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Abstract

Background Robotic laparoscopically assisted radical prostatectomy (RARP) is an option for the treatment of local-
ized prostate cancer. The objective of the present study was to evaluate the pentafecta outcomes (biochemical recur-
rence, continence, potency, surgical complications and surgical margins) in patients undergoing RARP during the
initial experience in a university hospital.

Methods This is a retrospective study of patients who had RARP for localized prostate adenocarcinoma at a university
hospital from August 2013 to October 2019 to evaluate pentafecta outcomes (biochemical recurrence, continence,
potency, surgical complications and surgical margins). Data were collected and stored via Microsoft Office Excel pro-
gram and analyzed using SPSS Software, version 20.0.

Results One hundred and sixty-three RARP were performed, the mean age is 64.16 + 6.54 years, PSA 6.20
(IQR=4.91-8.95) ng/dl, BMI 27.14 (IQR =24.22-29.26) kg/mz, D’Amico risk classification was 35 (22.3%) low risk, 81
(51.6%) intermediate risk and 41 (26.1%) high risk. One hundred and fifty-four patients entered the analysis of penta-
fecta with a rate of 38.3% reaching this outcome. Complications: Twenty-three (14.1%) patients had minor complica-
tions (Clavien I and Il) and eight patients had major complications (Clavien llla, lllb and IVa). Surgical margins were
negative in 69.9% of patients. The biochemical recurrence-free rate was 89.5%. The overall continence rate was 93.5%,
and the potency rate was 63.5%. Multivariate analysis showed that T2 patients are 2.7 times more likely to achieve
pentafecta outcome than patients >T3 (p < 0.05), while younger age and lower BMI data were found as a protective
factor with RR of 0.95 and 0.94, respectively.

Conclusions Preliminary pentafecta outcome of RARP in this university hospital is promising.
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1 Background

In Brazil, prostate cancer (PCa) is the second most
common cancer among men, determining 14,484
deaths in the year 2015 and estimates are 68,220 new
cases in 2018 [1].

Radical prostatectomy is one of the treatment options
and can be chosen according to some diagnostic crite-
ria such as PSA, clinical staging, baseline urinary func-
tion, comorbidities and patient age [2].

The primary objective of the surgical treatment of
localized and locally advanced PCa is oncological con-
trol with curative intent, maintaining continence and
sexual potency. These main outcomes were classically
reported as Trifecta, which indicate the achievement
of urinary continence and sexual potency, in addition
to the absence of biochemical recurrence [3, 4]. In
2011, a new concept called pentafecta was proposed.
In the pentafecta outcome, negative surgical margins
and absence of surgical complications were included,
besides the Trifecta outcomes [5, 6].

Among surgical techniques, robot-assisted radical
prostatectomy (RARP), introduced in the year 2000,
has already surpassed the number of open radical pros-
tatectomies performed in the USA and Europe [7]. In
Brazil, first reports were from the year 2008 and since
then the number of robotic platforms has been increas-
ing in the country [8].

As a consequence of the increase in the number of
robotic surgeries in Brazil, there is also a need for pub-
lications that depict the initial RARP outcomes in the
Brazilian population.

Therefore, the objective of this study was to evaluate
the pentafecta outcomes in patients submitted to RARP
during the initial experience in a university hospital.

2 Methods

This is a retrospective study of patients who had RARP
for localized prostate adenocarcinoma at a university
hospital from August 2013 to October 2019. Institu-
tional Review Board (IRB) Approval Under Number:
092097/2016. Informed consent was obtained from all
individual participants included in the study.

RARP was offered as a primary form of treatment for
patients diagnosed with clinically localized PCa. The
convenience sample consisted of 163 patients (n=163)
submitted to this treatment in this period. Surgeries
were performed on the Intuitive Surgical (Sunnyvale,
CA, USA) da Vinci SI com robotic system with two
consoles and the first 24 cases were guided by an expe-
rienced robotic surgeon.
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2.1 Surgical technique

RARP was performed through standard transperitoneal
approach with antegrade nerve bundle dissection. We
use a four-arm robotic approach for port placement,
with the third robotic arm positioned on the right and
one assistant port on the left flank, as described by
Chopra et al. [9]. After completion of RARP and PLND
prostatectomy, posterior reconstruction with a modi-
fied Rocco stitch and vesicourethral anastomosis were
performed according to Van Velthoven’s technique [10,
11]. A 18F Foley catheter was left usually for 7 days. At
the end of the surgery, a 15F Blake drain was placed in
the pelvis through the right robotic trocar.

2.2 Variables

The data were collected using a standardized protocol
that included age, BMI, previous surgeries, prostate
size assessed by transrectal echography at the time
of biopsy, Gleason score, PSA, clinical staging by the
American Joint Committee on Cancer TNM system
(2010), intraoperative bleeding, surgical time and data
related to the anatomopathological study of the surgical
specimen and lymph nodes, when resected.

The variables related to trifecta (erection, urinary
continence and biochemical recurrence) and pentafecta
(trifecta, postoperative complications and surgical mar-
gins) were evaluated as follows:

1. Patients were asked in the postoperative period if
they had erections that were firm enough for sexual
intercourse using or not phosphodiesterase-5 inhibi-
tors (iPDE5). This variable was evaluated in outpa-
tient consultations at 6 weeks, 3, 6 and 12 months
after treatment.

2. Urinary continence was defined as the use of no pads
or the use of one safety pad per day. This variable was
evaluated at outpatient clinics at 6 weeks, 3, 6 and
12 months after surgery.

3. Biochemical recurrence was assessed by PSA dosing
at outpatient clinics at 6 weeks, 3, 6 and 12 months.
The absence of biochemical recurrence was consid-
ered as PSA <0.2 ng/dl

4. Postoperative complications were defined as compli-
cations related to the procedure in the first 30 days
and graded according to the Clavien-Dindo Surgical
Complications Scale [12].

5. The evaluation of the surgical margins was made
through an anatomopathological study of the surgical
specimen.
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2.3 Statistical analysis and ethical aspects

Data were stored in a database in the Microsoft Office
Excel program with researchers’ exclusive access. Ini-
tial characteristics of all patients were presented as
median (interquartile range) or mean (standard devia-
tion) for continuous variables and frequencies and
percentage for categorical variables. To evaluate the
normality the Kolmogorov-Smirnov test was per-
formed. Student’s T test and ANOVA (continuous var-
iables) and Chi-square (categorical variables). Logistic
regression was used for univariate analysis to compare
the group that reached and did not reach pentafecta.
Statistical analysis was performed in SPSS Software,
version 20.0.

The study was approved by the Local and National
Ethics and Research Committee. The patients submit-
ted to the study signed a Free and Informed Consent
Term previously the evaluation of the data.

Table 1 Patients'demographics
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3 Results

During the study period, 163 patients underwent RARP
for clinically localized prostate adenocarcinoma. All
patients were included in the evaluation of the demo-
graphic profile of the study population.

The mean age is 64.16 +6.54 years. The median pros-
tate weight was 35.6 (IQR=27.0-45.8) grams. Preopera-
tive PSA presented a median of 6.20 (IQR=4.91-8.95)
ng/dl. For the tumor clinical staging analysis, 157 patients
were included. Six patients were excluded due to lack of
data in the medical records. According to the D’Amico
risk classification, 35 (22.3%) patients were classified as
low risk, 81 (51.6%) intermediate risk and 41 (26.1%) high
risk [13]. These and additional data are summarized in
Table 1.

The median bleeding was 50 (IQR =0-150) ml, and the
mean surgical time was 286.14+78.81 min. The median
length of hospital stay was 3 (IQR=2-4) days, and the
patients stayed with Foley catheter for a median period of
7 (IQR=7-10) days.

Age (years), mean£SD (n=163)
BMI (kg/m?), median (IQR) (n=153)
Prostate size (g), median (IQR) (n=155)

64.16+6.54
27.14 (24.22-29.26)
35.6 (27.00-45.80)

PSA (ng/dl), median (IQR) (n=158) 6.20 (4.91-8.95)
N (%)
Clinical T Stage (n=157)
cla 01 (0.6)
clc 65 (41.4)
cl2a 38(24.2)
cT2b 20(12.7)
cl2c 30(19.1)
cT3 03 (1.9)
Gleason score biopsy (n=159)
<6 49 (30.8)
7 90 (56.6)
>8 20(12.6)
D'Amico risk stratification (n=157)
Low risk 35(223)
Intermediate risk 81(51.6)
High risk 41 (26.1)
Pathologic stage (n=163)
pl2 118(72.3)
>pl3 45 (27.7)
Specimen Gleason Score (n=163)
<6 46 (28.2)
7 99 (60.7)
>8 18(11.0)

SD standard deviation, BMI body mass index, /QR interquartile range, PSA prostate specific antigen
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Table 2 Variable comprising the pentafecta

Variable Proportion of patients %

NSM 114/163 69.9
BCR-free rate 137/153 89.5
Potency 94/148 63.5
Continence 145/155 935
No complication 132/163 81.0
Pentafecta rate 59/154 383
Trifecta rate 82/147 55.8

NSM negative surgical margin, BCR biochemical recurrence

Of the 163 patients submitted to surgery, 111 (68.1%)
underwent lymphadenectomy with a median of resected
lymph nodes of 8 (IQR=5-13).

The Trifecta and Pentafecta outcomes are summarized
in Table 2.

3.1 Oncologic outcomes: surgical margins
and biochemical recurrence

Surgical margins were negative in 69.9% of the patients.
Regarding pathological staging, the surgical margin was
positive in 18.6% of the pT2, 60.0% of the > pT3 (p <0.05).
The biochemical recurrence free rate was 89.5% among
153 patients evaluated. Related to pathological staging,
biochemical recurrence occurred in 5.3% of pIT2 and
25.6% of >pT3, p<0.001.

3.2 Functional outcomes: urinary continence and potency
The overall rate of continence was 93.5% of 155 patients
evaluated. Among patients who achieved total conti-
nence, the median time to achieve total continence was
30 (10-60) days. Potency was assessed in 148 patients
and reached a rate of 63.5%. Regarding pathological stag-
ing, satisfactory erection occurred in 68.8% of pI2 and
48.7% of > pT3 (p<0.05).

3.3 Perioperative outcomes

According to the classification of surgical complications
of Clavien-Dindo, 81% of the patients did not present
any alteration of the normal course of the postopera-
tive recovery. Fifteen patients (9.2%) were classified as
Clavien-Dindo 1 and 8 patients (4.9%) as Clavien-Dindo
2. One patient (0.6%) was classified as Clavien-Dindo 3a
due to an infected lymphocele. Six (3.7%) patients were
classified as Clavien-Dindo 3b, that is, they required
intervention under general anesthesia. The reasons for
the intervention were compartment syndrome requiring
fasciotomy in the leg, hypovolemic shock in the postop-
erative period requiring exploratory laparotomy, and four
patients had evisceration in the portal requiring suture of
the abdominal wall. One patient (0.6%) was classified as
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Clavien-Dindo 4a for needing hemodialysis after rhabdo-
myolysis (Table 3).

3.4 Pentafecta and trifecta

The overall rate of pentafecta was 38.3% among the 154
patients included in this analysis. Postoperative erectile
dysfunction was the most common cause for not achiev-
ing pentafecta (56.8%) followed by positive surgical mar-
gins (50.5%).

Table 4 shows the comparison between patients who
achieved pentafecta with patients who did not achieve
this outcome. There was a statistically significant differ-
ence in the variables age, BMI and pathological staging.

Univariate logistic regression is summarized in Table 5.
There was statistical significance for the following vari-
ables: age, BMI and pathological staging.

Multivariate analysis of the three factors that showed
statistical significance in the univariate analysis (age, BMI
and pathological stage) demonstrated that T2 patients
had a 2.68 times greater chance of reaching Pentafecta
than patients>T3 (p<0.05). Age was a protective fac-
tor to reach pentafecta, each year the patient had a 4.6%
higher risk of reaching pentafecta (p<0.05). BMI also
presented as a protective factor to reach pentafecta, pre-
senting an RR of 0.942 (CI 0.887-1.00) and p =0.049.

The overall rate of patients who achieved trifecta was
55.8%, 82 of the 147 patients evaluated. Of the 65 patients
who did not reach trifecta, erectile dysfunction was pre-
sent in 54 (83.0%), urinary incontinence in 11 (16.9%) and
biochemical recurrence in 14 (21.5%). Fifty-two patients
did not reach trifecta by a single criterion.

We divided the patients between the first and last
quarters to assess the pentafecta rate at the beginning of
the learning curve and at the end. Fifteen of the first 40
(37.5%) and 19 of the last 40 (47.5%) achieved pentafecta
(p=0.567).

4 Discussion

RARP is a surgical technique for the treatment of pros-
tate cancer that is well-established in several centers of
reference. Because it is an innovative procedure, RARP
generates a high expectation in patients regarding their

Table 3 Clavien-Dindo classification

N (%)
No complications 132 (81.0)
Clavien-Dindo 1 15(9.2)
Clavien-Dindo 2 8(4.9)
Clavien-Dindo 3a 1(0.6)
Clavien-Dindo 3b 6(3.7)
Clavien-Dindo 4a 1(0.6)
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Table 4 Analysis of factors related to pentafecta
Variable Outcomes p value
Pentafecta achieved Pentafecta not achieved
Age+SD 62.324+6.79 65.26+6.35 0.007
BMI (IQR) 25.8(23.5-27.8) 274 (24.7-29.8) 0.010
PSA (IQR) 5.85 (5.00-7.97) 6.53 (4.74-9.87) 0.150
N (%) N (%)
DAmico risk stratification
Low risk 15 (25.9) 19(20.7) 0.116
Intermediate risk 33(56.9) 43 (46.7)
High risk 10(17.2) 30(32.6)
Pathologic stage
T2 52(88.1) 59 (62.1) 0.001
>T3 7(11.9) 36 (37.9)

Table 5 Univariable analysis: independent predictors of the
pentafecta

pvalue Relativerisk Cl(95%)
Age 0.004 0.961 0.934-0.988
Body mass index (BMI) 0.038 0.931 0.869-0.996
DAmico risk stratification
Low risk x High risk 0.090 1.765 0.915-3.403
High risk x Intermediate risk ~ 0.069 1.737 0.958-3.149
Pathologic stage (T2 x >T3)  0.003 2878 1.420-5.831

outcomes and, therefore, urologists should be careful
when reporting the risks and benefits of the procedure in
the preoperative period to avoid frustration [14].

RARP presents a lower learning curve when compared
to laparoscopic prostatectomy and may present satisfac-
tory outcomes even in hospitals that are initiating the
robotic surgery program [15, 16].

The trifecta rate was one of the ways to evaluate the
oncological and functional outcomes of radical pros-
tatectomies [4]. The present study presented a trifecta
rate of 55.8%. In the literature, this rate varies between
38 and 86% [4, 17, 18]. Another more comprehensive way
of reporting the surgical outcomes of radical prostatec-
tomy is pentafecta. In this study, the pentafecta rate was
38.3%. In 2011, Patel et al. published the evaluation of the
outcomes of a series of 1111 patients undergoing RARP,
and the pentafecta rate was 70.8% [5]. However, this high
rate was the result of a single surgeon with more than
4000 RARP and all patients analyzed had a preoperative
SHIM > 21. Other studies describe lower rates of penta-
fecta ranging from 45.6 to 60.4% [6, 19, 20]. The multivar-
iate analysis showed that patients with T2 pathological
staging were more likely to reach pentafecta (RR: 2.68)

than patients > T3. In the same analysis, the age and BMI
data were presented as a protective factor with RR of 0.95
and 0.94, respectively.

Of the 163 patients evaluated for the surgical mar-
gin, their involvement occurred in 30.1% of the cases.
A multi-institutional study compared the rate of surgi-
cal margins involved in 22,393 open, robotic and lapa-
roscopic radical prostatectomies. Minimally invasive
techniques demonstrated a lower rate of involvement of
surgical margins, 13.8% in RARP, 16.3% in laparoscopic
radical prostatectomies and 22.8% in open radical pros-
tatectomies. Same study demonstrated that this rate is
influenced by the number of robotic and laparoscopic
surgeries performed [21]. Other studies that evaluated
the surgical margins reported rates varying between 17.2
and 26.8%, and the studies that describe initial experi-
ences in robotic surgery described higher rates of posi-
tive surgical margins [6, 20, 22, 23].

Postoperative oncological follow-up is done by PSA
dosing and biochemical recurrence determines, in most
cases, the implementation of additional treatments. A
study that evaluated the 5-year biochemical recurrence
of 289 patients reported a global biochemical recurrence-
free rate of 84.9%, and pT2 patients achieved 94.4% bio-
chemical recurrence free rate and pT3 patients reached
47.1% [24]. The present study showed a biochemical
recurrence-free rate of 89.5% at a mean follow-up time of
43.9 months. Analyzing groups by pathological staging,
biochemical recurrence-free rate was 94.7% for pT2 and
74.4% for >pT3, p<0.001. Other studies found a simi-
lar biochemical recurrence-free rate ranging from 84 to
92.4% at 3-year follow-up [25-28].

At 5-year follow-up, biochemical recurrence occurs
in approximately 42—64% of the patients with PSM [29].
According to the study by Evren, et al. the compromise,
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the location of the compromised margin and the Glea-
son detected at the margin site were not able to predict
biochemical recurrence. However, the high preoperative
PSA value proved to be an independent prognostic factor
for biochemical recurrence [30]. The study by Alkhateeb,
et al. demonstrated that the compromised surgical mar-
gin is an independent predictor of biochemical progres-
sion in a patient with intermediate and high-risk prostate
cancer. Patients with low-risk disease, on the other hand,
had a favorable long-term outcome regardless of the sta-
tus of the margin [31]. In the present study, although the
compromise of the surgical margins was slightly above
that reported in the literature, this fact was not reflected
in the oncological result, the rate of biochemical recur-
rence being similar to that found in the literature in the
pT2 group and the > pT3 group.

Complications related to the surgical procedure
occurred in 19% of the patients. Of the 31 patients who
presented complications, 23 presented minor compli-
cations (Clavien I and II) and eight patients had major
complications (Clavien Illa, IIIb, IV). The complication
rates related to RARP vary in the literature between 6.6
and 16.6% (5, 6, 20, 32) and appear to be influenced by
the number of cases operated, stabilizing the number of
major complications after 100 cases [32]. In addition to
the experience of the surgeon, meticulous preoperative
evaluation, surgical planning with magnetic resonance
imaging and the execution of the procedure by a trained
and dedicated team for robotic procedures are also key
points for the prevention of complications [33].

In this study, postoperative potency rate was 63.5% in
12 months and was the factor that most influenced the
pentafecta rate, being present in 56.8% of patients who
did not reach pentafecta. In the literature, the preser-
vation of potency varies greatly among studies present-
ing rates between 39.1% and 90% in 12 months [5, 34].
The recovery of potency in the postoperative period is
influenced by several factors including preserving neu-
rovascular bundles, surgical technique and the quality
of the erection before the procedure, so it is important
the preoperative evaluation of the erection to perform
the appropriate counseling to the patient [35, 36]. The
present study included in the analysis all patients under-
going the procedure in order to have a greater repre-
sentativeness of the population and consequently a more
reliable rate of pentafecta. If only patients with preopera-
tive SHIM > 21 entered the analysis, the rate of sexual
potency would be 73.46% in 49 patients analyzed, and the
rate of pentafecta would be 42.8% in this restricted group
of patients.

The continence rate of the study in 12 months was
93.5%, which is compatible with data found in the litera-
ture ranging from 69 to 96% [5, 37]. The factors of age,

Page 6 of 8

BMI, lower urinary tract symptoms and prostate volume
were the most relevant preoperative predictors for post-
operative urinary incontinence [38]. The surgical tech-
nique used for vesicourethral anastomosis seems to also
influence urinary continence. Techniques with complex
reconstructions of anterior and posterior structures seem
to influence the rate of early continence [39, 40].

When we performed a sub-analysis to evaluate the
learning curve, we observed an increase in 10% of
patients who reached pentafecta comparing the last 40
cases to the first 40. This shows a tendency to improve
the results at the end of the series, although without sta-
tistical significance.

The fact that a validated questionnaire was not used
for the evaluation of erection and urinary continence can
be considered a limitation of this study. Despite this, the
evaluation of the number of pads and the question to the
patient if they have erections firm enough to perform
sexual activity are widely used methods, and it is possible
to have a real representativeness of the functional out-
comes. In addition, the inclusion of patients submitted to
RARP with partial preservation or without preservation
of the neurovascular bundles may have influenced the
pentafecta rate.

5 Conclusions

It is possible to achieve good overall results using pen-
tafecta as the ideal RARP outcome during the learning
curve. This study presented similar pentafecta rates to the
literature. Acquiring experience with a greater number
of cases is necessary to improve results and make them
compatible with centers with large volume of procedures.

Abbreviations

PCa Prostate cancer
PSA Prostate specific antigen
RARP Robotic laparoscopically assisted radical prostatectomy

PLND Pelvic lymph node dissection
BMI Body mass index

Acknowledgements
Not applicable.

Author contributions

Each author made substantial contributions to this paper. Study concept and
design are done by E.C, MB. and B.N. Acquisition of data was done by E.C,,
AP, PK, PB.and L.B. Analysis and interpretation of data were done by E.C, AP,
L.B., M.B. and B.N. Drafting of the manuscript was done by E.C. and A.P. Critical
revision of the manuscript for important intellectual content was done by
E.C, AP, LB, MB.and B.N. Statistical analysis was done by E.C. None of them
involved in administrative, technical or material support. Supervision was
done by BN. Other: None.

Funding
Not applicable.

Availability of data and materials
All data generated or analyzed during this study are included in this published
article.



Cachoeira et al. African Journal of Urology (2023) 29:7

Declarations

Ethics approval and consent to participate

All procedures performed in studies involving human participants were in
accordance with the ethical standards of the Institutional and/or National
Research Committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. HCPA Institutional Review
Board (IRB) approval under number: 092097/2016 in May 2016. Written
informed consent was obtained from all individual participants included in
the study.

Consent for publication

Each author have approved the submitted version (and any substantially
modified version that involves the author’s contribution to the study) and
have agreed both to be personally accountable for the author’s own contribu-
tions and to ensure that questions related to the accuracy or integrity of any
part of the work, even ones in which the author was not personally involved,
are appropriately investigated, resolved and the resolution documented in the
literature.

Competing interests
The authors declare that they have no competing interests.

Received: 20 June 2022 Accepted: 13 January 2023
Published online: 04 February 2023

References

1. INCA (2018) Instituto Nacional de Cancer José Alencar Gomes da Silva -
Estimativa 2018. Available at. http://www.inca.gov.br/estimativa/2018/
casos-taxas-brasil.asp

2. Keyes M, Crook J, Morton G, Vigneault E, Usmani N, Morris WJ (2013)
Treatment options for localized prostate cancer. Can Fam Physician
59:1269-1274

3. Salomon L, Saint F, Anastasiadis AG, Sebe P, Chopin D, Abbou C-C (2003)
Combined reporting of cancer control and functional results of radical
prostatectomy. Eur Urol 44:656-660

4. Eastham JA, Scardino PT, Kattan MW (2008) Predicting an optimal
outcome after radical prostatectomy: the trifecta nomogram. J Urol
179:2207-10. discussion 2210-2211

5. Patel VR, Sivaraman A, Coelho RF, Chauhan S, Palmer KJ, Orvieto MA et al
(2011) Pentafecta: a new concept for reporting outcomes of robot-
assisted laparoscopic radical prostatectomy. Eur Urol 59:702-707

6. OuY-C, Yang C-K, Kang H-M, Chang K-S, Wang J, Hung S-W et al (2015)
Pentafecta outcomes of 230 cases of robotic-assisted radical prostatec-
tomy with bilateral neurovascular bundle preservation. Anticancer Res
35:5007-5013

7. Gandaglia G, Sammon JD, Chang SL, Choueiri TK, Hu JC, Karakiewicz PI
et al (2014) Comparative effectiveness of robot-assisted and open radical
prostatectomy in the post dissemination era. JCO 32:1419-1426

8. Junior JRC, Andreoni C, Lemos GC, Filho LL da F, Di Pietro DL, Pinto W,
et al (2009) Robot-assisted radical prostatectomy in Brazil: preliminary
results. Einstein 7:488-493

9. Chopra S, Metcalfe C, de Castro Abreu AL, Azhar RA, Satkunasivam R,
Desai M et al (2015) Port placement and docking for robotic surgery: the
University of Southern California approach. J Endourol 29:868-872

10. Rocco F, Carmignani L, Acquati P, Gadda F, Dell'Orto P, Rocco B et al (2006)
Restoration of posterior aspect of rhabdosphincter shortens continence
time after radical retropubic prostatectomy. J Urol 175:2201-2206

11. Velthoven RFV, Ahlering TE, Peltier A, Skarecky DW, Clayman RV (2003)
Technique for laparoscopic running urethrovesical anastomosis:the single
knot method. Urology 61:699-702

12. Dindo D, Demartines N, Clavien P-A (2004) Classification of surgical com-
plications. Ann Surg 240:205-213

13. D'Amico AV, Whittington R, Malkowicz SB, Schultz D, Blank K, Broderick GA
et al (1998) Biochemical outcome after radical prostatectomy, external
beam radiation therapy, or interstitial radiation therapy for clinically local-
ized prostate cancer. JAMA 280:969-974

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

Page 7 of 8

Schroeck FR, Krupski TL, Sun L, Albala DM, Price MM, Polascik TJ et al
(2008) Satisfaction and regret after open retropubic or robot-assisted
laparoscopic radical prostatectomy. Eur Urol 54:785-793
Tobias-Machado M, Mitre Al, Rubinstein M, da Costa EF, Hidaka AK (2016)
Robotic-assisted radical prostatectomy learning curve for experienced
laparoscopic surgeons: does it really exist? Int Braz J Urol 42:83-89
Hakimi AA, Feder M, Ghavamian R (2007) Minimally invasive approaches
to prostate cancer: a review of the current literature. Urol J 4:130-137
Patel VR, Coelho RF, Chauhan S, Orvieto MA, Palmer KJ, Rocco B et al
(2010) Continence, potency and oncological outcomes after robotic-
assisted radical prostatectomy: early trifecta results of a high-volume
surgeon. BJU Int 106:696-702

Carlsson S, Jaderling F, Wallerstedt A, Nyberg T, Stranne J, Thorsteinsdottir
T et al (2016) Oncological and functional outcomes 1 year after radical
prostatectomy for very-low-risk prostate cancer: results from the prospec-
tive LAPPRO trial. BJU Int 118:205-212

Asimakopoulos AD, Miano R, Di Lorenzo N, Spera E, Vespasiani G, Mugnier
C (2013) Laparoscopic versus robot-assisted bilateral nerve-sparing radi-
cal prostatectomy: comparison of pentafecta rates for a single surgeon.
Surg Endosc 27:4297-4304

Gdrate J, Sénchez-Salas R, Valero R, Matheus R, Ledn A, Dévila H (2015)
Pentafecta outcomes after robot-assisted laparoscopic radical prostatec-
tomy: first 100 cases in Latinoamerican Hospital. Actas Urol Esp 39:20-25
Sooriakumaran P, Srivastava A, Shariat SF, Stricker PD, Ahlering T, Eden CG
etal (2014) A multinational, multi-institutional study comparing positive
surgical margin rates among 22,393 open, laparoscopic, and robot-
assisted radical prostatectomy patients. Eur Urol 66:450-456

Artibani W, Fracalanza S, Cavalleri S, lafrate M, Aragona M, Novara G et al
(2008) Learning curve and preliminary experience with da vinci-assisted
laparoscopic radical prostatectomy. UIN 80:237-244

Pfitzenmaier J, Pahernik S, Tremmel T, Haferkamp A, Buse S, Hohenfell-
ner M (2008) Positive surgical margins after radical prostatectomy: do
they have an impact on biochemical or clinical progression? BJU Int
102:1413-1418

Liss MA, Lusch A, Morales B, Beheshti N, Skarecky D, Narula N et al (2012)
Robot-assisted radical prostatectomy: 5-year oncological and biochemi-
cal outcomes. J Urol 188:2205-2211

Barocas DA, Salem S, Kordan Y, Herrell SD, Chang SS, Clark PE et al (2010)
Robotic assisted laparoscopic prostatectomy versus radical retropubic
prostatectomy for clinically localized prostate cancer: comparison of
short-term biochemical recurrence-free survival. J Urol 183:990-996
Alemozaffar M, Sanda M, Yecies D, Mucci LA, Stampfer MJ, Kenfield SA
(2015) Benchmarks for operative outcomes of robotic and open radical
prostatectomy: results from the health professionals follow-up study. Eur
Urol 67:432-438

Fujimura T, Fukuhara H, Taguchi S, Yamada Y, Sugihara T, Nakagawa T,

et al (2017) Robot-assisted radical prostatectomy significantly reduced
biochemical recurrence compared to retro pubic radical prostatectomy.
BMC Cancer, 17

Krambeck AE, DiMarco DS, Rangel LJ, Bergstralh EJ, Myers RP, Blute ML
et al (2009) Radical prostatectomy for prostatic adenocarcinoma: a
matched comparison of open retropubic and robot-assisted techniques.
BJU Int 103:448-453

Epstein JI, Pizov G, Walsh PC (1993) Correlation of pathologic find-

ings with progression after radical retropubic prostatectomy. Cancer
71:3582-3593

Evren |, Haciislamoglu A, Eksi M et al (2019) The impact of single positive
surgical margin features on biochemical recurrence after robotic radical
prostatectomy. Int Braz J Urol 45(1):45-53

Alkhateeb S, Alibhai S, Fleshner N, Finelli A, Jewett M, Zlotta A et al (2010)
Impact of positive surgical margins after radical prostatectomy differs by
disease risk group. J Urol 183:145-150

Maddox M, Lasser M, Renzulli J, Haleblian G, Pareek G (2012) An Updated
report on complications following robotic prostatectomy: results of an
unbiased prospective database. J Endourol 27:554-559

Ou Y-C, Yang C-K, Chang K-S, Wang J, Hung S-W, Tung M-C et al (2016)
Prevention and management of complications during robotic-assisted
laparoscopic radical prostatectomy following comprehensive planning: a
large series involving a single surgeon. Anticancer Res 36:1991-1998
Ploussard G, Xylinas E, Salomon L, Vordos D, Hoznek A, Abbou C-C et al
(2010) Robot-assisted extraperitoneal laparoscopic radical prostatectomy:


http://www.inca.gov.br/estimativa/2018/casos-taxas-brasil.asp
http://www.inca.gov.br/estimativa/2018/casos-taxas-brasil.asp

Cachoeira et al. African Journal of Urology (2023) 29:7 Page 8 of 8

experience in a high-volume laparoscopy reference centre. BJU Int
105:1155-1160

35. Alenizi AM, Zorn KC, Bienz M, Rajih E, Hueber PA, Al-Hathal N et al (2016)
Erectile function recovery after robotic-assisted radical prostatectomy
(RARP): long term exhaustive analysis across all preoperative potency
categories. Can J Urol 23:8451-8456

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

37. Shikanov S, DesaiV, Razmaria A, Zagaja GP, Shalhav AL (2010) Robotic
radical prostatectomy for elderly patients: probability of achieving conti-
nence and potency 1 year after surgery. J Urol 183:1803-1807

38. FicarraV, Novara G, Rosen RC, Artibani W, Carroll PR, Costello A et al
(2012) Systematic review and meta-analysis of studies reporting urinary
continence recovery after robot-assisted radical prostatectomy. Eur Urol
62:405-417

39. StudentV, Vidlar A, Grepl M, Hartmann |, Buresova E, Student V (2017)
Advanced reconstruction of vesicourethral support (ARVUS) during
robot-assisted radical prostatectomy: one-year functional outcomes in a
two-group randomised controlled trial. Eur Urol 71:822-830

40. Porpiglia F, Bertolo R, Manfredi M, De Luca S, Checcucci E, Morra | et al
(2016) Total anatomical reconstruction during robot-assisted radical
prostatectomy: implications on early recovery of urinary continence. Eur
Urol 69:485-495

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com




	Pentafecta outcomes of robotic laparoscopically assisted radical prostatectomy during the initial experience in a university hospital
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	1 Background
	2 Methods
	2.1 Surgical technique
	2.2 Variables
	2.3 Statistical analysis and ethical aspects

	3 Results
	3.1 Oncologic outcomes: surgical margins and biochemical recurrence
	3.2 Functional outcomes: urinary continence and potency
	3.3 Perioperative outcomes
	3.4 Pentafecta and trifecta

	4 Discussion
	5 Conclusions
	Acknowledgements
	References


