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Abstract Background: As laparoscopy becomes a standard approach in many urological proce-

dures, researchers strive to make minimally invasive surgery less invasive. Our objective was to

apply recent innovations in equipment and surgical approaches to develop the technique and per-

form laparo-endoscopic single site radical prostatectomy (LESS-RP).

Methods: The technique for LESS-RP was derived by combining existing techniques of standard

laparoscopic RP and developing techniques of urological LESS. This incorporated newly available

low-profile trocars, flexible instruments and a flexible-tip laparoscope. The procedure was per-

formed through a single 3-cm transverse infra-umbilical incision. LESS-RP was completed success-

fully via a single operative site without auxiliary needles or trocars. Perioperative variables and

postoperative outcomes were recorded and measured.

Results: The operative time was 424 min and the hospital stay was 10 days because of a vesicoure-

thral leak and ileus. The anastomotic leak resolved and the urethral catheter was removed at

4 weeks after surgery. The final pathology showed negative margins and Gleason 3 + 4 pT2c pros-

tatic adenocarcinoma.

Conclusions: LESS-RP is feasible by replicating laparoscopic RP techniques and incorporating the

LESS technique with the advent of flexible-tip laparoscopes and flexible instruments. After a learn-

ing curve has been overcome, this should be further tested prospectively to compare oncological and

functional outcomes with laparoscopic and robotic-assisted RP.
ª 2011 Arab Association of Urology. Production and hosting by Elsevier B.V. All rights reserved.
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Figure 1 Flexible shears used for prostatic apical dissection and

urethral transection.
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Introduction

The surgical treatment of prostate cancer has changed dramat-
ically over the past decade, with most prostatectomies carried

out using a minimally invasive approach. In 2005, >10% of all
radical prostatectomies (RPs) in the USA were done using ro-
botic-assisted laparoscopic surgery [1]. Only 2 years later, ro-

botic-assisted laparoscopic RP (RALP) was established as
the standard for RP [2]. In fact, there are currently more RAL-
Ps performed in the USA than open prostatectomies [3]. As
laparoscopic and robotic approaches become the standard of

care in various urological procedures, the quest for reducing
invasiveness and morbidity continues.

In 2002, Gettman et al. [4] introduced ‘natural orifice trans-

lumenal endoscopic surgery’ (NOTES) in urology, with the
hypothesis that in the absence of transperitoneal incisions,
there would be no external incisional pain and thus recovery

would be quicker. In an effort to altogether eliminate transper-
itoneal incisions, the authors proposed establishing access
through abdominal and pelvic viscera. Not surprisingly, this

technique was slow to gain acceptance because there was no
effective instrumentation and a stable platform, the potential
for iatrogenic intraperitoneal complications, and questions
about the proper closure of visceral incisions [5]. Realising

the limitations of NOTES, laparoscopic surgeons have
embraced the possibility of reducing the number of incisions
from the standard three-to-six to a single transperitoneal inci-

sion in a procedure consensually termed laparo-endoscopic
single-site surgery (LESS).

The incorporation of these novel techniques into RP has

been hampered by the inherent technical difficulties and intri-
cacies of performing the procedure laparoscopically. Standard
laparoscopic and RALP involves placing five to seven ports

transperitoneally. These ports are 5–12 mm in length, and with
each port comes the compounding risk of bleeding, organ in-
jury during port placement, port-site pain, and subsequent
port-site complications, such as hernias and wound infections

[6]. LESS has been applied to several procedures, including
appendectomy [7], cholecystectomy [8], nephrectomy [9], par-
tial nephrectomy [10], and recent reports of LESS-RP [11,12]

have also been published. The aim of the present report is to
describe the technique devised at our institution for nerve-
sparing LESS-RP, and to contribute to the existing data avail-

able on the feasibility of this novel procedure.

Patient and method

A 49-year-old man presented with cT1c prostate cancer with a
PSA level of 18.1 ng/mL. He was otherwise healthy and had no
previous abdominal surgery. The Gleason score based on his
prostate biopsy showed 3 + 4 adenocarcinoma. The patient

had a body mass index of 27 kg/m2. He elected to undergo
minimally invasive RP.

The patient was placed in a Trendelenburg position with

low lithotomy stirrups and the arms tucked. Sequential com-
pression devices were placed on both the lower extremities.
A single 3-cm transverse infra-umbilical incision was made.

Pneumo-insufflation was obtained using a Veress needle. A
flexible-tip laparoscope (LTF Series, Olympus Surgical,
Orangeburg, NY, USA), two 5-mm Anchorports (Surgiquest,

Orange, CT, USA), and a 12-mm trocar were placed through
separate fascial punctures within the single infra-umbilical
incision site. Flexible instruments (Realhand, Novare, Cuper-
tino, CA, USA) were used in addition to standard laparo-

scopic instruments. A 5-mm and a 10-mm flexible-tip
laparoscope (LTF Series) were used during the procedure, with
the 5-mm laparoscope reserved for use when 10-mm instru-

ments were required. A surgical assistant was also present
throughout the procedure to guide the laparoscope. The stan-
dard laparoscopic RP technique, as described previously [13],

was adapted to a single operative site. The seminal vesicles
were dissected posteriorly after incising the posterior perito-
neum. An athermal technique was used to eliminate thermal
injury to the pelvic plexus. A 10-mm disposable titanium clip

applier was used for hemostasis, and the seminal vesicles were
dissected to their tips. The space of Retzius was then entered
by dividing the medial umbilical ligaments and urachal rem-

nant. The endopelvic fascia was incised athermally and the
levator musculature swept off the lateral aspect of the prostate.
The puboprostatic ligaments were divided sharply. The dorsal

venous complex was controlled and divided using a laparo-
scopic linear stapler. The bladder neck was incised using artic-
ulating monopolar scissors. The articulating instrument was

critical to direct the tip of the instrument posteriorly and avoid
incising into the base of the prostate. The lateral prostatic fas-
cia was incised sharply, and after releasing the neurovascular
bundles the vascular pedicles were clipped and divided. The

prostatic apex was then dissected and the urethra was transect-
ed (Fig. 1). The specimen was immediately placed into an
entrapment bag. The vesico-urethral anastomosis was com-

pleted with 3–0 poliglecaprone 25 sutures with intracorporeal
knot tying (Fig. 2). Minimal leak was noticed upon irrigation
at the end of the procedure. The specimen was placed in an

entrapment bag and extracted through the infra-umbilical site
after the fascial incisions were connected. A 10-F drain was
placed through the same incision. No additional ports of any

size were used for retraction, dissection, or suturing.
Perioperative data were collected prospectively and re-

corded. Prophylactic subcutaneous heparin was administered
throughout the hospital course. Postoperative pain was as-

sessed by the nursing staff using a visual analog scale (VAS)
of 0–10, given to the patient both in the postanaesthesia care
unit and every 8 h during the remainder of the hospital stay.



Figure 2 Flexible needle drivers make intracorporeal suturing

and tying feasible during LESS.

Figure 3 Schematic representation of trocar placement.
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Information on the analgesic requirements for pain control (in

morphine equivalents) was also collected during the hospital
stay.

Results

The operative duration of this first LESS-RP was 424 min,
with no intraoperative complications; the estimated blood loss

was recorded as 100 mL. The postoperative course was compli-
cated because of a vesico-urethral leak and subsequent ileus,
resulting in a hospital stay of 10 days. The vesico-urethral leak
was managed by placing the urethral catheter on minimal trac-

tion and intermittent wall suction for 48 h. The mean VAS
scores were highest at 4 days after LESS-RP. The patient
was discharged home with a urethral catheter and Jackson–

Pratt drain in place.
After resolution of the anastomotic leak based on cystogra-

phy, the urethral catheter and extravesical drain were removed

at 4 weeks after LESS-RP. The final pathology was Gleason
3 + 4 pT2c adenocarcinoma with negative margins. At the
3-month follow-up the serum PSA level was undetectable.

The incision made at the umbilicus was found to be well healed
with no evidence of wound infection or incisional hernia
(Fig. 3). The patient reported almost complete continence
(no pads, and rare stress incontinence events) and potency suf-

ficient for penetrative sexual relations at 3 months after sur-
gery. At 3 months the patient responded to a Sexual Health
in Men questionnaire, with a score of 17. However, he admin-

istered prostaglandin intra-urethral suppositories occasionally.

Discussion

Since its introduction in 1991 [14], minimally invasive urolog-
ical surgery has been under continuous development, with re-
cent efforts directed at reducing the number of incisions made

with standard laparoscopy. There are recent reports of experi-
ences and the perioperative outcomes associated with LESS-
RP [11,12]. The purpose of the present study was to describe

our technique and confirm the tolerability of this procedure.
LESS-RP exclusively performed through one umbilical

incision was first reported by Kaouk et al. in 2008 [11]. Their
series included four patients who had single-site surgery using
the Uni-X Single access (Pnavel Systems, Morganville, NJ,
USA) multichannel port in a 1.8-cm umbilical incision. One
of the four patients developed a recto-urethral fistula, with

no other complications reported. The mean (SD) operative
time was 285 (30) min and the estimated blood loss was 285
(131) mL; the length of hospital stay was reported as 2–3 days.

The present patient required an operative time of 424 min and
had an estimated blood loss of 100 mL. An ileus, secondary to
a prolonged vesico-urethral leak, prolonged the patient’s hos-

pital stay to 10 days. At 3 months after surgery the patient re-
ported complete continence (pad-free), and erections sufficient
for intercourse, which, to our knowledge, represents the first

successful nerve-sparing LESS-RP.
Although the benefits of LESS are primarily conjectural at

this point, it is postulated that patients have reduced pain lev-
els, with improved cosmetic outcomes. The present patient had

VAS scores that gradually increased during the hospital stay
and averaged 3.25 on the day of discharge. His analgesic
requirements mirrored his VAS scores, with 246 mg of mor-

phine equivalents used throughout the hospital stay. No con-
clusions can be drawn from these data for tolerability of the
procedure, but a well-designed randomized control trial would

be needed to determine if there is a significant difference be-
tween LESS-RP and RALP.

Transitional animal and cadaveric studies have recently not
only shown the feasibility, but have also provided the platform

necessary for refining the technique. Barret et al. [12] showed
the feasibility of LESS-RP in a fresh human cadaver, and later,
LESS-RALP in a human patient. Both the LESS-RP and

LESS-RALP were performed using a combination of articulat-
ing and standard laparoscopic instruments and trocars placed
at the umbilicus, along with an additional 5-mm port placed in

the lower abdomen for suctioning, countertraction, and drain
placement. The total operative time for the LESS-RALP was
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reported as 150 min, and the estimated blood loss was 500 mL,
with no complication. Although postoperative data and fol-
low-up information is lacking in this case series, LESS-RALP

might resolve the ergonomic limitations we faced during our
LESS-RP, particularly during anastomosis, provide better
visualization, and provide an avenue for nerve-sparing tech-

niques to be incorporated into the single-site approach. On
the contrary, the robotic platform is bulky, with probable
clashing of robotic arms, and is associated with higher costs.

Notably, the procedures in the present study were performed
with the aid of a supplemental port, technically precluding
them from being considered LESS procedures.

Although our experience is small, it is critical to report such

complicated cases as this burgeoning field advances. Before
LESS-RP can be routinely offered to patients, functional and
oncological outcomes must be shown to be comparable to cur-

rent standards. Feasibility reports such as the present one lay
the groundwork necessary to show safety and achievability.
While this patient retained potency after undergoing a nerve-

sparing LESS-RP, patients who are not potent might be better
candidates for studies evaluating the feasibility of techniques
for radical prostate surgery. Randomized control trials com-

paring LESS-RP to standard laparoscopic RP, RALP and/or
open prostatectomy are necessary to determine the true effect
of LESS on oncological and functional outcomes, postopera-
tive pain, and cosmesis. Until such trials are completed, it is

imperative that experience with LESS, including complica-
tions, be reported accurately.

Conclusion

Based on our initial experience, nerve-sparing LESS-RP is
feasible and safe. The learning curve will depend on the sur-

geons’ previous laparoscopic and robotic experience, and
might be quite steep for the novice laparoscopic surgeon. Tech-
nological advances are vital for the development of LESS tech-

niques: further refinement of existing platforms, flexible-tip
laparoscopes, and flexible instruments will drive their develop-
ment. Prospective randomized data are mandatory to assess

outcomes and the ultimate role of LESS-RP and other LESS
techniques in urology.
Appendix A. Supplementary data

Supplementary data associated with this article can be found,
in the online version, at doi:10.1016/j.aju.2011.03.017.
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Editorial comment

The goal of minimally invasive surgery in urology is to achieve
the aims of treatment through very small or even no external
scar. Recent developments in technology and the introduction

of new instruments has encouraged urologists to perform vir-
tually all extirpative and reparative surgeries through a single
incision [1–3]. Although this approach poses many difficulties
for surgeons, it is very attractive to patients because of the im-

proved quality of life after surgery. Moreover, the only thing
that reminds them of their surgery is one small scar. In RP
the aim is to comply with the demanding oncological and func-

tional objectives while minimizing the invasiveness of the
procedure.

The authors in this article explored the feasibility of LESS-

RP, using one 3-cm transverse infra-umbilical incision, and
low-profile trocars, flexible instruments and a flexible-tip lapa-
roscope. They describe the technique in detail and present the

early outcomes. As this was their first case, the operative time
was very long (424 min) and the patient developed a urethro-
vesical leakage and ileus that prolonged the hospital stay for
10 days, and urethral catheterization for 4 weeks.

The authors are to be congratulated for their courage and
patience to do such a lengthy operation, and for their honesty
in reporting the complication. There are four previously re-

ported cases of LESS-RP, by Kaouk et al. in 2008 (Ref. [11]
in the article).

I remember the extensive debates about laparoscopic RP

when it was first described by Guillonneau et al. 2000 [4]. This
operation then stood the test of time and became the standard
for treating localized prostate cancer. Further developments in

the approaches of laparoscopic RP included RALP, which is

http://dx.doi.org/10.1016/j.aju.2011.03.017
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currently the most widely used approach for RP (Ref. [2] in the
article).

It must be emphasized that LESS-RP is still in its infancy

and must be performed by surgeons who have experience in
laparoscopic RP. The future will tell whether it will obtain
the same acceptance and popularity as the previous ap-

proaches or not. There is still a long way to go and there are
many obstacles, such as surgical difficulties, availability of less
expensive instruments, and a lack of standardized technique.

The role of centers with extensive experience in minimally
invasive surgery (like the authors’ institute) is to lead the uro-
logical community through this long and hard way to establish
a route for making LESS-RP technically feasible and repro-

ducible. The next step is to conduct randomized controlled tri-
als to compare the surgical and oncological results of different
approaches for RP, and thus establish evidence-based

guidelines.
Ahmed R. El-Nahas, Assistant Professor of Urology, Urol-
ogy & Nephrology Center, Mansoura University, Mansoura,
Egypt.
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