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Robotic Simple Prostatectomy: Why and How?
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tive minimally invasive treatment for large BPH.

Increasingly many studies have presented robotic simple prostatectomy (RSP) as a surgical treatment option for large benign
prostatic hyperplasia (BPH) weighing 80-100 g or more. In this review, some frequently used RSP techniques are described,
along with an analysis of the literature on the efficacy and complications of RSP and differences in treatment results compared
with other surgical methods. RSP has the advantage of a short learning curve for surgeons with experience in robotic surgery.
Severe complications are rare in patients who undergo RSP, and RSP facilitates the simultaneous treatment of important co-
morbid diseases such as bladder stones and bladder diverticula. In conclusion, RSP can be recommended as a safe and effec-
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INTRODUCTION

Surgery for large benign prostatic hyperplasia (BPH) weighing
80-100 g or more poses a major challenge for surgeons. Open
simple prostatectomy (OSP), which has been considered the
treatment of choice, has a risk of invasiveness and bleeding, and
holmium laser enucleation of the prostate (HoLEP), which has
recently been in the spotlight, needs special equipment and has
problems with a steep learning curve and transient stress uri-
nary incontinence (SUT) that can remain present for a relatively
long time [1-3]. Robot-assisted laparoscopic surgery—as exem-
plified by the da Vinci Surgical System (Intuitive Surgical,
Sunnyvale, CA, USA)—has been commercialized worldwide,
and many institutions are expanding its indications for both
malignant and benign diseases. Robotic simple prostatectomy
(RSP) can be easily performed by surgeons who have previous
experience performing robotic operations in the pelvic cavity

[4]. Compared to OSP, it is less invasive, has less bleeding, and
can be used to simultaneously treat bladder-related diseases
[2,5]. In recent years, as RSP has been performed with increas-
ing frequency, several studies have reported the therapeutic
outcomes of RSP as a replacement for OSP. In this paper, we re-
view the history of RSP, along with surgical techniques, indica-
tions, effects, and complications. Through a systematic review,
we compare RSP with other endoscopic and open surgical
techniques to clarify the advantages and disadvantages of RSP.
The basic transperitoneal transvesical approach is explained
through descriptions, pictures, and video clips to help the read-
ers understand it in a straightforward manner.

HISTORY

Sotelo et al. [6] reported the first results of transperitoneal RSP
in 2008 in 7 patients. During a mean operation time of 205
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minutes, adenomas weighing on average 50.48 g were removed.
Only 1 patient received a blood transfusion, and no other major
complications occurred. They argued that RSP is a feasible, re-
producible procedure. Later, other practitioners presented early
experiences [7-13]. In 2015, results were published from a large
European American multicenter study that included 487 cases
from 23 institutions [14]. That study analyzed the implementa-
tion of RSP in 3-year intervals, with 38 cases between 2006 and
2008, 213 cases between 2009 and 2011, and 237 cases between
2012 and 2014. The authors argued that RSP is a useful surgical
procedure at centers where robotic surgery for other diseases is
already performed.

SURGICAL TECHNIQUE

The surgical technique of RSP essentially reproduces OSP, with
the principal difference being that the basic approach of RSP is
transperitoneal. Recently, however, Stolzenburg et al. [15] re-
ported a case of RSP using an extraperitoneal approach. There
are 2 ways to resect an adenoma: the transvesical approach and
the transcapsular approach. Clavijo et al. [16] reported a case of
intrafascial RSP using a technique similar to the radical prosta-
tectomy method that is performed in patients with early pros-
tate cancer.

In this section, we present an overview of the technical de-
tails of transperitoneal transvesical RSP, and also briefly de-
scribe some modifications. Two supplementary video clips are
attached to help to understand the surgical procedure.

Transperitoneal Transvesical Approach

Anesthesia and position

General anesthesia is administered and the patient is placed in
the steep Trendelenberg position, as in other robotic pelvic sur-
gical procedures.

Trocar insertion

The port configuration is shown in Fig. 1 (with the convention-
al arrangement of 6 ports, the same as in radical prostatecto-
my). The 12-mm main camera port is placed through a supra-
umbilical incision (2-3 cm above the umbilicus). Two 8-mm
trocars (1, 2) for robotic instruments are placed 8 cm laterocau-
dal to the camera port and 15 cm cranial to the pubic symphy-
sis. Another 8-mm trocar (3) for the fourth robotic arm is
placed 8 cm lateral to the right-sided robotic port. A 12-mm
port for an assistant instrument is placed 8 cm laterocaudal to
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Fig. 1. Configuration of ports for robotic simple prostatectomy.
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the left-sided robotic port in a direction pointing toward the
anterior superior iliac spine. Another assistant port (12 mm or
5 mm) is placed approximately 8 cm cranial to the midline be-
tween the camera port and the left-sided robotic port. In some
cases, the fourth robotic arm may be omitted.

Bladder dropping and opening of the anterior bladder wall

The bladder is dropped through the conventional Retzius space
dissection. Then, the bladder is filled with 100-200 mL of saline
and incised transversely or vertically using Hot Shears (Intuitive
Surgical) monopolar curved scissors. At this point, some sur-
geons open the saline-filled bladder directly from the dome
without dropping it.

Maximum visibility with bladder wall traction using Monocryl
2-Osutures

In order to secure the best possible visual field for the opera-
tion, both sides of the lower portion of the bladder wall are
fixed to the abdominal wall using Monocryl 2-0 sutures, and
both ends of the upper portion of the bladder wall are fixed to
the fascial tissues of the retroperitoneum (Fig. 2A, B).

Incision on the bladder mucosa covering the protruding adenoma
The position of the ureteric orifices is identified to ensure safety

during resection, and an initial incision is made over the ade-
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Fig. 2. Example of a robotic simple prostatectomy procedure. (A) After cystotomy, protrusion of a prostatic adenoma into the bladder
was found. (B) Retraction sutures on the adenoma facilitated enucleation. (C) Dissection was performed between the adenoma and
prostatic parenchyma. (D) After the dissection was complete, the urethra could be cut under direct vision. (E) After cutting the ure-
thra, the Foley catheter could be seen. (F) Shape of the prostatic fossa after removal of the adenoma. (G) Capsular plication and blad-
der neck reconstruction. (H) Closure of cystotomy.
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noma in the 6-oclock position to find the correct plane between
the adenoma and the peripheral zone of the gland (surgical
capsule). This incision should not be too shallow (Fig. 2C).

Dissection between the adenoma and prostatic parenchyma
This plane is developed bluntly and sharply in a circumferential
direction on both sides of the prostate with careful hemostasis
using monopolar and bipolar coagulation. Monocryl 2-0 stay
stitches are used to provide traction on the adenoma to assist
dissection. The fourth robot arm or an assistant’s aid can be
used to pull the adenoma. The dissection proceeds from the
base to the apex and is carried out as far distally as possible
without risking injury to the external sphincter mechanism. In
the 12-oclock direction, particular care should be taken, re-
membering that the length of adenomas along the midline is
shorter than in other directions.

Apical dissection

At the apex, adenoma dissection should proceed with appropri-
ate consideration of the fact that more lateral adenoma tissue
may be present distal to the adenoma-urethral junction of the
midline. The principle is not to transect the adenoma, but to re-
move the entire adenoma along the margin. Once the dissec-
tion is complete, the urethra can be cut under direct vision.
However, it is not always possible to incise the urethra under
clear vision. In such cases, the urethra is cut in the 12-oclock
direction first, the adenoma is removed from the attachment,
and the remaining tissues are trimmed (Fig. 2D, E).

Bleeding control of the prostatic fossa

Bleeding vessels in the prostatic bed are coagulated and may be
oversewn with a 3-0 V-Loc (Covidien, Dublin, Ireland) run-
ning suture (Fig. 2F).

Bladder neck reconstruction

Bladder neck-reconstructing sutures incorporating the prostate
tissue and bladder mucosa are done circumferentially with a
2-0 V-Loc (Covidien) continuous running suture, which is
helpful for hemostasis. Some surgeons perform retrigonization
by advancing the bladder neck mucosa as far distally to the
prostate apex as possible (Fig. 2G).

Bladder closure
A 20F three-way Foley catheter is placed and the cystotomy is

closed in 2 layers using 3-0 and 2-0 V-Loc sutures. Irrigation
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with normal saline is continued overnight (Fig. 2H).

Other Modifications

Transperitoneal transcapsular approach (the Millin technique)
A transverse incision is made through the prostate capsule. The
adenoma is identified via electrocautery of the prostate capsule
through the superficial dorsal venous complex. Using a combi-
nation of blunt dissection and electrocautery to obtain hemo-
stasis, the adenoma is dissected circumferentially. The urethra
is incised distally. The adenoma is removed and the bladder
neck mucosa is then advanced to the urethral mucosa with 2-0
Monocryl interrupted sutures [13].

Extraperitoneal approach
The preperitoneal space is prepared with finger dissection and
balloon insufflation.

After all trocars are inserted, a cystotomy incision is made
longitudinally from the anterior bladder wall to the bladder
neck, and the adenoma is removed in a similar way as in the
transperitoneal approach [15].

Intrafascial simple prostatectomy

This procedure, reported by Clavijo et al. [16] is similar to the
radical prostatectomy technique that is performed in patients
with low-risk localized prostate cancer. In the early stages of
surgery, the neurovascular bundles are fully saved in the intra-
fascial layer, the prostate pedicle and deep dorsal vein complex
are divided and secured, the urethra is cut, the seminal vesicle
and vas deferens are cut at the prostate base and then closed,
and finally urethrovesical anastomosis is performed. The au-
thors emphasized that this technique offers several advantages.
First, it eliminates the need for irrigation, as there is no bleeding
of the prostatic fossa. Second, it is favorable for detecting pros-
tate cancer and high-grade prostatic intraepithelial neoplasia.
Third, it prevents the development of prostate cancer or new
prostate enlargement after surgery because it removes all pros-
tate tissue.

Single-port suprapubic transvesical simple prostatectomy

Steinberg et al. [17] reported a series of 10 extraperitoneal RSPs
performed using the da Vinci SP surgical system. A single sur-
geon with extensive experience in RSP operated via the extra-
peritoneal and transvesical routes through the robotic cannula
of the da Vinci SP system. The mean estimated blood loss was
141+£98 mL and the operation time was 172+ 19 minutes. The
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mean catheter time was 1.9+ 1.8 days.

RESULTS OF RSP: EFFICACY AND
COMPLICATIONS

Literature Review

PubMed was searched for “robot simple prostatectomy” or “ro-
botic simple prostatectomy.” Of the 144 papers, 77 were not di-
rectly related to RSP or were not written in English. Review ar-
ticles, expert opinions, case reports, and letters were excluded,
resulting in 30 remaining full-text articles. After the exclusion
of series describing fewer than 30 cases and studies with data
from more than 5 institutions, 7 case series were analyzed (Fig.
3). Four series were comparative studies and remaining 3 series
were noncomparative studies [3,4,18-22]. One series analyzed
and reported the results of 2 different RSP techniques separately
[19]. That review also presented the results of the separate anal-
ysis (Table 1). The total number of patients at the 7 institutions
was 574, and the mean age of the patients was 68.4 years. The

operation time was 97-274 minutes. The Foley catheter in-
dwelling duration was 3-9.4 days and the mean weight of the
removed prostate adenoma was 82.7 g (range, 61.2-110 g).
Blood transfusion was performed in 0%-9.4% of patients, and
major complications occurred in 1.2%-7.5% of cases. Regard-
ing functional outcomes, patients showed significant improve-
ments in maximum flow rate and the International Prostate
Symptom Score (IPSS) at postoperative follow-up examina-
tions. The 3 series reported incidental prostate cancer rates of
0.8%-11% [3,19,20].

Comparative Studies

The surgical outcomes were compared with pure laparoscopic
surgery in 2 series. Martin Garzén et al. [19] compared the re-
sults obtained using 2 robotic techniques with the results of
pure laparoscopy. Intrafascial RSP was safe and effective, and a
1-year follow-up showed that incontinence, IPSS, and Sexual
Health Inventory for Men scores were comparable to those of
patients who underwent pure laparoscopic or traditional RSP.

g—
Records identified through PubMed: Robot simple prostatectomy:
(search up December 31, 2019 by using dedicated research strategy)
§ N=144
g
!:E
1=
L
=
Records excluded after review
) Records screened No publication in English
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Fig. 3. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram. RSP, robotic simple prostatec-

tomy.

16 www.einj.org

Int Neurourol J March 31,2020



Cho, et al. « Robotic Simple Prostatectomy INJ

Table 1. Characteristics and perioperative outcomes of the included studies

Year of publication 2012 2015 2016 2016 2016 2017 2018 2019
Study Matei Pokorny Martin Garzén Martin Garzén Pavan Zhang  Johnson  Nestler
etal. [4] etal. [18] etal. [19] etal. [19] etal. [20] etal. [21] etal [3] etal [22]
No. of patients 35 67 79 76 130 32 12 35
No. of surgeons - 2 1 1 3 or more 2 2
Age (yr) 65.5 69 69.5 64.5 674 71 70 70.9
Mean operative time (min) 186 97 - - 150 274 157 182
Estimate blood loss (mL) or 121mL 200 mL 390 mL 535mL 250 mL -25g/dL -54%  -1.5g/dL
Hemoglobin change
Duration of Foley catheter 74 3 9.1 94 5 8 4 5
indwelling (day)
Hospitalization period (day) 3.17 4 - - 5 8 4 5
preoperative PSA (mg/dL) 5.44 6.5 6.7 10 6.1 6.4
Preoperative prostate volume (g) 106.6 129 80.3 75.5 118.5 121.5 94.5
Resection volume (g) 87.04 84 - - 77 110 61.2 77
Preoperative IPSS 28 25 227 20.9 23 - - 23
Postoperative IPSS 7 3 5.8 6.2 5 - - -
Transfusion rate (%) 0 1.5 6.3 6.3 9.4 33 9.4
Surgical route Transvesical - Millin Intrafascial Trans and - - -
(retropubic) extraperitoneal
Major complication rate (%) - 45 3.9 1.2 23 31 7.5 -
Participation center (single or multi)  Single Single Single Single Single Single Single -
Comparable study - - vs. LSP vs. LSP vs. LSP vs. HOLEP Learning vs. OSP,
curve  ThuVEP
Cancer detection rate (%) - - 5.06 26 0.8 - 11 -

IPSS, International Prostate symptom Score; LSP, laparoscopic simple prostatectomy; OSP, open simple prostatectomy; HoLEP, holmium laser enu-

cleation of the prostate; ThuVEP, thulium vapoenucleation of the prostate.

In another study comparing the results of 189 cases of pure lap-
aroscopy and 130 cases of RSP, the predicted bleeding volume
was slightly higher in the LSP group (300 mL vs. 350 mL,
P=0.07), but both procedures were found to be safe and effec-
tive, with no significant differences between them [20]. Studies
have also compared RSP with OSP, thulium vapoenucleation of
the prostate (ThuVEP), and HoLEP. Nestler et al. [22] com-
pared the results of 35 RSP procedures with those of 35 OSP
and 35 ThuVEP procedures in a matched-pair analysis of the
databases of 3 institutions. The operation time was 130 minutes,
83 minutes, and 182 minutes for OSP, ThuVEP, and RSP, re-
spectively, with the longest time found in the robot series. The
transfusion rate was 34.4%, 0%, and 9.4%, respectively. Postop-
erative improvements in uroflow and symptom scores were
good in all 3 groups, with no major difference. They concluded
that robotic surgery offers a reasonable alternative approach to
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open procedures, with the only significant disadvantage being
operation time. Zhang et al. [21] compared the perioperative
outcomes of 600 patients who underwent HoLEP performed
by 6 surgeons at one institution and 32 patients who underwent
RSP performed by 2 surgeons at another institution. The
amount of tissue removed was 96 g and 110 g, respectively;
more tissue was removed in the RSP group, but the difference
was not statistically significant (P =0.15). Furthermore, the rate
of complications of Clavien grade 3 or greater (P=0.03) was
not significantly different between the 2 groups. The operation
time was significantly longer in the RSP group (103 minutes vs.
274 minutes, P <0.001). The decrease in hemoglobin levels (1.8
g/dL vs. 2.5 g/dL), the transfusion rate (1.8% vs. 9.4%), hospital
stay (1.3 days vs. 2.3 days), and the mean duration of catheter-
ization (0.7 days vs. 8 days) were superior in the HOLEP group.
The operation time for the RSP group was markedly longer
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than at other institutions because the study included 2 patients
with a prostate size of more than 200 g.

DISCUSSION

The use of RSP in the surgical treatment of large BPH (weighing
80-100 g or more) has certain advantages over OSP, including a
reduced bleeding volume, lower transfusion rate, and faster re-
covery. Compared with pure laparoscopy, it shows comparable
surgical results, but it has the advantages of reducing fatigue
and being easy to perform for the surgeon. The operation time
of RSP is still inferior to that of other procedures. However,
considering that reports on other comparators such as HoLEP
presented results from the most experienced surgeons, further
improvements in the operation time of RSP are expected, since
we are still in the early reporting stage.

The learning curve of RSP is relatively short, at 10-12 cases
[3]. In particular, surgeons with experience in robotic pelvic
surgery can perform the operation without any difficulty, be-
cause the pelvic anatomy is already familiar, and there is a low
risk of requiring transfusion or experiencing major periopera-
tive complications, even for beginners. In contrast, according to
Brunckhorst et al. [23], the learning curve of HoLEP is about
50 cases, and complications occur in roughly 20% of the first 40
cases.

RSP has the advantage of sparing the urethra during the sur-
gical procedure, which requires a long time in the case of mas-
sive BPH. However, HOLEP requires the use of a 26F sheath, so
surgery may not be easy in patients with a small-caliber ure-
thra. In addition, removing massive BPH through the urethra
presents a risk of urethral damage and resulting urethral stric-
ture. In transurethral resection of the prostate, the incidence of
postoperative urethral stricture has generally been reported to
be approximately 6.5%, and in HoLEP, urethral stricture was
reported in approximately 3.3% of second procedures [24,25].
In contrast, urethral stricture rarely occurs in RSP.

In RSP, adenoma is removed by pulling it in the opposite di-
rection, without damaging the external sphincter or tissues as-
sociated with the continence mechanism such as the endopelvic
fascia or puboprostatic ligament. Therefore, there is little worry
about incontinence after RSP and no reports have described in-
continence as a complication of RSP. For HoLEP, transient in-
continence occurs in approximately 22% of cases. According to
Cho et al. [26], 18 patients, 4.6% of 393 patients who underwent
HoLEP experienced urinary incontinence for longer than 3

18 www.einj.org

months. The factors involved in urinary incontinence were
transition zone prostate volume and the enucleation ratio. Shi-
gemura et al. [27] also analyzed the result of 203 HoLEP opera-
tions. According to their report, postoperative SUI was present
at 1, 3, and 6 months in 35 (29.4%), 20 (16.8%), and 6 patients
(5.04%), respectively, who underwent surgery performed by
beginner surgeons, and in 32 (38.1%), 11 (13.1%), and 4 pa-
tients (4.76%), respectively, who were treated by experienced
surgeons. Approximately 5% of patients experienced urinary
incontinence for more than 6 months, suggesting that SUI dur-
ing this period can cause significant stress and anxiety, dimin-
ishing the patient’s quality of life.

RSP has the advantage of enabling simultaneous surgery for
associated diseases that are often present in patients with giant
BPH, such as bladder stones, bladder diverticula, and inguinal
hernia. These conditions can be corrected at the same time
without having to make separate incisions or change the posi-
tion.

CONCLUSIONS

As a form of surgical treatment in patients with large BPH, RSP
has the advantage of a short learning curve for surgeons with
experience in robotic surgery and a lower risk of major compli-
cations because of the good visual field. Since RSP is not per-
formed through the urethra, the risk of urethral injury or stric-
ture is lower than for transurethral procedures, which require
hour-long manipulations of the urethra in patients with large
prostates. RSP can be done in patients who cannot be placed in
the lithotomy position and in patients with a narrow meatus,
and it enables simultaneous surgery for important comorbid
diseases such as bladder stones and bladder diverticula.

The time spent on RSP varies depending on the operator, but
there is substantial room to reduce the operation time depend-
ing on the surgeon’ experience. In the future, surgical robots
are expected to be adopted for most urological operations. Ro-
botic surgery will be a very useful modality for most urosur-
geons; therefore, RSP is expected to be very widely adopted and
performed by more operators for the treatment of large BPH.

SUPPLEMENTARY MATERIALS

Supplementary video clips 1 and 2 can be found via https://doi.
0rg/10.5213/inj.2040018.009.v1 and https://doi.org/10.5213/
inj.2040018.009.v2.
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