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Abstract

Robotic-assisted simple prostatectomy (RASP) has emerged as a safe and effective treatment option for symptomatic patients
with lower urinary tract symptoms related to significant benign prostatic enlargement (BPE) above 80 g. The recent release
of the da Vinci SP robotic system (Intuitive, Sunnyvale, CA, USA) continues to advance the minimally invasive nature of
robotic surgical technology. We now report our institution’s initial experience performing RASP using the da Vinci SP
robotic system. An IRB-approved, retrospective chart review was performed of all patients undergoing robotic-assisted simple
prostatectomy using the da Vinci SP surgical system in the treatment of benign prostatic enlargement by a single surgeon
from March to June 2019. Pre-operative, intraoperative, and post-operative data were collected for descriptive analysis. A
total of 10 men, mean age of 69 +4 years, with mean prostate volume of 104 + 11 g underwent surgery. The robotic cannula
and a single assistant port were utilized in all cases. No cases required conversion to a multi-port robotic platform or open
approach, nor required the placement of additional assistant ports. No intraoperative or immediate post-operative complica-
tions were noted. Mean estimated blood loss was 141 +98 mL and operative time was 172 + 19 min. Mean catheter time
was 1.9+ 1.8 days. One patient reported transient de novo stress urinary incontinence. Single-port RASP is a safe and effec-
tive intervention for BPE. The smaller surgical footprint from the device appears to make earlier catheter removal possible.
Comparative evaluation with multi-port RASP and other modalities is warranted.
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Introduction (RASP), holmium laser enucleation of the prostate (HoLEP),
and thulium laser enucleation of the prostate (ThuLEP) [4,

Benign prostatic enlargement (BPE) is a significant problem  5]. HoOLEP has been shown to be a safe and effective treat-

in aging men and affects more than half of men over 60 years
old [1]. BPE is the primary source of lower urinary tract
symptoms (LUTS) in men and is associated with significant
morbidity [2]. Surgical intervention is appropriate for those
with moderate-to-severe LUTS or urinary retention that have
failed medical therapy. TURP remains the most common
surgical intervention for BPE and is often considered the
gold standard; however, its efficacy decreases with increas-
ing gland size [3].

Alternatives to TURP in large glands include open simple
prostatectomy (OSP), robotic-assisted simple prostatectomy
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ment modality for large prostate glands [6]. However, the
learning curve for this operation is quite steep, and has been
estimated to be between 40 and 60 cases [7]. RASP has
been described as an excellent surgical option for men with
glands over 80 g, with outcomes superior to OSP in terms
of blood loss and hospital stay and comparable with HoOLEP
[8, 9]. The learning curve has also been described as sig-
nificantly shorter (10-12 cases) in urologists familiar with
robotic surgery [10]. However, relative to HOLEP, RASP is
more invasive and to date, required longer post-operative
catheterizations.

The recent release of the da Vinci SP robotic system
(Intuitive, Sunnyvale, CA, USA), a purpose-built single
port robotic platform, continues to advance the minimally
invasive nature of surgical technology. We report our insti-
tution’s initial case series of RASP using the single-port
robotic platform.
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Materials and methods
Population

After institutional review board approval was obtained, all
patients undergoing robotic-assisted simple prostatectomy
in the treatment of histologically confirmed benign prostatic
hypertrophy using the Da Vinci SP surgical system at a sin-
gle institution from March to June 2019 were reviewed. All
patients had failed medical management of BPE. Prostate
size was assessed by pre-operative imaging. In our prac-
tice, a cut-off of approximately 80 g is used to offer patients
a robotic procedure over an endoscopic approach unless
additional pathology is present such as concomitant blad-
der stones or diverticulum.

Surgical technique

All cases were completed by a single surgeon (JCG). The
patient was positioned supine on the operating table and
secured to the bed. Patients were placed in minimal Tren-
delenburg position given the extraperitoneal nature of the
surgery. The robot was side docked to the robotic cannula.
A 2.5 cm vertical midline incision was made two finger-
breadths below the umbilicus and carried down to the ante-
rior rectus fascia. Two, O-polyglactin sutures were placed

on either side of midline, the fascia incised sharply, rectus
muscle split and the space of Retzius entered. Using digital
dissection, a space was created. A GelPOINT mini system
(Applied Medical, Rancho Santa Margerita, CA, USA) was
placed, through which the robotic cannula was inserted.
In the first 3 cases, a balloon dilator (Spacemaker™ Pro,
Covidien, Minneapolis, MN, USA) was used to develop
the Space of Retzius. In the latter 7 cases, this space was
developed bluntly using a finger and the robotic camera after
placement of the robotic port. In all cases, a separate 8§ or
12 mm assistant port was place in the left lateral extraperi-
toneal space for suction and suture passage.

The procedure was started by distending the bladder with
saline (Fig. 1a) and making an approximate 4 cm transverse
incision over the bladder dome (Fig. 1b). An O silk suture on
a Keith needle was passed percutaneously into the Space of
Retzius just above the pubic bone to hold the cystotomy open
(Fig. lc, d). The trigone and both ureteral orifices were iden-
tified (Fig. 2a). The bladder mucosa was incised posteriorly
over the median lobe and the dissection plane between the
adenoma and the peripheral zone was developed (Fig. 2b).
This dissection was carried distally to the apex (Fig. 2c).
Dissection then continued in this fashion circumferentially
until the only remaining attachment to the adenoma was the
urethra. The urethra was sharply incised and the adenoma
was placed outside the bladder (Fig. 2d). Running 3-0
barbed sutures were used to achieve capsular hemostasis

Fig. 1 Initial procedural steps of a robotic simple prostatectomy using
the da Vinci SP robotic system. The bladder is distended with saline
(a), after which a transverse incision at the anterior bladder dome is
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made (b). A silk suture is introduced percutaneously and placed in
the anterior portion of the cystotomy (c¢) to hold it open (d)
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Fig.2 Extirpative steps of a robotic simple prostatectomy using the
da Vinci SP robotic system. After identification of the trigone and
ureteral orifices (a), the posterior bladder mucosa is incised over of

(Fig. 3a). Subsequently, the bladder trigone was recreated
using another 3-0 barbed suture (Fig. 3b). The final catheter
was placed prior to closing of the bladder. The bladder was
closed in two layers using 3-0 barbed sutures (Fig. 3c). Prior
to performing the second layer, the bladder was distended
to 300 mL to identify any leaks in the closure. Continuous
bladder irrigation was then initiated. A surgical drain was
placed through the assistant trocar into the space of Retzius.

Post-operative care

Continuous bladder irrigation was continued overnight
and discontinued on post-operative day one. If the urine
remained clear off continuous bladder irrigation on PODI,
a voiding trial was performed. Drain output was monitored
after catheter removal to assess for a bladder leak. If the
drain output did not increase significantly (> 10 ml) after
voiding, the catheter was removed and the patient discharged
home.

Analyses

Pre-operative demographics and disease characteristics (e.g.
body mass index (BMI), prostate specific antigen (PSA),
prostate volume), intraoperative data (e.g. operative time,
estimated blood loss, hematocrit change), and post-oper-
ative data (e.g. hospitalization time, catheterization time,

the median lobe down to the adenoma (b). This dissection is carried
distally and circumferentially (c) until the adenoma is completed free.
The adenoma is then placed outside of the bladder (d)

complications, functional outcomes) were collected for
descriptive analysis.

Results

Table 1 details the pre-operative patient and disease charac-
teristics. Ten men with mean age 69 +4 years old, mean PSA
4.7 +2.4 ng/dL and mean prostate volume 104 + 11 g under-
went the procedure. Only one man was catheter dependent
prior to surgery. Five patients had undergone prior outlet
procedures (two Rezum, two transurethral resection of the
prostate, one laser ablation). Mean international prostate
symptom score (IPSS) was 20.8 + 6.4, while mean pre-
operative maximum urine flow was 8.6 +3.8 mL/s and mean
post-void residual (PVR) was 119498 mL.
Peri-operative and post-operative functional out-
comes can be seen in Table 2. Mean operative time was
172 + 19 min with mean adenoma resection of 65+ 16 g and
tissue yield of 63 +14%. Mean estimated blood loss was
141 £98 mL. Mean length of stay was 1.1 £0.3 days. No
intraoperative complications were noted. No patients expe-
rienced post-operative complications or required transfusion.
Mean catheter time was 1.9 + 1.8 days. The first patient
was not offered an inpatient voiding trial. The following
nine patients underwent a voiding trial on post-operative
day (POD) 1, of which 8 (89%) passed. The single patient
who failed had a catheter replaced without incident and later
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Fig.3 Reconstructive steps of a robotic simple prostatectomy using
the da Vinci SP robotic system. Running 2-0 barbed sutures are used
to achieve capsular hemostasis (a), followed by retrigonalization (b).
The bladder is then closed in two layers using 2-0 barbed sutures (c)

passed his voiding trial in the office on PODS5. Mean post-
operative IPSS was 12.9 +7.7 for an average reduction of
— 43%. At first post-operative visit, mean maximum flow
rate was 11.2 +3.6 mL/s with 41 +38 mL PVR.

Discussion

This study is the first to describe a clinical series using the
da Vinci SP robotic platform to perform RASP. We dem-
onstrate that the procedure is safe, feasible and effective.
Further, the majority of patients had their catheters removed
on post-operative day 1 without complication.

@ Springer

Table 1 Pre-operative patient and disease characteristics of patients
undergoing extraperitoneal robotic assisted simple prostatectomy
using the da Vinci SP surgical system

N 10
Mean age (years) 69+4
Mean BMI (kg/m?) 30.0+4.5
Mean prostate volume (g) 103.6x+11.2
Catheter dependency

Yes 1 (10%)
Concomitant bladder stones

Yes 1 (10%)
Prior transurethral Surgery 5 (50%)

Rezum 2 (20%)

TURP 2 (20%)

KTP 1 (10%)
Mean PSA (ng/mL) 4.7+2.4
Baseline IPSS 20.8+6.4
Baseline Qmax (mL/s) 8.6+3.8
Baseline PVR (mL) 119+98

Table2 Peri- and post-operative outcomes after extraperitoneal
robotic assisted simple prostatectomy using the da Vinci SP surgical
system

Mean operative time (min) 172+19
Mean estimated blood loss (mL) 141 +98
Mean %HCT change —-10.3+4.9
Mean catheter time (days) 1.9+1.8
Successful day 1 voiding trials 8/9

Mean drain time (days) 1.1+0.3
Mean length of stay (days) 1.1+0.3
Mean % tissue removed 63.3+14.3
Mean IPSS 129+7.7
Mean Q,,, (mL/s) 11.2+3.6
Mean PVR (mL) 40.9+38.0
Transient De Novo SUI 1/10

Mean follow-up (days) 28.7+10.8

In men with very large prostate glands, RASP been
shown to be safe and effective in relieving outlet obstruc-
tion [11-13]. Outcomes after RASP have been shown to
be comparable to open simple prostatectomy but robotics
confers the benefit of reduced blood loss and a shorter hospi-
talization time [9]. In the largest multi-institutional series to
date on minimally invasive simple prostatectomies, Autorino
et al. reported the outcomes of 1330 men and found a median
operative time of 95 min, median blood loss of 280 cc and
median catheter duration of 4 days [11]. Overall complica-
tion rate was 7.1%, with the majority (5.6%) being grade I
and II. While our series did not approach the operative times
reported by Autorino, it is likely as the surgeon and team
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become more experienced with the SP platform, these will
continue to decline.

Our series utilized an extraperitoneal approach for robotic
port placement while most RASP series have described a
transperitoneal approach [9, 14-17], likely due to most
robotic surgeons experience performing radical prostatecto-
mies. That said, the extraperitoneal approach has been previ-
ously reported [18, 19] and was first described by John et al.
[18]. In this series, a vertical incision was made at the pros-
tatic-vesical junction and occasionally finger assistance was
required to aid with enucleation. Median operative time was
210 min (140 min when enucleation was performed by fin-
ger assistance), median blood loss was 500 mL and median
catheter time was 6 days. Stolzenburg et al. [19] more
recently described their extraperitoneal technique, also using
a vesico-capsular incision. In their series of 10 patients, a
shorter mean operative time was noted (122.5 min), along
with lower mean blood loos (228 mL). Catheter removal
was also performed after 6 days. Our results showed similar
operative time (175 min) and blood loss (142 mL). Table 3
details the outcomes of multiple series including our own.

One of the major advantages of the SP robotic system
remains the small cystotomy required to complete the pro-
cedure. This reduction, in addition to the extraperitoneal
approach, allows the authors to feel confident about urethral
catheter removal on post-operative day one. To date, this
has been one of the major criticisms of RASP as compared
to endoscopic enucleation of the prostate. In our series, the
first patient was discharged with a catheter for 6 days as
per our protocol when the procedure was transperitoneal.
Of the remaining nine patients who underwent voiding trial
on POD1, only one required re-catheterization. This patient
successfully passed his voiding trial on POD 5 in clinic.

While RASP has been accepted as an alternative to open
surgery, it continues to be criticized for its invasiveness and
cost [20-22] relative to endoscopic options such as HOLEP.

The EAU guidelines strongly recommend HoLEP as an
alternative to OSP for men with prostate glands > 80 to
100 g, while still listing RASP as a technique under investi-
gation due to lack of prospective long-term data [23]. Con-
versely, the AUA guidelines recommend simple prostatec-
tomy for large prostates, leaving the choice of technique to
the surgeon [24]. Only two studies to date have compared
peri-operative outcomes between RASP and HoLEP [25,
26]. Umari et al. [25] compared 81 men who underwent
RASP to 45 who had laser treatment. There was no differ-
ence in operative time, transfusion rates or complication
rates. However, men who underwent HoLEP had signifi-
cantly shorter catheterization time (2 vs 3 days) but higher
rates of transient incontinence (8.9% vs 1.2%). Zhang et al.
[26] compared 600 HoLEP patients to 32 men who were
treated with RASP. RASP was found to have a significantly
longer operative time (274 min vs 103 min), higher transfu-
sion rate (9.4% vs 1.8%), and longer catheterization time (8
vs 0.7 days). This study was flawed by the significant dis-
proportionate number of patients in each arm, and outcomes
reported in the robotic arm not comparable to the other large
series in the literature [9, 11, 16].

While the result of multiple endoscopic enucleation has
shown good outcomes series, one cannot disregard the dis-
parity in acquiring the skills to perform these procedures.
In the hands of an experienced robotic-surgeon, operative
time significantly decreased, while tissue yield plateaued
and blood loss nadired after only 12 cases [10]. HoOLEP
has shown much steeper learning curves, requiring 40-60
cases to achieve satisfactory efficiency with good out-
comes [7, 27, 28]. While there have been various methods
proposed to more quickly acquire laser enucleation skills,
particularly in the setting of a fellowship/mentorship [27],
the majority of current trainees will already possess the
robotic skills needed to perform a RASP. This is supported
by the large number of prostatectomies (> 150) that the

Table 3 Review of peri-operative outcomes of robotic-assisted simple prostatectomy in the published literature

Series Author Approach Patients OR time (min) EBL (mL) Complications (any Catheter
grade) (%) duration
(days)
Sotelo et al. Trans-peritoneal 7 205 298 0 7
John et al. Extra-peritoneal 13 210 500 7 6
Elsamra et al. Trans-peritoneal 15 189 290 13 8.7
Stolzenburg et al. Extra-peritoneal 10 122 230 10 7.4
Leslie et al. Trans-peritoneal 25 214 143 20 9
Autorino et al.—robotic 80% trans-peritoneal 487 155 200 6.5 7
Pokorny et al. Trans-peritoneal 67 97 200 30 3
Sorokin et al. Trans-peritoneal 64 160 327 11 5.7
Present series Extra-peritoneal 10 172 141 10 (1/10) 1.9

EBL estimated blood loss
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majority of residents will complete by graduation [29].
That said, it is not clear that the learning curve established
for multi-port RASP is readily transferable to SP RASP.

In completing these procedures, there are a few impor-
tant observations made as part of learning to use the SP
system for this particular case. First, the GeIPOINT system
made achieving the desired distance between the robotic
cannula and target anatomy (10-25 cm) easier by allow-
ing the remote center of the robotic cannula to be moved
outside of the fascia. Second, the use of all 3 robotic arms
simultaneously during enucleation limited the mobility of
the camera, in particular when trying to move laterally.
Thus, use of two robotics was preferred in our series dur-
ing the majority of the enucleation. Further, the ‘cobra’
feature of the robotic camera was minimally used given the
limitations imposed on both camera and instrument move-
ment. Third, when performing the posterior enucleation,
placing the camera in the below position helps to avoid
crossing robotic arms, and thus instrument collisions.
Fourth, the smaller diameter of the da Vinci SP robot arms
(6 mm) compared to other robotic systems (8 mm) has
resulted in reduced robotic arm strength, influencing the
ability to retract the adenoma. Finally, the presence of an
instrument elbow and removal of the EndoWrist® results
in instruments that feel like a hybrid of robotic and laparo-
scopic tools. This is most recognized during suturing but
seems to be quickly overcome.

Our study is not devoid of weaknesses. First, our series
is limited by the small cohort and short follow up which
limits the evaluation of long-term functional outcomes.
Second, all procedures were performed by a single, fel-
lowship trained robotic surgeon and thus generalization of
these results would need to be evaluated. Finally, our study
does not compare outcomes with either open, robotic-sim-
ple on another robotic platform or endoscopic procedures.
Despite these limitations, this remains the first report to
our knowledge to describe a RASP series using the da
Vinci SP surgical platform.

Conclusion

RASP using the da Vinci SP robotic surgical system is
safe and effective in a small cohort of patients with short
term follow-up. The extraperitoneal approach, in conjunc-
tion with the small required cystotomy, facilitated catheter
removal on the first post-operative day. Further studies in
larger cohorts are needed to assess long-term functional
outcomes, procedural reproducibility, and comparison to
other techniques.

@ Springer
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