, 7.34±1.62 days, and 7.26±1.26 days, respectively. Biochemi¬cal recurrence was observed in two 
patients, one of whom received maximal androgen blockage (MAB), and the other one received pelvic radiotherapy+MAB. All the 
patients with at least one-year follow-up were fully continent (0 pads/day). Of the 16 (47%) patients with no preoperative erectile 
dysfunction (ED) and with at least three-month follow-up, 9 (62.5%) had no ED, with or without any additional medica¬tion including 
phosphodiesterase-5 (PDE5) inhibitors. 
Conclusion: RARP is a safe minimally invasive procedure with acceptable morbidity, excellent operative, pathological and oncological 
outcomes, and satisfactory functional results.
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INTRODUCTION
Prostate cancer (PCa) is the most common cancer among 
men in the United States (USA) after the non-cutaneous 
tumors and is the second most common cancer type 
in Turkey (1,2). The increasing use of prostate-specific 
antigen (PSA) has led to an increase in the incidence 
of localized prostate cancer (LPCa) (3). In parallel with 
the increasing incidence of LPCa, an increase has 
been observed in the number of radical prostatectomy 
applications performed as the treatment protocol (4). 
Radical prostatectomy (RP) is the gold standard for 
LPCa cases with an average life expectancy of more 
than 10 years (5,6). This method can be applied as 
open, laparoscopic or robot-assisted depending on the 
technical equipment and experience of the clinics. Robot-
assisted  laparoscopic  prostatectomy  (RALP)  is  a  good  

alternative  since  it  is  less invasive  than  open  surgery  
and  provides  similar  oncologic  outcomes  (7). At the  
present time, most of the surgical procedures for LPCa in 
the USA are performed using the RALP method (8). When 
RALP outcomes are evaluated, it has been found to have 
advantages such as less catheterization and hospital 
stay, and less intraoperative bleeding compared to open 
RP (ORP) and it has been further observed to provide 
oncological and functional results similar to ORP (9).

The aim of this study was to present the oncological and 
functional results of transperitoneal RALP procedures 
performed in our clinic in the light of literature.

MATERIAL and METHODS
Approval was obtained from the Ethics Committee of 
Atatürk University Faculty of Medicine with the number 
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B.30.2.ATA.0.01.00/546 before the study. Patients who 
underwent robot-assisted radical prostatectomy (RARP) 
for LPCa between July 2017 and October 2019 were 
reviewed retrospectively. Patients 40-75 years old who had 
a diagnosis of LPCA in our clinic and had undergone RARP 
and did not interfere with follow-up and had not previously 
received hormone and / or radiotherapy were included in 
the study. Patients with advanced prostate cancer, who 
needed lymph node excision and did not come to follow-
up were excluded from the study. The diagnosis of PCa 
was made through the transrectal ultrasound-guided 12 
quadrants Tru-cut biopsy for patients with an elevated 
PSA level and those with suspicious signs on digital rectal 
examination.  The robot-assisted surgical procedure was 
performed through the anterior transperitoneal approach 
using the Four-Arm da Vinci Xi robotic system.
Age, body mass index (BMI), preoperative total PSA value, 
Gleason score, clinical and surgical staging, duration of 
surgery, estimated intraoperative blood loss, duration 
of the transurethral catheterization and drainage, and 
length of hospital stay data of all patients were recorded. 
Modified Clavien classification system was used for the 
classification of complications (10).
D’Amico Risk Classification was used to estimate the risk 
before the operation (11). Partin Nomogram was used 
to determine the necessity of lymph node dissection for 
patients who were in the high-risk group according to the 
D’Amico classification. All patients were first called for 
follow-up control in the first month and they were followed 
every three months during the following period. Patients 
were evaluated for continence status, erectile function 
and PSA levels during these follow-up periods. During the 
follow-ups, biochemical recurrence was accepted as two 
consecutive PSA values higher than 0.2 ng/mL (12).
Urethral catheters were removed since cystography taken 
in the first postoperative week showed no leakage. Urethral 
catheters were removed when no leakage was observed 
in cystography taken at the first, 21st day or first month 
postoperatively in patients with leakage. Postoperative 
continence status was determined according to the 
number of pads used daily by the patient.
International Index of Erectile Function 5 (IIEF-5) 
questionnaire was used to evaluate the erectile capacity 
of patients in the preoperative period. Scores of 22 and 
above were accepted as normal. The questionnaire was 
repeated in the sixth and 12th postoperative months. All 
patients were started on phosphodiesterase type 5 (PDE5) 
inhibitor postoperatively.

Statistical Method
Data analysis was performed with the IBM Statistical 
Package for the Social Science (IBM SPSS Statistics 
Corp.; Armonk, NY, USA) version 20 for Windows software. 
Categorical variables were expressed as number and 
percentage, and numerical vari¬ables as mean plus 
standard deviation.

RESULTS
The preoperative data of 34 patients are presented in 
Table 1. The mean age of the patients included in the

Table 1. Preoperative patient characteristics 

All patients (n=34)
Age (years)                                                          58.73±4.94
BMI (kg/m2)                                                        25.31±2.16
Serum PSA (ng/mL)                                             8.9±2.07
Prostate volume (cc)                                           58.73±26.03
Biopsy Gleason score, n (%)
3+3 23 (88.2%)
3+4 7 (7.5%)
4+3 4 (4.3%)
Preoperative IIEF score
No ED (22–25): n (%)                                             16 (47.05%)
Mild ED (17–21): n (%)                                           8 (23.5%)
Mild-to-moderate ED (12–16): n (%)                       5 (14.7%)
Moderate ED (8–11): n (%)                                      3 (8.8%)
Severe ED (5–7): n (%)                                             2 (8.7%)
Mean follow-up time (month)                                 15.4±3.02

PSA: prostate-specific antigen; BMI: body mass index; ED: erectile 
dysfunction; IIEF: International Index of Erectile

Table 2. Perioperative and postoperative patient characteristics

All patients (n=34)
Mean operative (console) time (min)                 195.2±14.03
Mean blood loss (cc)                                           120.3±21.2
NVD-protective technique, n (%)
Not applied                                                             22 (64.7)
Unilateral                                                                  5 (14.7)
Bilateral 7 (20.5)
Bladder neck reconstruction, n (%) 8 (23.5)
Anterior reconstruction suture, n (%)                    22 (64.7)
Mean length of hospital stay (days)                       7.34±1.62
Mean time to removal of urinary catheter (days)  7.26±1.26
Pathological Gleason scores, n (%)
3+3 27 (79.4)
3+4 4 (11.7)
4+3 3 (8.8)
Positive surgical margin, n (%)
Total 4 (8.8%)
Pathological T stage, n (%)
pT2a 25 (73.5%)
pT2b 5 (14.7%)
pT2c                                                                        4 (11.7%)
Biochemical recurrence, n (%)                               2 (5.8%)
Adjuvant ADT, n (%)                                               1 (2.9%)
Adjuvant ADT + radiotherapy, n (%)                       1 (2.9%)

NVB: neurovascular bundle; ADT: androgen deprivation therapy
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study was 58.73±4.94(52–70) years and BMI was 25.31 
±2.16(21–29) kg/m². The mean operation time was 
195.2±14.03(180–230) min and the mean estimated 
blood loss was calculated as 120.3±21.2(80-150) ccs. 
The mean follow-up period was 15.4±3.02 months.

Table 2 shows the perioperative and postoperative data 
of the patients. The mean length of hospital stay was 
7.34±1.62 (4-9) days and urethral catheter removal time 
was 7.26±1.26 (5-11) days. Surgical margin positivity 
was detected in four patients (8.8%) and additional 
treatment adjuvant, Diprivan, radiotherapy) was applied 
for two (5.8%) of them due to the detection of biochemical 
recurrence.

Table 3. Postoperative functional outcomes

All patients (n=34)

Urinary continence, n (%)     34 (100.0)

Early continence (from catheter removal), n (%)    12 (35.2%)

First month n (%) 24 (70.5)

Third month, n (%) 26 (76.4%)

Sixth month, n (%) 29 (85.2%)

12th month, n (%) 33  (97%)

Potency (IIEF≥22), n (%) 
(Preoperative potency includes normal patients) 16 (100%)

6 months, n (%) 6 (37.5%)

12 months, n (%) 9 (62.5%)

IIEF: International Index of Erectile

Table 4. Perioperative and postoperative complications

All patients (n=34)
Perioperative complications (0-30 days)   
(Clavien–Dindo classification), n (%)                   6 (17.6)

Grade 1                                                                           3 (8.8)

Grade 2                                                                           0 (0.0)

Grade 3a                                                                           0 (0.0)

Grade 3b                                                                           3 (8.8)

Grade 4                                                                           0 (0.0)

Grade 5                                                                          0 (0.0)

Postoperative complications (30–90 days), n (%)           0 (0.0)

Nerve-sparing surgery was performed in 12 (35.3%) 
patients. The erectile function and urinary continence 
status of the patients are shown in Table 3. Continence was 
achieved in almost all patients in the 12th postoperative 
month (97%). However, nine (62.5%) of 16 patients with 
normal erection capacity (IIEF-5>22) returned to the 
preoperative state after 12 months. 

Complications in the early postoperative period are given 
in Table 4. Complications developed in six patients (17.6%). 

Transfusion was not required for any of the patients. None 
of the patients had long-term complications.

DISCUSSION
Minimally invasive techniques are good alternatives 
to open surgery since the incisional morbidity and 
intraoperative bleeding rates are low, there is less 
transfusion requirement, and recovery time is shorter (12). 
Studies comparing RARP with ORP also support the use of 
RARP (13).

The estimated intraoperative blood loss is less in the 
RARP procedure which is a minimally invasive procedure 
compared to ORP. Factors that are effective in this regard 
have been identified as increased intra-abdominal 
pressure, 3-dimensional enlarged visual field, and 
effective use of robotic instruments to prevent bleeding 
(14). In their first 30-patient RAP series, Menon et al. (15) 
calculated the mean blood loss as 329 ccs whereas it was 
found to be 225 ccs in the 200-case series by Hashimoto 
et al. (16). In the present study, mean blood loss was 
found to be 120 ccs and transfusion was not required in 
any of the patients. Estimated blood loss was found to be 
compatible with the literature.

In a study comparing the RP techniques in terms of the 
operation time, duration was found to be longer in RALP 
than in ORP, but shorter than in the laparoscopic approach 
(17). In a multicenter study of 1,499 cases conducted by 
Taşcı et al. (18) in Turkey, the mean operation time has 
been reported to be 181.9 minutes. In the present study, 
the mean operation time was 195.2 min, which was 
compatible with the literature.

Erectile function and urinary continence are important 
parameters evaluated during the follow-up period after 
RARP. Fraota et al. (19) reported a continence rate of 95% 
in a meta-analysis involving 416 patients. In their 300-
case series, Zorn et al. (20) reported the continence rates 
as 23%, 68%, and 90% in the first, sixth and 12th months, 
respectively. In the present study, continence rates were 
found to be 35.2% in the first month and 85.2% in the sixth 
month. These rates are comparable with the literature.

Preservation of erectile functions after RP is known to 
be associated with the protection of the neurovascular 
bundle (NVB) (21). Zorn et al. (20) and Tewari et al. (22) 
%97 reported the potency rates after RARP as 80% and 
97%, respectively. In a study comparing retropubic RP and 
RARP, erectile functions were found to recover earlier after 
RARP (23). In our study, 37.5% and 62.5% of patients with 
the IIEF-5 score of greater than 22 had sufficient erectile 
capacity for sexual intercourse in the third and sixth 
months, respectively.

The main purpose of all treatment modalities for PCa is to 
provide cancer-free survival. The data that will show the 
true success of the RARP method are long-term oncologic 
outcomes (3). Biochemical recurrence-free survival is the 
final outcome that shows the effectiveness of the method. 
Positive surgical margin (PSM) is predictive of PSA 
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recurrence. In the study by Menon et al. (24), PSM positivity 
was reported to be 9% whereas it was reported to be 14.9% 
in the series published by Taşcı et al. (18). In the present 
study, the PSM rate was found to be 8.8%. Two (5.8%) 
of the patients with PSM were included in the additional 
treatment program due to biochemical recurrence. Late 
biochemical recurrence was observed in both patients 
(13.5 months). Ga-68 PSMA / PET was requested from 
the patients. Maximum androgen blockage (mab) was 
started in 1 patient with distant organ metastasis, mab 
and radiotherapy was started in the patient with distant 
metastasis and local recurrence.

In our study, ileus (Clavien-Dindo 1) recovered with 
medical treatment postoperatively in 3 patients and 
bleeding at the port entrance was observed in 3 patients 
(Clavien-Dindo 3b). The bleeding site was treated under 
anesthesia.

In our study, the length of hospital stay was longer than in 
the literature (14,18). We believe that the most important 
factor in this is the longer follow-up of the learning curve, 
especially at the beginning of cases against possible 
complications.

This study has some limitations. First of all, it was planned 
as a retrospective study and performed on a small and 
selected study group.

CONCLUSION
Robot-assisted laparoscopic prostatectomy is a safe and 
effective minimally invasive approach as it has acceptable 
morbidity rates and provides excellent oncological and 
pathological results, as well as satisfactory functional 
results. Better oncological and functional results will be 
achieved with the increasing surgical experience.
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