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® The introduction of robotic-assisted surgery into clinical practice has opened up new possibilities for the surgical treat-
ment of urological patients. Robot-assisted radical prostatectomy (RARP) is one of the most commonly performed robot-
assisted surgery. The review is devoted to the main surgical approaches for RARP. An analysis of publications on this
topic was carried out using the search engines of the scientific databases PubMed, Medscape, Google Scholar, eLibrary
when writing the article The article presents an overview of the advantages and disadvantages of the existing four access
options for RARP: anterior, perineal, lateral and posterior, as well as oncological and functional outcomes of operations.
It has been shown that a surgeon with different approaches can choose the most suitable one for a given clinical situation,
focusing on the stage of the disease, the patient’s age, anatomical features of the prostate gland, the state of the patient’s
erectile function, and the history of operations on the abdominal cavity and pelvic organs.
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® Buenpenve B KIMHMYECKYIO IPAKTUKY PO6OT-aCCUCTUPOBAHHON XMPYPTUM OTKPBITO HOBbIE BO3MOYKHOCTH OTiepa-
TMBHOTO JIEYeHNsI YPOIOTMIeCKuX 60bHBIX. PO60T-accucTupoBanHas pajyukanbHas npocrarakromust (PAPII) — opna
u3 HarbosIee 9acTO BBIIIOTHIEMBIX POOOT-aCCHCTUPOBAHHBIX omepannit. CTaThst HOCBAIEHA OCHOBHBIM OIEPATHBHBIM
IOCTYIIaM, UCIOb3yeMbIM npu BoinonHennu PAPIL. TIpoBeneH aHanus myOIMKaIuil 10 JAHHON TeMAaTUKe C MCIIOTIb-
30BaHMEM IOMCKOBBIX CCTeM HaydyHbIX 6a3 PubMed, Medscape, Google Scholar, eLibrary. IIpencraBneH 0630p mpe-
MMYIIECTB 1 HEJOCTATKOB CYIIECTBYIOLIMX YeThIpeX BapuMaHTOB moctyna mpy PAPII: mepenHero, mpoMeXXHOCTHOTO,
JIlaTepajIbHOTO U 3a/{HETO, a TAK)Ke OHKOIOTMYECKVX 1 (DYHKIMOHA/IbHBIX MCXOH0B omepanuii. [TokasaHo, 4TO Xupypr,
B/IQ/ICIOLNIT PA3HBIMM JOCTYIIAMI, MOXeET BbIOpaTh HambosIee MOAXOAAIINIT U3 HYX [Isl JAHHON KJIMHUYECKOI CUTYa-
L1, OPUEHTHUPYSCh Ha CTAAMIO 3a00/IeBaHsI, BO3PACT MAI[EHTA, AHATOMIIECKIe OCOOEHHOCTI HMPEACTATe/IbHOI XKe-
JIe3bl, COCTOSIHIE 3PEKTIIbHOI (PYHKIMY MAlVIeHTa, Ha/M4Me B aHaMHe3e OIepalnii Ha OpraHaX OpIOIIHOI ITONIOCTI
U MJIOTo Tas3a.
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INTRODUCTION

Nowadays, in the surgical treatment of patients
with prostate cancer, functional results, such as
the frequency of restoring continence and erec-
tion, are now of significant importance. As a tool
for achieving high functional results, robot-assisted
radical prostatectomy (RARP) has established itself.
The design aspects of the da Vinci robot allow the
surgeon to freely perform complex manipulations in
the limited space of the small pelvis and to use vari-
ous approaches to the prostate gland.

This purpose of this study was to analyze the
main approaches used in RARP, their advantages
and disadvantages, as well as their oncological and
functional effects. When writing the article, a re-
view of scientific literature on the databases, such as
PubMed, Medscape, Google Scholar, and eLibrary,
was conducted. Further, the results of Russian and
international studies of the last 5 years were ana-
lyzed.

During RARP, the primary approaches are ante-
rior, perineal, lateral, and posterior (Retzius-sparing
RARP).

Anterior approach

In RARP, anterior approach is the most popu-
lar in the world. In this approach, the first stage is
the opening of the parietal peritoneum between the
median umbilical ligaments above the urinary blad-
der, and the prevesical (Retzius) space is dissected.
The standard technique involves the stages of se-
quential opening of the pelvic fascia and transec-
tion of the puboprostatic ligaments, ligation of the
dorsal vascular complex, dissection of the bladder
neck, mobilization of the seminal vesicles and vas
deferens, and subsequent antegrade mobilization
of the prostatic gland along the posterior surface.
Next, the apex of the prostate gland is cut off from
the arbitrary urethral sphincter. At the last stage,
a vesicourethral anastomosis is applied.

With the standard technique, a pronounced dam-
age to the integrity of the periprostatic anatomical
structures can adversely affect the functional re-

sults of treatment [1]. In order to improve them,

a technique has become widespread in recent years,
in which the pelvic fascia and puboprostatic liga-
ments are not dissected after dissection of the pre-
vesical space, and the dorsal vascular complex is
not ligated. Instead, the bladder neck is dissected
immediately and the posterior surface of the pros-
tate is reached. In the next stage, the pelvic fascia is
not opened but rather exfoliated from the anterolat-
eral surfaces of the prostate, and the puboprostatic
ligaments are not transected. The dorsal vascular
complex is separated bluntly and sharply from the
anterior surface of the prostate, and ligation is not
always necessary. After performing the vesicoure-
thral anastomosis, the integrity of the pelvic fascia
is restored [2, 3].

The anterior RARP approach shows superior-
ity over open retropubic radical prostatectomy in
restoring continence and erectile function [4-6].
Compared with open and laparoscopic surgery, it is
associated with lower blood loss volume and lower
incidence of perioperative complications with com-
parable oncological outcomes [7-9].

Training a surgeon to perform RARP with an an-
terior approach takes less time than training to per-
form laparoscopic techniques, while previous lapa-
roscopic experience does not provide surgeons with
major advantages in mastering robotic-assisted tech-
nologies [10]. In selecting a technique for perform-
ing radical prostatectomy, the anterior approach can
be recommended in cases where the use of another
approach option increases the risk of unfavorable
oncological outcomes [11].

The anterior approach is the most commonly
used and considerably surpasses the rest of the ap-
proaches in the frequency of use in the world. This
approach has been transferred into robotic surgery
from laparoscopy, where it, in turn, appeared from
conventional open surgery. In several scientific
publications, the aspects of approach and its stages
have been described and presented at numerous
congresses, and in mastering the RARP technique,
it is the most simple and understandable for most

surgeons.
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Perineal approach

With the advent of robotic surgeries in oncourol-
ogy, the perineal approach to the prostate has also
been developed [12]. With this approach, in the first
stage, the perineal skin is dissected along the semi-
circle formed by the ischial tuberosity and the base
of the scrotum, adipose tissue is dissected, and then
dissection of the pubococcygeal muscle and stratifi-
cation of m. levator ani are performed. Then, a spe-
cial single-port multichannel trocar is installed into
the wound, allowing multiple robot instruments to
be used simultaneously [13, 14].

Isolation of the prostate is started from the apex
and posterolateral surfaces. With a perineal ap-
proach, the neurovascular bundles can be preserved,
or a wider dissection of the posterior surface of the
prostate can be performed. The next stage consists
of the urethral sphincter being dissected from the
apex of the prostate gland. Further, the prostate
gland is isolated along the anterior and lateral sur-
faces, the bladder neck is dissected, the gland is dis-
sected away, and the preparation is removed from
the operating field. Thereafter, if necessary, a pelvic
lymphadenectomy is performed. The surgery ends
with the formation of a vesicourethral anastomo-
sis. This method enables surgeries to be performed
without insufflation; therefore, it can be performed
in patients with severe concomitant cardiovascular
pathology [15].

V. Tugku et al. [16] determined that in the peri-
neal RARP group, the indices of immediate conti-
nence were significantly lower than in the anterior
approach and amounted to 40%, but 3 months af-
ter surgery, 94% of patients were able to completely
retain urine. Another study also found that, after
6 months, the continence indicators performed by
perineal approach after RARP were superior to those
with anterior approach (9% vs 72%) [17, 18].

Perineal RARP can be used safely and efficient-
ly in patients with a body mass index greater than
40 kg/m?, after interventions on the abdominal ca-
vity and pelvic organs, including after transurethral
resection of the prostate. There is no risk of trauma
to the abdominal organs, and the approach to the

gland does not require mobilization of other organs.
An experienced specialist can reduce the duration
of the surgery and the level of blood loss using it.
The approach can also be used in situations when
the transabdominal approach is complicated by the
presence of inguinal hernia meshes, intestinal adhe-
sions, a narrow pelvis, and atypical anatomy of the
pelvic vessels [19].

R. Gillitzer et al. [20] revealed that in case of
perineal approach RARP, the probability of vesico-
urethral anastomosis strictures is significantly lower
than with the anterior approach (3.8% versus 5.5%).

For large prostate gland volumes (130 ml or
more), the perineal approach is considered safe and
effective [21]. It could also be proven that such an
approach is preferable if there is a history of kidney
transplantation, since its use avoids damage to the
vesicourethral anastomosis [22].

V. Tugku et al. [18] established that the indica-
tors of erectile function are significantly higher in
patients after RARP by perineal approach than in the
group of open radical prostatectomy, after 3, 6, and
9 months. M.G. Yenice et al. [23] noted that the peri-
neal approach is safe and effective in patients with a
previously installed penile prosthesis.

The disadvantages of perineal approach include
a low rate of early recovery of continence [17, 18].
Due to the fact that the surgical field in the perineal
approach is very small, intervention using the da
Vinci Si robot (the most common model in Russia)
can only be performed with two of the three work-
ing instruments to avoid instrument collisions,
which restricts the capabilities of the robot. Due to
the small operating field, the assistant may also ex-
perience difficulties during work. With the imple-
mentation of the wide application of the single-port
surgical system da Vinci SP, perineal approach may

become more widespread.

Lateral approach

Prof. R. Gaston (France) introduced the approach
into the practice in 2007. As with the anterior ap-
proach, in lateral RARP, the first stage consists of

the dissection of the parietal peritoneum at the apex
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of the bladder but only to the right of the median
umbilical ligament. The incision is then extended
down to the level of the right vas deferens through
the right medial ligament. After this, the approach
to the right surface of the bladder neck is formed in
the prevesical tissue by a blunt and sharp method.
Further, the anterior and left surface of the blad-
der remains unmobilized. Dissection of the bladder
neck is also performed on the right and continues
to the left after opening the bladder lumen. In their
essence, the subsequent stages of surgery repeat
the modern technique of the RARP anterior ap-
proach [24].

With a lateral approach during RARP, the struc-
tures of the Retzius space can be partly preserved,
and the supporting ligamentous apparatus of the
urinary bladder and the prevesical tissue are bet-
ter preserved. This approach will be convenient in
the presence of an enlarged middle lobe of the pros-
tate [25].

RARP demonstrates good oncological and func-
tional results using the lateral approach; however, it
is inconvenient to perform a wide dissection of the
prostate from this approach, so in a locally advanced
tumor process, the method can be limitedly applied.
The approach can be chosen when treating patients
with localized stage T1 to T2a prostate cancer and
good baseline erectile function [25]. Due to the un-
usual topographic anatomy, mastering the lateral ap-
proach requires a separate learning curve, even for

the trained surgeon.

Posterior approach

In 2010, A. Galfano et al. presented a new tech-
nique for performing RARP through the Doug-
las space for the first time, namely, the posterior
(Retzius-sparing) RARP [26]. Preservation of the
Retzius space anatomy (puboprostatic ligaments,
pelvic fascia, adipose tissue located anterior to the
prostate and bladder) stabilizes the external urethral
sphincter and bladder [11, 27]. During surgery, the
posterior approach is used with sequential open-
ing the parietal peritoneum in the projection of the

bladder neck, isolation of the vas deferens and semi-

nal vesicles, isolation of the posterior surface of the
prostate and neurovascular bundles, dissection of
the bladder neck, dissection of the dorsal vascular
complex, application of vesicourethral anastomosis,
and suturing of the parietal peritoneum [28, 29].
With the RARP posterior approach, the indicators
of continence significantly exceed those with the an-
terior approach during the first month after surgery.
With Retzius-sparing RARP, it is technically easier
to preserve the neurovascular bundles compared to
the anterior approach [11].

K. Rashid et al. [30] emphasized the additional
advantages of the posterior approach. In the event
that the patient needs an artificial urethral sphinc-
ter implantation or a three-component penile pros-
thesis in the future, the preservation of the Retzius
space can significantly facilitate the approach. More-
over, in patients with kidney transplantation, this
approach is also preferable because, in this case, the
anterior approach threatens to disrupt the integrity
of the vesicourethral anastomosis.

The results of the study by J. Lee et al. showed
the advantage of Retzius-sparing RARP over open
radical prostatectomy in terms of early recovery of
urinary continence within the first 6 months after
surgery, enhancing the quality of life of men [31, 32].

Based on the results of the meta-analysis, N.I. Di-
rie et al. [33] revealed that continence for 1 month
was achieved in 61% of patients with RARP per-
formed by the posterior approach, while only 43%
was achieved with the anterior approach. However,
the discrepancy in positive surgical margin values
was not statistically significant.

In a randomized prospective study, A.D. Asima-
kopoulos et al. [34] compared the results of conti-
nence in the posterior and anterior approach groups
in RARP. Thus, immediate continence was achieved
in 51.3 and 30% cases, and continence was noted in
98% and 96% of patients, respectively, after 1 year.

In their editorial, A. Abdel Raheem and K.H. Rha
compared the oncologic and functional outcomes of
RARP performed with a posterior approach and open
radical prostatectomy. Furthermore, the authors rec-

ognize the use of the posterior RARP approach in
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patients with a large prostate gland and an enlarged
middle lobe, in moderate- and high-risk patients, as
well as in case of a history of prostate surgery con-
ducted by a team of experienced surgeons [35, 36].
L.H.C. Kim et al. [37] also revealed that posterior
RARP approach is a safe method for patients with
a history of transurethral resection of the prostate.
In addition, E.S. Nevirovich et al. [38] demonstrated
the successful use of the posterior approach in lapa-
roscopic radical prostatectomy in their study.

In a randomized controlled trial, M. Menon et
al. [1] compared continence indicators 1 week after
the surgery. Thus, with the posterior approach of the
RARP, 71% of patients had urinary incontinence,
while only 48% of the patients were able to do so
with the anterior approach. After 3 months, these in-
dices were 95% and 86%, respectively, and no varia-
tions in values for different approaches were found
1 year after the surgery.

In a randomized controlled trial, R.K. Sayyid
et al. [36] showed that the results of the posterior
RARP surpassed the results of the RARP performed
by the anterior approach in terms of continence af-
ter 1 year (97 and 68.5%, respectively). The average
duration of the surgery with the posterior approach
was 120 min and that with the anterior approach
was 144 min. The incidence of positive surgical mar-
gins was 17% and 13%, respectively. In a prospective
study, a shorter duration of surgery with a posterior
approach and a faster recovery of continence were
noted by S.K. Lim et al. [40].

Y. Kadono et al. [41] presented the results of a
26-month prospective follow-up of patients after
posterior RARP. The authors noted a rather high
average level of positive surgical margin, which was
30.6% (14.2% at T2 and 40.8% at T3a stage). During
the follow-up period, the biochemical relapse rate
was 14.8%.

According to D. Dalela et al. [42], 93.9% of pa-
tients had urinary incontinence 1 year after poste-
rior RARP. The authors also observed that within
a year after surgery, erectile function recovered in
86.5% of patients in the posterior approach group

and in 69.2% in the anterior approach group.

In a randomized controlled trial, L.W. Chang et
al. [43] found that, in addition to the higher rates
of early continence with the posterior approach of
RARP (73.3% and 26.7% after 1 week compared
with the anterior approach), the choice of the pos-
terior approach was associated with a low risk of
postoperative inguinal hernias (5.8% versus 28.4%),
especially in patients with a history of inguinal her-
nia (20.8% probability with posterior RARP versus
79.2% with anterior RARP). This can be explained by
the preservation of the integrity of the peritoneum
along the inguinal ligament while choosing the pos-
terior approach of RARP [44, 45]. In patients with a
history of inguinal hernia, adhesions are known to
develop between the surgical mesh and the bladder,
making it difficult to mobilize the bladder with an

anterior approach [30].

CONCLUSION

A range of approaches for performing RARP pro-
vide the surgeon with ample opportunities when
planning the surgery. Due to the technical aspects
of the surgical robot, the development of the lateral
and posterior approaches was made possible. Fur-
thermore, a surgeon with different RARP approach-
es can maximally personalize the surgical treatment
of the patient, focusing on the stage of the disease,
the presence of concomitant pathology, the volume
of the intervention to be performed, and data on

previous surgeries.
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