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Initial Experience with Retroperitoneal Laparoendoscopic
Single-Site Surgery for Upper Urinary Tract Surgery
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Department of Urology, Chosun University College of Medicine, Gwangju, Korea

Purpose: To report our initial clinical experience and perioperative outcomes of retro-
peritoneal laparoendoscopic single-site surgery (RLESS) for upper urinary tract
surgery.

Materials and Methods: Between June 2009 and October 2010, we performed RLESS
in 23 patients for various indications including radical nephrectomy (n=4), nephrour-
eterectomy (n=2), simple nephrectomy (n=10), and renal cyst ablation (n=7). RLESS
was performed with a homemade single-port device with a conventional rigid laparo-
scopic instrument and laparoscope. The parameters analyzed were age, body mass in-
dex, operative time, estimated blood loss, transfusion, time of oral intake, visual ana-
logue pain scale score (VAPS), length of hospital stay, and complications.

Results: One case of simple nephrectomy was converted to open nephrectomy because
of severe adhesion and inadequate surgical exposure. RLESS was completed in 23
patients. Mean operative time was 168.7+29.2, 227.5+50.0, 230.0+56.5, and 70.5+8.9
minutes for simple nephrectomy, radical nephrectomy, nephroureterectomy, and renal
cyst ablation, respectively. Estimated blood loss was 113.0+149.8, 170.0+156.8,
400.0+141.4, and 22.8+16.0 ml. The time to oral intake after surgery was 1.4+0.5,
1.2+0.5,1.5+0.7, and 1.1+0.3 days. The mean VAPS score was 1.1+0.2, 2.1+0.5, 2.0+0.5,
and 1.0+0.0 of 10 (range, 0.8 to 2.6). The hospital stay was 4.6+1.5, 3.7+0.5, 6.0+1.4,
and 3.2+1.7 days. No major perioperative complications were observed.
Concdlusions: The initial outcomes of our experience suggest that RLESS is a technically
feasible and safe procedure for upper urinary tract surgery. Prospective comparative
studies with conventional retroperitoneal laparoscopic surgery are needed to confirm
the potential benefits of RLESS.
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INTRODUCTION

Transperitoneal and retroperitoneal laparoscopic urologic
surgeries have proven to be safe and effective compared
with open surgery, offering the benefits of decreased blood
loss, less postoperative pain, shorter hospital stay, rapid
convalescence, and improved cosmetic effect. Recently,
laparoscopic surgery using new technology and surgical
techniques has maximized the cosmetic effect by reducing
the number of trocars, which has led to efforts to reduce the
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complications caused by trocars. Laparoendoscopic sin-
gle-site surgery (LESS), a technique that developed as an
extension of conventional laparoscopic surgery with the in-
sertion of a single port, multiple ports, or a single multi-port
platform through a single incision or location, is currently
receiving the spotlight [1-3].

Since the first LESS nephrectomy reported in the uro-
logic literature by Rané et al in 2007 [4], increasing experi-
ence and the proven safety and feasibility of LESS have al-
lowed the expansion of indications to include complex re-
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constructive procedures such as pyeloplasty, partial neph-
rectomy, ureterolithotomy, radical prostatectomy, and
radical cystectomy [1-3,5-9]. However, the majority of cas-
es reported to date have been transperitoneal procedures
for the various urologic diseases [10].

The retroperitoneal approach has some advantages com-
pared with the transperitoneal approach, which allows
more direct access to the kidney and renal hilum and has
the merits of rare retraction of internal organs and less risk
of peritoneal contamination by spillage of urinary contents
such as urine, tumor, or abscess [11].

Two institutions reported the first retroperitoneal LESS
surgery in urology in 2009 [12,13]. Since then, a limited
number of authors have reported retroperitoneal LESS be-
cause of the long learning curve and technical difficulties
[14-17].

The aim of this study was to evaluate the technical feasi-
bility and safety of retroperitoneal laparoendoscopic sin-
gle-site surgery (RLESS) and the clinical effects of 23 cases
of RLESS in our hospital.

MATERIALS AND METHODS

Between June 2009 and October 2010, we performed
RLESS in 23 patients for various indications including
simple nephrectomy (n=10), radical nephrectomy (n=4),
nephroureterectomy (n=2), and renal cyst ablation (n=7).
All surgeries were performed by one surgeon. The patient
was placed in the full flank position, and an approximately
3 to 4 cm transverse single incision was made beneath the
tip of the 12th rib. The retroperitoneal space was developed
with blunt finger dissection, and a balloon dilator was
placed into the retroperitoneal space and inflated with 800
ml of air. An Alexis wound retractor (Applied Medical,
Rancho Santa Margarita, CA, USA) was inserted into the
retroperitoneal space through a single incision. A home-
made single-port device consisted of an Alexis wound re-
tractor and a surgical glove. The ends of three fingers of a
no.7 surgical glove were cut, one 5 mm trocar and two 11

FIG. 1. The homemade single-port device consisted of an Alexis
wound retractor and a surgical glove.

843

mm trocars were fixed with silk tie in the finger joint of the
surgical glove, and the wrist of the glove was put in the outer
ring of the wound retractor (Fig. 1). After insertion of the
homemade single-port device and retroperitoneal insuf-
flation with CO; to 12 mmHg, conventional laparoscopic in-
struments and a 30 degree, 10 mm rigid laparoscope were
inserted. The RLESS procedures were performed accord-
ing to techniques used in conventional retroperitoneal lap-
aroscopy by the types of surgery.

Small specimens were retrieved through the 10 mm port
without port removal. Large benign specimens were re-
moved after the specimen in the entrapment bag was frag-
mented by use of scissors without extension of the incision
at the end of procedure. For radical nephrectomy, the speci-
mens were extracted via extension of the original incision
or via an additional Gibson incision according to onco-
logical principles. For nephroureterectomy, a modified
Gibson incision was made to pull out the dissected kidney
and ureter and then a distal ureterectomy with bladder cuff
excision was performed through the modified Gibson in-
cision to remove the specimen en bloc.

To analyze the patient group, we examined age, disease,
body mass index (BMI), the operative time, estimated blood
loss, transfusion, the time to oral intake after surgery, pain
intensity, length of hospital stay, and complications. The
pain intensity was measured by using a self-report pain in-
tensity scale (Visual Analogue Pain Scale, VAPS) for three
days after surgery. Patients were followed up post-
operatively for evidence of adverse events.

RESULTS

A total of 23 of 24 cases were completed without insertion
of the subsidiary port or open conversion. One case of sim-
ple nephrectomy was converted to open surgery because of
severe adhesion and inadequate surgical exposure.

The average age of the patients who underwent RLESS
was 56.8+14.4 years (range, 23 to 82 years), and the mean
BMI was 23.3+2.7 kg/m? (range, 16.1 to 27.2 kg/m?) (Table
1). The mean operative time of RLESS simple neph-
rectomy, radical nephrectomy, nephroureterectomy, and
renal cyst ablation was 168.7+29.2, 227.5+50.0, 230.0+
56.5, and 70.5£8.9 minutes, respectively. The estimated
blood loss during the operation was 113.0+149.8, 170.0+
156.8,400.0+141.4, and 22.8+16.0 ml. The time of oral in-
take after surgery was 1.4+0.5,1.2+0.5, 1.5+0.7, and 1.1+
0.3 days. The mean VAPS score was 1.1+0.2, 2.1+0.5,
2.0+0.5, and 1.0+0.0 out of 10 (range, 0.8 to 2.6), and the
mean hospital stay was 4.6x1.5, 3.7+0.5, 6.0+1.4, and
3.2+1.7 days. Almost all patients were satisfied with the
relatively small scar. No major perioperative complica-
tions were observed. There was one case of surgical site in-
fection, and three cases received a postoperative blood
transfusion. No positive surgical margins were observed in
patients who underwent RLESS radical nephrectomy and
nephroureterectomy (Table 2).
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TABLE 1. Patient demographics of RLESS for upper urinary tract surgery
Procedure No. of cases (n) Tumor size (cm) Age (yr) BMI (kg/m?)
Simple nephrectomy 10 57.0+15.5 (32-82) 22.9+3.6 (16.1-27.2)
Radical nephrectomy 4 5(3-7) 60.2+9.1 (55-74) 24.3+1.0 (23.2-25.3)
Nephroureterectomy 2 74.5+0.7 (74-75) 21.5+2.6 (19.7-23.4)
Renal cyst ablation 7 7.7 (5-10) 49.5+13.8 (23-64) 23.8+1.9 (21.0-26.5)

RLESS: retroperitoneal laparoendoscopic single-site surgery, BMI: body mass index

TABLE 2. Perioperative outcomes of RLESS for upper urinary tract surgery

Procedure No. of Mean OT Mean EBL  Mean LOH Trans Oral intake VAPS Cx
cases (min) (ml) (d) fusion (n) (d) (score)

Nephrectomy 10 168.7+29.2 113+149.8 4.6+1.5 1 1.4+0.5 1.1+0.2 SSI
Radical nephrectomy 4 227.5+50.0 170+156.8 3.7+0.5 1 1.2+0.5 2.1+0.5
Nephroureterectomy 2 230.0+56.5 400+141.4 6.0+1.4 1 1.5+0.7 2.0+0.5
Renal cyst ablation 7 70.5+8.9 22.8+16.0 3.2+1.7 1.1+0.3 1.0£0.0

RLESS: retroperitoneal laparoendoscopic single-site surgery, OT: operative time, EBL: estimated blood loss, LOH: length of hospital
stay, VAPS: visual analogue pain scale, Cx: complication, SSI: surgical site infection

DISCUSSION

Since the introduction of laparoscopic surgery in the uro-
logic area, the clinical outcomes of laparoscopic surgery
have shown decreased postoperative morbidity, shorter
hospitalization and convalescence times, and improved
cosmesis compared with open surgery. All urologic in-
tra-abdominal and pelvic procedures are feasible and safe
by the laparoscopic approach. However, complications re-
lated to port placement have been recognized in laparo-
scopic surgery [18,19].

Ongoing attempts to reduce surgical morbidity and im-
prove the cosmesis of laparoscopic surgery have stimulated
the minimization of the size and number of ports, and as
one of the evolving techniques, LESS was recently in-
troduced to aim at performing laparoscopic surgery by con-
solidating all ports within a single-site incision [1-3]. Since
the first LESS nephrectomy for a small nonfunctioning kid-
ney was reported by Rané et al in 2007 [4], various clinical
procedures in urology have been successfully completed by
using LESS techniques and have evolved rapidly with im-
proving techniques and technology [1-10].

Both transperitoneal and retroperitoneal approaches
are available for LESS. However, despite the several ad-
vantages of the retroperitoneal approach, RLESS has been
less commonly reported because it is more difficult to check
anatomical landmarks with RLESS and there is more
clashing of laparoscopic instruments due to the relatively
small working space compared with the transperitoneal
approach [11]. Recently, a large multi-institutional, world-
wide series of LESS in urology was reported, in which a to-
tal of 1,076 cases of LESS done at 18 institutions were
included. The most common procedures were extirpative
or ablative operations in the upper urinary tract. Clinical
outcomes of LESS were comparable to those of conven-
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tional transperitoneal laparoscopic surgery. In that study,
92% of the LESS procedures were performed via the trans-
peritoneal route [10].

After RLESS was first reported independently in 2009
by two groups, White et al and Ryu et al, several researchers
have presented their experiences with RLESS [12,13].
White et al performed 8 RLESS procedures, including 5
cases of cryoablation, 1 case of partial nephrectomy, 1 case
of cyst decortications, and 1 case of metastectomy [12]. The
clinical results showed that RLESS was feasible and of-
fered comparable surgical outcomes and superior cosmesis
and pain control compared with conventional retro-
peritoneoscopy. Ryu et al described single-port laparo-
scopic urological surgery via the retroperitoneal approach
using an Alexis wound retractor with flexible laparoscopic
instrumentation [13]. In that study, 14 patients underwent
RLESS for renal cyst decortications, adrenalectomy, neph-
roureterectomy, nephrectomy, and ureterolithotomy. All
cases were completed without conversion to conventional
laparoscopic or open surgery. There were no major intra-
operative complications, but wound dehiscence and bleed-
ing were noted in two patients. Micali et al presented 11
RLESS procedures for renoureteral surgeries such as ure-
terolithotomy, renal cyst ablation, and renal biopsy [14].
They used a multichannel port with standard and bent in-
struments and a flexible laparoscope. A total of 10 of 11 pro-
cedures were completed without conversion. A single case
of ureterolithotomy was converted to open surgery. RLESS
was concluded to be a safe and feasible procedure for renal
biopsy and renal cyst ablation with a shorter convalescence
time, less postoperative pain, and better cosmetic out-
comes, but LESS ureterolithotomy was more challenging
for the lack of triangulation. Bent laparoscopic instru-
ments were not suitable for the retroperitoneal space.

Chung et al successfully completed seven RLESS adre-
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nalectomies using a homemade single-port and conven-
tional laparoscopic instrumentation without laparoscopic
conversion or complications [15]. They reported that RLESS
adrenalectomy was a safe and feasible procedure for func-
tional adrenal tumors using conventional laparoscopic
instruments.

In our study, 23 of 24 cases of RLESS for upper urinary
tract surgery were completed without insertion of the addi-
tional port or open conversion. We preferred the retro-
peritoneal approach to the transperitoneal approach be-
cause we have been familiar with conventional retro-
peritoneal laparoscopic surgery since the first experience
of retroperitoneal laparoscopic nephrectomy in 1997.
Although RLESS does not make a scarless wound com-
pared with transperitoneal LESS and objective assess-
ment concerning cosmetic satisfaction is difficult, most of
the patients were satisfied with the small scar. The oper-
ative outcomes of our RLESS renal cyst ablation and simple
nephrectomy series were comparable to those of previously
reported RLESS studies [13,14,17]. Our initial results
showed that, in our experience, RLESS is a technically fea-
sible and safe procedure for upper urinary tract surgery.

The multi-channel port, which allows many instruments
to be inserted in the single incision, is necessary for operat-
ing RLESS. We used a homemade single-port device that
consisted of an Alexis wound retractor and a surgical glove
instead of a commercially available port (Fig. 1). It takes
10 to 15 minutes to make the homemade single-port device
and there is a possible risk of tearing of the glove or wound
retractor, resulting in gas leaking or a loss of insufflation
pressure. However, the number and size of the instruments
for surgery is freely adjustable and provides a wide range
of motion. The glove expanding with insufflation provides
additional gap among the instruments, and it enables the
instrument to have free movement in a single port. The sur-
gical glove could accommodate the usual insufflation pres-
sure with 12 mm Hg of COs.

Instrument triangulation is essential for proper dis-
section along anatomical tissue planes. However, parallel
insertion of conventional rigid laparoscopic instruments is
difficult to provide sufficient triangulation for the perform-
ance of procedures. Therefore, most laparoscopic surgeons
use flexible laparoscopic instruments for extirpative or re-
constructive urologic surgery to minimize clashing of the
instruments during the operation [10]. However, we used
conventional rigid laparoscopic instruments despite clash-
ing of the instruments because flexible instruments are dif-
ficult to use, are bulky, and do not have sufficient strength
to provide robust retraction and dissection in our early
experiences. For radical nephrectomy, RLESS was com-
pleted by using conventional rigid laparoscopic instru-
ments, although it took a somewhat long time for dissection
of the upper pole.

Extraction of the specimen can be considered to be one
of the important steps in RLESS. Small specimens can be
retrieved without port removal owing to the high elasticity
of the homemade single-port device. Large benign speci-
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mens placed in an entrapment bag are removed after the
specimen is fragmented by use of scissors without ex-
tension of the incision at the end of the procedure, because
expansion of the incision or making an additional incision
reduces the merit of the single-port surgery in terms of the
number and size of incisions. For radical nephrectomy, the
specimens are extracted via additional Gibson incision or
extension of the incision according to oncological princi-
ples. For nephroureterectomy, the distal ureterectomy
with bladder cuff excision is performed through a modified
Gibson incision and then the specimen is removed en bloc.
We may consider whether organ-ablative or non-radical
surgeries are suitable for RLESS.

RLESS is technically difficult compared with the con-
ventional retroperitoneal laparoscopic surgery and is still
in its relative infancy. According to recent clinical studies,
the clinical outcomes of RLESS are comparable to those of
the conventional retroperitoneal laparoscopic surgery. Shi
et al reported outcomes of LESS retroperitoneoscopic adre-
nalectomy compared with those of conventional retro-
peritoneoscopic adrenalectomy [16]. There were no sig-
nificant differences in terms of the estimated blood loss,
hospital stay, or postoperative complications between the
two groups, but the RLESS group had a longer median op-
erative time, whereas the use of analgesics was sig-
nificantly less. White et al described a comparative study
between RLESS and conventional retroperitoneal laparo-
scopic cryoablation [12]. The mean operative time was sig-
nificantly shorter in the conventional laparoscopic groups
(120 vs. 174 minutes, p<0.001). However, the mean VAPS
score was 0.4 out of 10 for the RLESS cryoablation and 2.6
out of 10 for the conventional retroperitoneal laparoscopic
cryoablation (p=0.023). Other perioperative parameters,
including mean tumor size, mean EBL, and mean length
of hospital stay were all comparable between the two
techniques. Chueh et al performed eight RLESS nephrec-
tomies that were completed successfully without complica-
tions [17]. No extra working port was required for any
cases. The median operating time was 164 minutes and the
median estimated blood loss was 50 ml. The median length
of hospital stay was 2 days. The median visual analogue
pain scale at discharge was 2 out of 10. These clinical results
were comparable with those of their previous retro-
peritoneoscopic nephrectomy [20].

There are some limitations to this study. We did not at-
tempt to evaluate the comparative outcomes between
RLESS and conventional laparoscopy or transperitoneal
LESS. In addition, scar satisfaction and quality of life were
not evaluated with a validated questionnaire. It is neces-
sary to expand the indication to complex reconstructive
procedures such as pyeloplasty, partial nephrectomy, and
ureterolithotomy. The power of our conclusions is weak-
ened by the retrospective nature of the study.

CONCLUSIONS

The 23 procedures were successfully completed in our ini-
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tial experience with RLESS for upper urinary tract
surgery. The initial outcomes of our experience suggest
that RLESS is a technically feasible and safe procedure for
use in upper urinary tract surgery. However, RLESS in ur-
ology is currently in the initial step. Additional surgical ex-
periences are essential to achieve proficiency, and further
refinements in instrumentation and operative techniques
will be required. Prospective comparative studies with con-
ventional retroperitoneal laparoscopic surgery or trans-
peritoneal LESS are needed to better establish the role of
RLESS in urologic surgery.
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