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OBJECTIVE To evaluate for differences in the perioperative and early postoperative outcomes between three

different contemporary approaches of robotic radical prostatectomy (RARP), namely Single-Port
(SP) Transvesical (TV), SP Extraperitoneal (EP), and Multi-Port (MP) Transperitoneal (TP).
Retrospective review was performed on 865 consecutive patients with localized prostate cancer
who underwent SP-TV, SP-EP, and MP-TP RARP. SP-TV and SP-EP RARP were performed
using the purpose-built SP robotic platform. All procedures were performed by a single, ex-
perienced robotic surgeon. Demographics, perioperative, and early postoperative data were
collected from the prospectively-maintained database. Statistical analysis was performed with
descriptive statistics as presented.

All SP cases were completed without any need for conversion or additional ports. When
compared with MP-TP RARP, both SP-EP and SP-TV RARP were associated with significantly
reduced length of stay (median, SP-TV 5.07 vs SP-EP 5.1 vs MP-TP 26.6 hours, P = <.05) and
with most patients being discharged within 24 hours (SP-TV 92.3% vs SP-EP 84.6% vs MP-TP
30.4%, P = <.05). Postoperative analgesia requirements were significantly reduced following
SP-TV RARP with 95% did not require opioid analgesia after discharge, as opposed to 77.6%
and 12.1% of patients in the SP-EP and MP-TP RARP cohorts, respectively (P = <.05).
Additionally, SP-TV RARP demonstrated the added benefit of a shorter Foley catheter duration
of 4 days with an earlier return of urinary continence.

The localization of RARP, as facilitated by the SP robotic platform, provided the opportunity for
enhanced postoperative recovery resulting in decreased length of admission and postoperative pain,
which allowed for increasing adoption of opioid-sparing outpatient prostatectomy. UROLOGY
180: 140-150, 2023. © 2023 Elsevier Inc. All rights reserved.

METHODS

RESULTS

CONCLUSION

n recent years, robot-assisted radical prostatectomy  been introduced, including Transperitoneal (TP),

(RARP) has been considered a mainstay in the man-
agement of localized clinically-significant prostate
cancer. Varying surgical access for the procedure has now
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Extraperitoneal (EP), transperineal, and Transvesical (TV).
The advent of the TV approach can be credited to the
development of a purpose-built Single-Port (SP) surgical
platform, which provided the opportunity to reduce the
invasiveness of radical prostatectomy (RP) by localizing the
procedure within the confines of the bladder wall with
minimal interference on the surrounding anatomy.”

The regionalization of RARP with the SP-TV RARP
provided the opportunity for RP to be performed on pa-
tients in whom a traditional approach may be complicated,
such as those with morbid obesity, previous abdominal
surgery, and in patients that may benefit more from regional
anesthesia.”* The latter can be facilitated as the technique
no longer required the steep Trendelenburg position that
was necessary for most other minimally invasive RP." Fur-
thermore, SP-TV RARP also allowed clinicians to consider
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other focal surgical management options for localized
prostate cancer in selected patients, such as partial prosta-
tectomy, as recently introduced in our institution.’

With the expanded role of RARP and with newer
techniques still maintaining comparable oncological
outcomes, current focus can be geared toward refining
early postoperative recovery and functional outcomes.
Hence, the primary objective of this present study was to
evaluate for any changes in the perioperative and early
postoperative outcomes with the continuing technical
evolution from Multi-Port (MP) TP RARP to the SP-EP
and SP-TV RARP.

MATERIALS AND METHODS

A retrospective review was performed on all patients who un-
derwent RARP between January 2015 and March 2023. All
consecutive patients with localized prostate cancer treated with

Transvesical

SP-TV and SP-EP were included in our analysis and compared
with patients managed with MP-TP RARP. All procedures were
completed by a single experienced robotic surgeon (J.K.) using
the DaVinci robotic surgical system (Intuitive Surgical Inc,
Sunnyvale, CA) with techniques as described previously.'>®’
Data were collected from the prospectively maintained, In-
stitutional Review Board (IRB)-approved database.

In both SP-EP and TV approaches, patients were positioned
in a supine position. All of the double-articulating instruments,
camera, and the Remotely Operated Suction Irrigation system
(Vascular Technology Inc [VTI], Nashua, NH), were passed
through a multichannel cannula of the purpose-built SP Access
Port (Intuitive Surgical Inc) through a single incision. In
contrast, patients who underwent MP-TP RARP were posi-
tioned in a steep Trendelenburg position with five separate
surgical ports. The use of a surgical drain was based on the
surgeon’s preference and/or intraoperative factors.

The surgical technique for SP-TV RARP was initially de-
scribed by Kaouk et al, which involved direct percutaneous ac-
cess into the bladder via a midline suprapubic incision (Fig. 1).
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Figure 1. Three different approaches of robotic radical prostatectomy (RARP) included in this present study, namely Multi-Port
Transperitoneal, Single-Port (SP) Extraperitoneal, and SP Transvesical (TV) RARP. A detailed intraoperative approach for SP-TV
RARP was displayed in-large. (Color version available online.)
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Following robot docking and subsequent entry, dissections were
commenced posteriorly down to the vas deferens and seminal
vesicles. After the posterior plane was established, dissections
were progressed laterally to ligate the vascular pedicles and the
dorsal venous complex. After apical dissection and transection of
the urethra, the prostatectomy specimen was removed from the
bladder into the chamber of the SP Access Kit without un-
docking the robot. Vesicourethral anastomosis was then com-
pleted entirely from within the bladder using two unidirectional
barbed sutures that run continuously in a clockwise and
anticlockwise directions from the posterior aspect of the
bladder neck.'”

Demographic and baseline clinical variables analyzed in-
cluded age, race, body mass index, Charlson Comorbidity Index
(CCI), American Society of Anesthesiologists (ASA) score,
prostate volume, preoperative Prostate Specific Antigen (PSA)
level, prostate biopsy results, as well as prostate cancer risk
stratification in accordance to the National Comprehensive
Cancer Network (NCCN).® Decision to proceed with lymph
node dissection was based on the Briganti nomogram.” In-
traoperative variables included the three aforementioned sur-
gical approaches, operative time, estimated blood loss, and
evidence of any intraoperative complication, including but not
limited to additional port, conversion, or other complications.
Histopathology data were collected from in-house pathology
reports and presented based on the Gleason Grades and TNM
staging by the American Joint Committee on Cancer
(AJCC)."

With regards to postoperative care, length of inpatient stay
(LOS), inpatient analgesia requirement and those prescribed
on discharge, Foley catheter duration, as well as 90-day post-
operative complication and readmission rates were evaluated.
Postoperative complications were categorized using the
Clavien-Dindo classification system with major and minor
complications defined as those of grades >3 and <2, respec-
tively.!" At our institution, patients were classified into dif-
ferent encounter types, namely outpatient (in patients with
LOS < 8 hours), extended recovery (most commonly involving
overnight admission but with a total LOS < 24 hours), as well
as overnight or multi-night inpatient admissions. Given the
variability, we have introduced a separate variable evaluating
patients with less than 24 hours of admission following the
completion of the three surgical approaches.

Statistical analysis was performed using IBM SPSS version
29.0. Categorical variables were presented as absolute and re-
lative percent frequencies, while continuous variables were
presented as the median and interquartile range (IQR). Chi-
square and t test were used to analyze categorical and con-
tinuous variables, respectively, with a P-value of < .05 con-
sidered statistically significant.

RESULTS

A total of 865 patients were included in our analysis, which
consisted of 190, 255, and 420 patients managed with SP-TV,
SP-EP, and MP-TP RARP, respectively. A comparison of
baseline demographic and clinical variables was presented in
Table 1. Of note, patients who underwent SP-TV RARP were
found to have a significantly smaller prostate volume on pre-
operative evaluation (median, SP-TV 35 vs SP-EP 41.3 vs MP-
TP 40mL, P= <.05). Despite CCI scores being comparable
across the three groups (P = .667), history of previous abdominal
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surgery was more common in the SP-TV cohort (SP-TV 51.6%
vs SP-EP 33.3 vs MP-TP 31%, P = <.05).

With regards to intraoperative parameters, both SP-EP and
SP-TV groups were found to have significantly less in-
traoperative blood loss (median, SP-TV 72.5 vs SP-EP 150 vs
MP-TP 200 mL, P= <.05) and were less likely to have any
surgical drain tube inserted (SP-TV 0.5% vs SP-EP 0.8% vs
MP-TP 96.4%, P = <.05). No extra ports nor conversion were
required for the two approaches, as opposed to the 11 patients
who had additional ports in the MP-TP cohort. The rates of
nerve-sparing procedures were comparable between the three
approaches (P =.086), unlike lymph node dissection which was
significantly less common in SP-TV RARP (SP-TV 28.9% vs
SP-EP 96.9% vs MP-TP 90.7%, P = <.05). Nevertheless, the
total operating time was still comparatively faster for MP-TP
RARP (median, SP-TV 197 vs SP-EP 193 vs MP-TP
178 minutes, P = <.05).

LOS was significantly shorter following the two SP ap-
proaches (median, SP-TV 5.07 vs SP-EP 5.1 vs MP-TP
26.6 hours, P = <.05). These corresponded to 92.3%, 84.6%,
and 30.5% of the patients who underwent SP-TV, SP-EP, and
MP-TP RARP being discharged within 24 hours, respectively
(P = <.05). When evaluated based on the encounter types, SP-
TV RARP was noted to have the highest proportion of out-
patient encounters (SP-TV 78.6% vs SP-EP 69.3% vs MP-TP
2.1%, P = <.05). For the purpose of our analysis, 22 SP-TV
RARP patients with planned inpatient admissions were ex-
cluded. Based on the remaining patients, we identified 34 pa-
tients who were admitted overnight despite the initial plan for
outpatient procedure. The reasons for such change included
patient preference and social reasons (n=15), pain manage-
ment (n=5), overnight monitoring for postoperative oliguria
(n=3), hematuria (n=3), bladder spasm (n=2), underlying
von Waillebrand’s disease (n=1), monitoring for new-onset
dizziness (n=1), cardiac-related issue including tachycardia
and atrial fibrillation (n=3), and intraoperative complication
(n=1). The latter was only identified in one patient
throughout the whole series. The case was a small enterotomy
on a 69-year-old patient during SP-TV RARP, which ne-
cessitated suture repair with the assistance of the General
Surgery team. The patient was noted to have multiple previous
abdominal surgeries, including total colectomy with ileostomy
for ulcerative colitis, as well as cholecystectomy. He had an
uneventful recovery and was discharged on postoperative day 3
without any clinical sequelae.

As reported in Table 1, inpatient analgesia and opioid re-
quirements were significantly reduced following SP-TV (An-
algesia-free during admission, SP-TV 34.7% vs SP-EP 30.2% vs
MP-TP 2.1% P = <.05; Opioid-free during admission, SP-TV
58.4% vs SP-EP 54.5% vs MP-TP 13.6%, P = < .05). A similar
trend was observed for analgesia prescribed on discharge,
especially with a significant proportion of patients who had SP-
TV RARP were not discharged on any opioids (SP-TV 94.7%
vs SP-EP 77.6% vs MP-TP 12.1%, P = <.05). Despite these
differences, the pain scores on discharge were similar between
the three groups (P =.359).

The rate of 90-day postoperative complication was relatively
low and did not differ significantly following SP-TV, SP-EP,
and MP-TP RARP (SP-TV 13.7% vs SP-EP 16.1% vs MP-TP
12.9%, P =.420). Major complications were only identified in
1.1%, 6.7%, and 2.9% of the total patients in the three groups,
respectively. Similarly, readmission rate was not significantly

different between the groups (SP-TV 3.7% vs SP-EP 7.5% vs
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MP-TP 5.7%, P =.314). Foley catheter durations were sig-
nificantly shorter in patients managed with SP-TV (median,
SP-TV 4 vs SP-EP 7 vs MP-TP 7 days, P = <.05).

We performed a separate analysis to identify differences
between inpatient and outpatient RARP. MP-TP RARP cases
were excluded from this analysis given most patients were ad-
mitted as inpatient as the standard of care following the pro-
cedure. A summary of the baseline clinical and perioperative
variables was shown in Supplementary Table 1. The outpatient
group consisted of more patients without prior history of ab-
dominal surgery (49.6% vs 37.7%, P = <.05). Operating time
was faster (median, 192 vs 205.5 minutes, P= <.05) and
nerve-sparing procedure was more common in the outpatient
cohort (87.1% vs 76.3%, P = <.05). The rates of postoperative
complication and readmission were similar between the two
groups. A detailed breakdown of the postoperative complica-
tions and reasons for readmission were summarized in
Supplementary Table 2. A greater portion of patients in the
outpatient group did not require any analgesia (42.2% vs 8.9%,
P = <.05) and opioids (63.2% vs 40%, P = <.05). On dis-
charge, however, despite having a similar pain score (P =.163),
opioid-free prescription was more common in the outpatient

group (89.4% vs 74.8%, P = <.05).

DISCUSSION

Since its early introduction in 1996, different studies have
been performed to assess the feasibility of applying the
Enhanced Recovery After Surgery (ERAS) protocol to
different urological procedures, including RP. The pro-
tocol relied on multidisciplinary collaborations and peri-
operative interventions to promote earlier discharge and
reduce perioperative complications. Despite some de-
monstrable benefits in reducing postoperative pain and
length of hospital stay, there remained a paucity of evi-
dence on how changes in RP surgical practices can sig-
nificantly influence these early postoperative outcomes.'””
" To our knowledge, this retrospective review of 865
consecutive patients with localized prostate cancer man-
aged with three contemporary RARP approaches re-
presented the largest single-institution series, which
provided insights into the effects of regionalizing RARP
on perioperative and early postoperative outcomes.

With the increasing utility of the purpose-built SP ro-
botic platform, our study identified that SP-EP and TV
RARP allowed for enhanced recovery when compared to
MP-TP, as indicated by the significant reduction in the
LOS and with more of the procedures performed in the
outpatient setting (Fig. 2). The benefits of shorter in-
patient stays had been previously demonstrated, including
an overall cost reduction, decreased risks of hospital-as-
sociated complications, as well as reducing hospital bed
pressures.”” On review of the literature, we have identified
several studies that reported the feasibility of same-day
discharges following RARP, as summarized in Table 2.
Despite some heterogeneities, such as in terms of the in-
traoperative techniques and measured outcomes, we
identified that our same-day discharge rate was on the
higher end of the previously reported 16%-82% range, and
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with SP approaches performing better than the MP
series. "1“?’ More importantly, we also identified that
earlier discharges did not correspond to increased rates of
postoperative complication and readmission. Albeit not
reaching statistical significance, the risks of major post-
operative complications and readmissions of 1.1% and
3.7% following SP-TV RARP were lower compared to the
2.9% and 5.5% risks after MP-TP RARP.

Postoperative analgesia requirements were not routi-
nely reported in previous studies."'°*’ We have ob-
served in our series that there existed a trend toward
significantly reduced analgesia and opioid requirements
following the more recent techniques of SP-EP and SP-
TV RARP (Fig. 2). Opioid-sparing approaches to post-
operative analgesia have been demonstrated to reduce
morbidity, especially those related to opioid adverse ef-
fects, such as sedation and postoperative nausea and
vomiting.”"*” The lower postoperative pain may be at-
tributed to the single, lower incisions without the need
for additional port, especially for the TV approach, as
well as the localized surgical field inside the EP space or
within the walls of the bladder, without the need for
pneumoperitoneum (Fig. 1).

Another benefit of SP-TV RARP also included the
shorter Foley catheter duration with a median of only
4 days, as compared to the standard of care of 7 days
following MP-TP and SP-EP RARP. The shorter Foley
catheter duration has become part of routine clinical
practice in the TV cohort following the initial success
in earlier catheter removal without significant clinical
sequelae. Despite the shorter catheter duration, pa-
tients who underwent SP-TV RARP achieved a faster
return of urinary continence with a median time to
continence of 3.5 days and with a greater portion of
patients being continent at 6 weeks and 6 months,
especially when compared to MP-TP RARP (6 weeks,
66% vs 51%; 6 months, 93% vs 82%). This encoura-
ging outcome can be credited to the better preservation
of the supporting structures of the bladder, which
promoted better continence, especially in SP-TV
RARP.” The risks of urinary retention also remained
similarly low between the three approaches, with them
being 3.7%, 4.3%, and 1.2% following SP-TV, SP-EP,
and MP-TP RARP, respectively.

Furthermore, despite the highlighted advantages of
enhanced postoperative recovery, the intraoperative
outcomes of the two SP procedures remained favorable.
These included the TV cohort having the lowest in-
traoperative blood loss and with no cases necessitating
any additional ports or surgical conversion. The risk of
intraoperative complication of only 0.1% also remained
very low for the SP cases. The longer operating time in
SP-TV RARP, especially when compared with MP-TP
RARP, may need to be considered in the setting of the
continuing improvement in the learning curve of an
experienced robotic surgeon. Of note, decreased oper-
ating time can be appreciated for the latest 50 con-
secutive cases of SP-TV RARP with a median operating
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Length of Stay (hours)

Admission <24 hours (%)

Opioid-Free on Discharge (%)

Foley Catheter Duration (days)

Figure 2. (A) The median length of stay (in hours) following completion of Multi-Port Transperitoneal (MP-TP), Single-Port (SP)
Extraperitoneal (EP), and SP Transvesical (SP-TV) robot-assisted radical prostatectomy (RARP); (B) Proportion of patients with
duration of inpatient stay less than 24 hours following completion of MP-TP, SP-EP, and SP-TV RARP; (C) The proportion of
patients without any opioids prescribed on discharge following MP-TP, SP-EP, and SP-TV RARP; (D) The median Foley catheter
duration (in days) following MP-TP, SP-EP, and SP-TV RARP. (Color version available online.)

time of 183.5 minutes (IQR 166-200 minutes), as op-
posed to the group median of 197 minutes (IQR 174.
3.225 minutes).

With regards to oncological outcomes, positive sur-
gical margin (PSM) rates were similar between the three
RARP approaches (P =.315), with most being limited
margin involvement with a linear length of less than
3mm (Table 1). In patients with available follow-up
data, 12-month biochemical recurrence was identified in
2.8%, 3.9%, and 3.3% of SP-TV, SP-EP, and MP-TP
RARP, respectively (P =.847). It is important to ap-
preciate that of all patients with PSM in the aforemen-
tioned groups, only 4.5%, 4.2%, and 1.7% developed
biochemical recurrence. Given the primary focus of this
study was to evaluate the perioperative and early post-
operative outcomes, detailed analyses of oncological and
functional outcomes were not performed.

148

This study was not without its limitations. The first
pertained to the retrospective nature of this study, which
was based on a single surgeon experience in a single
institution. In addition, it remains important to consider
that the findings of this study included cases completed
early in the learning curve of the new SP platform and
the novel TV approach. Hence, the findings presented in
this study may not accurately reflect the clinical ex-
periences of other surgeons in other institutions.
Secondly, different selection criteria were employed for
the different approaches, particularly for SP-TV RARP.
Despite their benefits in patients with a hostile abdomen,
patients with prostate volume greater than 100 mL and
those with a high risk of lymph node involvement that
may require extensive nodal dissection were not initially
included. As such, despite the significantly lower prostate
volumes in the TV cohort, we have identified a greater
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portion of patients with higher ASA scores and with a
previous history of abdominal surgery. Nevertheless, the
introduction of newer techniques with the purpose-built
SP robotic platform should not replace but rather enrich
the repertoire of currently available surgical management
options for localized prostate cancer that can be better
tailored for each individual patient.

CONCLUSION

The SP robotic platform has allowed for the localization
of RARP, with demonstrable benefits in promoting en-
hanced postoperative recovery. This was evident by the
shorter LOS, decreased analgesia and opioid require-
ments, as well as shorter Foley catheter duration in pa-

tients who underwent SP-TV RARP.
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