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Abstract

Laparoendoscopic single-site (LESS) approach has been successfully employed
for a number of urologic procedures. The retroperitoneal approach further limits the
working space and instrument movement during LESS surgery, but has the advantage
of a faster post-operative recovery and lower complications rate. We present our first
experience using retroperitoneal LESS approach for a renal cyst decortication in a
40-year-old patient. The operative time was 40 minutes, the blood loss was minimal
and we did not encounter significant conflicts between the instruments. The patient was
discharged 2 days after the procedure and returned to full normal activity within one
week. We consider that the retroperitoneal LESS approach is feasible for upper tract
urologic surgery. Pre-bent instruments might further improve surgical gestures and
extend the indications for more complex procedures. Nevertheless, the advent of reusable
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devices is expected to increase the cost-effectiveness of LESS and expand its use.
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Introduction

Laparoendoscopic single-site surgery (LESS) was
successfully used for the first time in 2005 by Hirano et al [1].
Since then, many single-port devices have been developed,
both reusable and single use. As the experience in this new
field increased, more and more complex pathologies have
been tackled using LESS approach.

LESS surgery can be performed either by
transperitoneal or retroperitoneal approach, the latter having
the advantages of a faster post-operative recovery, lower
complications rate and earlier hospital discharge [1]. On the
other hand, the retroperitoneal approach is hampered by a
smaller working space and not so familiar anatomy [2].

Renal cysts prevalence varies in the adult population
between 20% and 50%, the vast majority of them being
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asymptomatic and undergoing regular surveillance [3].
Treatment of simple renal cysts is recommended when they
associate flank pain, infection, obstruction of the pyelocaliceal
system and hydronephrosis or impaired renal function. The
treatment options for simple renal cysts are laparoscopic
decortication or percutaneous aspiration-sclerotherapy (PAS).
The percutaneous approach has shown lower success rates in
comparison with the laparoscopic approach (60% vs 96.6%)
and currently it is not widely used, the surgical decortication
being the recommended strategy [4].

As renal cyst decortication is a simple and fast
procedure, we consider a minimally-invasive approach to be
mandatory, with retroperitoneal LESS surgery offering the
most advantages in terms of post-operative recovery, pain and
complications rate.

Case presentation
A 40-year-old male patient presented to our department
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with a 12-month history of left lumbar pain, which he described
as being dull, with an insidious onset. At presentation he was
hemodynamically stable, without fever and did not recall any
incident that might have caused the previously mentioned
pain. On examination, a pseudotumoral, elastic mass could be
palpated in the left upper quadrant. The ultrasound examination
revealed a 9 cm transonic mass, located at the upper pole of the
left kidney, which appeared to be a simple renal cyst.

The patient underwent a contrast-enhanced abdominal
and pelvic computer tomography (CT), which showed a
9/7/8.5 cm cyst at the upper pole of the left kidney, on the
anterior valve, with homogenous liquid content, thin, even
walls and no apparent septations or calcifications (Figure 1).
The CT also revealed a compressive effect of the cyst upon the
left pyelocaliceal system, causing an upper pole hydrocalyx.
Using the Bosniak classification [5], we graded the cyst as
type L.

The patient underwent a pre-operative full check-up.
A complete blood count and coagulation test were performed,
as well as the standard liver and kidney function test panel,
all of them being within the biological reference interval. No
abnormality was detected while assessing the urinalysis and

the urinary sediment.

Surgical technique

We describe the technique for the retroperitoneal
approach, using a laparoendoscopic single site surgery device
(GelPOINT, Applied MedicalResources Corp., Rancho,
Santa Margarita, CA, USA). After the induction of general
anesthesia, a Foley catheter was placed and the patient was
rotated in 900 right lateral decubitus, with the surgical table
bent at a 450 angle. The video cart was placed in front of
the patient and the surgeon at the back. A small incision was
performed on the mid-axillary line, above the left iliac crest
and the retroperitoneal working space was developed by finger
and Gaur balloon dissection.

The wound retractor was placed with the sealing lid
on top, with the three working trocars passing through in the
following manner: the trocar for the instrument on the right
hand (12 mm) was placed at the bottom end of the anterior-
posterior midline of the lid, while the trocar for the instrument
on the left hand (12 mm) was placed at the top end, on the
same axis. The optic trocar (10 mm) was positioned at the
left end of the latero-lateral axis of the lid, thus leading to the
triangular disposition (Figure 2).

&

Figure 2. Retroperitoneal LESS approach for renal cyst decortication. a) the wound retractor is positioned on the mid-axillary line, above
the iliac crest; the red line shows the costal margin, the blue line shows the iliac crest; b) the positioning of the trocars: 1. trocar for right
hand, 2. optic trocar, 3. trocar for the left hand; c) exterior aspect of LESS surgery.
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The insufflation was performed up to a pressure of 12
mm Hg. A 300 laparoscope, a fenestrated forceps, a vascular
sealer and a suction device were used for the procedure. The
Gerota fascia was incised medially and the cyst was identified.
The surrounding tissue was dissected and the cyst was incised
(Figure 3). Approximately 300 ml of serous citrine fluid were
evacuated. The remaining cyst wall was removed from the
kidney and sent for pathological analysis. The sealing lid was
removed, along with the wound retractor. The blood loss was
minimal. No drainage was placed.

The operative time was 40 minutes. We did not
encounter significant conflicts between the instruments, and
the working space allowed safe surgical gestures. The patient
was mobilized the same day, regained bowel movements in the
first post-operative day and was discharged on day 2. There
was no need for post-operative major analgesics and there
were no post-operative complications. The patient returned
to full activity after one week. The pathological examination
revealed a benign renal cyst.

Discussion

Laparoendoscopic single-site surgery generates more
and more interest among surgeons, not only for the immediate
cosmetic effect provided by the small and solitary incision
(about 2-3 cm), which can be easily hidden in pre-existing
scars such as the umbilicus, but also for the reduced need of
post-operative major analgesics, short recovery time and early
hospital discharge [6].

LESS surgery hurdles

One of the main disadvantages of the single-port
devices is that they are not reusable, therefore limiting the
practicability of LESS surgery not only to the surgeon’s
experience and the patient’s pathology, but also to the hospital’s
means and funds. As a result, large centers with increasing
number of patients resorted to self-made devices [7]. Since
the most problematic part is the sealing lid, this was replaced
with a surgical glove. When insufflated, it provides up to 5
working channels, created by cutting the tip of the fingers and
sealing the glove around the instrument with surgical thread.
Other authors preferred to repurpose old instruments. Yang
et al. [8] used a 10 mm operative laparoscope (Karl Storz,
Tuttlingen, Germany) with a 6-mm working channel, similar
to a nephroscope. Since this technique allows only one active

| \ Cyst wall

e

M
Figure 3. Intraoperative aspect of the retroperitoneal cavity. a) isolation of the renal cyst at the upper pole of the kidney; b) excision of the renal cyst wall .
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instrument, it was limited to short and facile procedures, such
as renal cyst decortication.

The X-Cone (Karl-Storz, Tuttlingen, Germany) is
a reusable metallic LESS device, which was successfully
employed by Schwentner et al. [9] in 29 patients. The main
disadvantage of this system is that all instruments have to pass
through a rigid channel with the diameter of 1.5 cm, so pre-
bent instruments are mandatory.

Retroperitoneal approach for LESS surgery

The preferred approach for LESS surgery is
transperitoneal [ 10], taking into consideration that these devices
have a series of restrictions in regards of the movements of the
instruments. Due to the circular shape of the wound retractor
and the sealing lid that constrict the instruments at the middle,
the fulcrum effect is reduced, as well as the triangulation, while
the clashing of the instruments is increased. Combined with
the retroperitoneal approach, which provides a small working
space, these two factors can put even a well-trained surgeon
to a difficult test. Kaouk et al. [10] concluded that because
of this impediment, an extra port may be required, or even
a conversion to standard multiport laparoscopy techniques,
due to the difficulty of dissection, failure to progress, difficult
suturing and retraction in complex surgeries. As a result, the
worldwide experience in retroperitoneal LESS surgery is
rather limited.

Moreover, the learning curve can be steep and
discouraging for many surgeons. Abdel-Karim et al.
[11] analyzed a series of 179 patients who underwent
LESS procedures performed by the same surgeon. The
retroperitoneal approach was employed only for 7.2% of the
cases, being considered a less suitable alternative, due to the
space limitations. The most peri-operative complications were
associated with the procedures that involved reconstructive
surgeries, in comparison with ablative ones. The authors
concluded that LESS can be performed safely by an experienced
laparoscopic surgeon after a learning curve of at least 30 cases.

Retroperitoneal LESS surgery applications in urology

Despite the initial hindrances, retroperitoneal
laparoendoscopic single-site surgery has been successfully
used for both diagnosis and treatment purposes, for benign and
malignant pathologies (Table I). Due to the reduced working
space, a combination of conventional and pre-bent instruments
might be preferable, especially for complex procedures.
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Table I. Outcomes of retroperitoneal LESS upper tract urologic surgery.

Author, year No of patients | Type of procedure | Reported outcomes
Micali et al, 2014 [12] |14 Renal biopsy - 100% success rate
- No post-operative complications
- Minimal hospitalization: 12-24 hours
Wang et al, 2016 [13] |51 LESS Adrenalectomy - similar operative time, hospital length of stay and complications
(obese patients) - LESS group had significantly shorter incisions, lower analgesic
vs requirement and superior scar satisfaction score
65 conventional - LESS is feasible for obese patients
laparoscopy
Tugcu et al, 2013 [14] |23 LESS Ureterolithotomy |- similar operative time, blood loss and hospitalization time
- shorter duration of post-operative analgesia (2.4 days for LESS vs
Vs 5.2 days for conventional laparoscopy, p=0.001)
42 conventional - shorter time to return to normal activities (6.4 days for LESS vs
laparoscopy 9.7 days for conventional laparoscopy, p=0.001)
Chen et al, 2012 [15] 10 Pyeloplasty - one conversion to multi-port laparoscopy
- combination of conventional and prebent instruments
- mean operative time of 148.4 mins
- mean hospitalization of 5.7 days
- one urine leakage treated conservatively
- satisfactory urinary drainage at 3 months
Chen et al, 2012 [16] 16 Total nephrectomy |- one conversion for adhesions due to genitourinary tuberculosis
- combination of conventional and pre-bent instruments
- mean operative time of 85 mins
- minimal blood loss
- mean hospital stay of 4 days
Wau et al, 2014 [17] 22 Total nephrectomy |- no conversions, no major complications
- combination of conventional and pre-bent instruments
- mean operative time of 98 mins
- minimal blood loss
- mean hospital stay of 3.4 days
Nomura et al, 2011 [18] |1 Radical - hemodialyzed patient with acquired cystic kidney disease and two
nephrectomy renal masses
- LESS feasible for radical nephrectomy
Dong et al, 2013 [19] 29 LESS Radical - self-made LESS device
nephrectomy - similar operative time, blood loss and complications rate
vs - LESS had a shorter duration of hospitalization (7.14 days vs 8.17
29 conventional days, p=0.009)
laparoscopy

Retroperitoneal LESS renal cyst decortication

This case-report presents our department’s first
experience with retroperitoneal laparoscopic single-port
surgery, using a non-reusable device (GelPOINT). We
consider that retroperitoneal LESS is feasible for renal cyst
decortication, as this surgery requires linear movements,
in a back and forth fashion, thus minimizing the clashing
of the instruments inside the retroperitoneal cavity. Ample,
circular movements needed for large dissection and
suturing may be hampered using this approach because of
the permanent contact of the instruments. In our case, we
did not encounter significant conflict of the instruments,
although we used only conventional rigid laparoscopic
instruments.

Similar experience was also described by Yang
et al. [8] and by Chen et al. [20]. However, they used an
operative laparoscope, allowing them to use only one

instrument at a time. The authors suspended the cyst using
a percutancous suture. While Yang et al. [8] chose the same
position of the single-port device, Chen et al. [20] placed it
halfway between the ipsilateral costal margin and the iliac
crest. Both authors reported a similar operating time to our
experience (a mean of 49 and 60 minutes, respectively), but
a longer hospitalization (3 days) than in our patient, who
was discharged on the second day after surgery.

Although it has shown a number of advantages for
the patients, not only in the immediate peri-operative period,
but also at 3 and 6 months follow-up, the retroperitoneal
LESS technique remains challenging for the surgeon,
especially in complex cases.

A transperitoneal approach with an umbilical single-
port trocar would have been a scar-less alternative for renal
cyst decortication, but we consider that the risk of intra-
and post-operative complications (bowel lesions, ileus) is
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higher for the transperitoneal access. Another alternative
would have been to perform the laparoscopic renal cyst
decortication using 5 mm laparoscopic instruments and
camera. Further studies are needed in order to emphasize
the advantages of both techniques.

Conclusions

The retroperitoneal LESS approach for renal cyst
decortication is feasible, with acceptable conflicts between
the instruments and working space. Pre-bent instruments
might further improve surgical gestures and extend
the indications to more complex procedures. Ablative
procedures seem to be more suitable for this technique,
but a thorough selection of the patients is needed in order
to demonstrate the best results. Nevertheless, the advent
of reusable devices is expected to increase the cost-
effectiveness of LESS and extend its use.
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