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Abstract

Background: The latest attempt to improve the cosmesis of laparoscopic surgery is laparoendoscopic single-site
surgery (LESS). We present our initial experience with an alternative procedure with similar cosmetic benefit but
without technical limitations.
Methods: Small strategic laparoscopic incision placement (SLIP) nephrectomy is performed transperitoneally,
generally using three 5-mm ports (one in the umbilicus) and one 12-mm port placed below the pubic hairline,
such that only two 5-mm scars are visible without close inspection. We assessed our first 21 procedures, which
included all but five of the standard transperitoneal nephrectomies by a single surgeon from June 2008 through
July 2009. These were matched 1:2 (exactly by gender and American Society of Anesthesiology score, and then
closest in age and body mass index) from 96 patients undergoing similar standard transperitoneal laparoscopic
procedures from 2005 through 2008.
Results: The SLIP and control groups were well matched, with mean age and body mass index differing by only
3.6 years and 1.1, respectively. Of the SLIP patients, 34% were obese or morbidly obese, and a trainee was the
primary surgeon in 81% of cases. Mean operative time was 23 minutes longer in the SLIP cases. There was no
difference between groups in estimated blood loss, complication rate, or convalescence.
Conclusions: Like LESS, SLIP nephrectomy provides improved cosmesis. Unlike LESS, it is only slightly more
difficult to perform than standard laparoscopic nephrectomy and can be performed in technically challenging
cases (obesity, large specimen, etc). Similar to the literature on LESS, there is no convalescence benefit to SLIP
nephrectomy; the advantage over standard laparoscopy is purely cosmetic.

Introduction

Since the first laparoscopic nephrectomy there has been a
relentless effort to decrease invasiveness and improve

cosmesis associated with renal surgery. Most recently, this is
evidenced by interest in laparoendoscopic single-site surgery
(LESS), which is purported to decrease morbidity and improve
cosmesis while maintaining oncological principles.1 Although
this may be an exciting new horizon for some surgeons, the
technical difficulty of the approach poses a hurdle to wide-
spread use by the practicing urologist. Moreover, most evidence
suggests that the benefit of LESS over standard laparoscopy is
only cosmetic, with no improvement in convalescence mea-
sures.2–10 In this article we present our small strategic laparo-
scopic incision placement (SLIP) technique as an alternative to
traditional laparoscopy, which provides cosmetic benefits
similar to LESS but without the technical limitations.

Methods

SLIP technique

The SLIP nephrectomy is similar in its surgical progression
to the standard transperitoneal laparoscopic nephrectomy.
Patients are placed in a 458 lateral decubitus position. Gen-
erally three 5-mm ports are inserted, including the port for the
5-mm 308 to 458 video laparoscope placed within the umbi-
licus plus two ports placed superior and lateral to the umbi-
licus. A fourth 5-mm port is placed for liver retraction, if
needed. The only larger port is a 12-mm one, inserted below
the pubic hairline. This port is used for larger instruments,
stapler insertion, and specimen extraction. As such, there
generally are only two (or three if liver retraction is needed)
5-mm incisions visible postoperatively without close inspec-
tion (Fig. 1). If necessary, extra-long staplers and other in-
struments (as for bariatric surgery) can be used through the
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12-mm suprapubic site (Fig. 2), which, although distant from
the site of surgery, provides acceptable angle of approach to
the operative site. The specimen is removed via morcellation
through the 12-mm port site, which is enlarged transversely to
3 to 4 cm for morcellation under vision in cases of malignancy
but is left small for morcellation of benign specimens.11 We
routinely inject all port sites with 0.5% bupivacaine at the start
of all laparoscopic procedures.

Data collection and analysis

We identified retrospectively the first 21 consecutive lapa-
roscopic nephrectomies performed by a single surgeon
( J.S.W.) using the SLIP technique, including radical ne-
phrectomy (n¼ 10), simple nephrectomy (n¼ 8), and hemi-
nephrectomy for benign disease (n¼ 3). All cases were carried
out from June 2008 to July 2009. This group included all but
five of the standard transperitoneal radical, simple, and hemi-
nephrectomies by J.S.W. from June 2008 through July 2009.
SLIP nephrectomy was not done in five patients because of

locally advanced renal cancer (n¼ 1), anticipated peri-renal
inflammation (n¼ 1), and prior full midline incision (n¼ 3).

The 21 SLIP nephrectomy patients were compared 1:2 with
matched control cases selected from 96 standard (non-hand-
assisted) transperitoneal laparoscopic radical, simple, and
hemi-nephrectomies performed from June 2005 to July 2008.
The SLIP and control patients were matched exactly by gen-
der and American Society of Anesthesiology score, and then
as closely as possible by age and body mass index (BMI). We
compared demographics, operative factors, and outcomes.
Data were collected prospectively using our IRB-approved
database, and also retrospectively through chart review. The
length of the extraction site incision was measured at the
conclusion of the procedures. Parenteral morphine sulfate
equivalents were calculated as mg. morphine sulfate plus mg.
meperidine divided by 10 plus mg. hydromorphone times 10
plus mg. ketorolac divided by six. Statistical analyses were
performed using commercial software. p-values �0.05 were
considered significant. For comparing variables between pa-
tient groups, we used the chi-squared or Fisher Exact test for
categorical variables and the Mann–Whitney U test for con-
tinuous variables.

Results

The SLIP and control groups were well matched, with exact
matching by age and American Society of Anesthesiology
scores, and with mean age and BMI differing by only 3.6 years
and 1.1 kg=m2, respectively (Table 1). Notably, of the SLIP
patients, 24% had BMI 30 to 40 kg=m2 (obese) (Fig. 3) and 10%
had BMI >40 kg=m2 (morbidly obese), which was similar to
the control group.

There was no difference in terms of prior abdominal sur-
gery and distribution of procedure types between the groups
(Table 1). The primary operator was a trainee in the majority
of cases from either group (87% overall), and there was no

FIG. 1. (a) Port placement for right simple nephrectomy
with SLIP technique, including 5-mm laparoscope port (in
this case at upper edge of umbilicus after excising scar from
prior umbilical jewelry), two 5-mm working ports, and a
12-mm assisting port (used for instruments larger than 5 mm,
and for specimen extraction) below the pubic hairline.
(b) Abdominal scars in the same patient 6 months later.
SLIP¼ small strategic laparoscopic incision placement.

FIG. 2. Intraoperative view of right SLIP radical nephrec-
tomy in patient with a body mass index of 44 kg=m2 through
the 5-mm umbilical port. The operative field is surrounded
by instruments coming from different directions. An extra-
long stapler is used through the 12-mm suprapubic port.
Working instruments enter through 5-mm ports from the left
and the right. In this case a 5th port (5-mm) was necessary
for a liver retractor.
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difference between the groups. Mean operative time was 23
minutes longer in the SLIP cases ( p¼ 0.02), but all other op-
erative parameters were similar.

Complications were categorized using the modified
Clavien system. No significant intraoperative complications
or conversions to open surgery were noted in either group.
Postoperatively, 33% of the SLIP group versus 21% of the
control group had a Clavien category 1 or 2 complication, and
4.8% versus 9.5%, respectively, had a complication of Clavien
category 3 or greater. None of these rates was significantly
different.

As would be expected, there was considerable variability in
the number and size of ports used, as well as in the locations of
port placement. A mean of 3.4 5-mm ports was used in the
SLIP group versus 2.3 in the control group. Only one 12-mm
port was used in the former group compared with 1.9 in the
latter group ( p< 0.0001 for both comparisons). The placement
of the extraction-site incision differed between the groups,
with all but three of the extraction incisions in the SLIP group
being placed in the transverse suprapubic location described
above (all three nonsuprapubic incisions were made in lower
midline scars from prior operations), compared with 73% of
the control group extraction-site incisions being in subcostal,
paramedian, or flank locations ( p< 0.0001). Despite these
differences, the mean total incision length of the 2 groups was
comparable at 3.3 cm (SLIP group) and 3.8 cm (control group)
( p¼ 0.36).

Finally, short-term convalescence was similar between the
two groups (Table 1). The average length of stay was 1.6 days

in the SLIP group and 2.1 in the control group ( p¼ 0.42). On
average, pain control required 34 mg of morphine equivalents
in the SLIP group and 26 mg of morphine equivalents in the
control group ( p¼ 0.1793).

Discussion

Laparoscopic nephrectomy affords dramatic improvement
in cosmesis and convalescence over open surgical nephrec-
tomy, confirmed in several randomized clinical trials.12–16

Laparoscopic renal surgery has several variations and has
seen many advances over the years since the Clayman’s first
case performed in 1990.17 Minimally invasive surgeons con-
tinually search for ways to improve cosmesis even more, and
reduce the duration and intensity of convalescence. The most
recent alternative to standard laparoscopy is LESS. Propo-
nents of LESS have touted improved cosmesis as the major
advantage of the technique, and have suggested that im-
provements in overall convalescence and morbidity will fol-
low.4,18,19 The technical difficulty of LESS, however, is well
recognized and impedes its use.

The impetus behind developing SLIP was a desire to rise to
LESS’s challenge of improving cosmesis while also main-
taining the utility and versatility of multiple port sites so as to
avoid the technical restrictions of LESS. The 2 main principles
of SLIP are (1) use of the smallest ports that can accommodate
the required instruments, and (2) strategic use of existing
anatomical features (umbilicus, pubic hairline, scars, body art,
and body piercings) to hide the incisions. The results of the

Table 1. Comparison of Small Strategic Laparoscopic Incision Placement (SLIP) and Control Group

Demographic factor SLIP group (n¼ 21) Control group (n¼ 42) p-Value

Age—mean (range) 50 (24–84) 53 (26–79) 0.23

Gender
No. of men (%) 8 (38%) 16 (38%) >0.99
No. of women (%) 13 (62%) 26 (62%)

ASA score
No. of ASA 1 (%) 3 (14%) 6 (14%) >0.99
No. of ASA 2 (%) 10 (48%) 20 (48%)
No. of ASA 3 (%) 8 (38%) 16 (38%)
BMI, kg=m2—mean (range) 29.4 (20.1–48.9) 29.8 (20.1–48.9) 0.38
Nonobese <30 (No. of patients [%]) 14 (67%) 29 (69%)
Obese 30–40 (No. of patients [%]) 5 (24%) 9 (21%)
Morbidly obese (No. of patients [%]) 2 (10%) 4 (10%)
No. of patients with prior abdominal surgery (%) 4 (19%) 16 (38%) 0.16

Procedures
No. of radical nephrectomy (%) 10 (48%) 28 (67%) 0.12
No. of simple nephrectomy (%) 8 (38%) 13 (31%)
No. of hemi-nephrectomy (%) 3 (14%) 1 (2.4%)

Operative outcomes
Operative time, minutes—mean (range) 187 (108–265) 164 (100–288) 0.02
EBL, mL—mean (range) 185 (25–750) 150 (25–600) 0.51

Primary operator
No. of cases trainee (%) 17 (81%) 38 (90%) 0.42
No. of cases attending (%) 4 (19%) 4 (10%)

Convalescence measures and complications
No. of patients with Clavien grade 1–2 complication (%) 7 (33%) 9 (21%) 0.36
No. of patients with Clavien grade 3–5 complication (%) 1 (4.8%) 4 (9.5%) 0.66
MSO4, mg equivalents—mean (range) 34 (3–81) 26 (2–82) 0.18
LOS, days—mean (range) 1.6 (1–3) 2.1 (1–8) 0.42

ASA¼American Society of Anesthesiologists; BMI¼ body mass index; SLIP¼ small strategic laparoscopic incision placement; LOS¼ length of stay.
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current study, and the expansion of our SLIP principles to
additional procedures, suggest that SLIP is a favorable alter-
native to LESS.

In our series, the patient BMI and age range was vast, and
did not affect the choice to proceed with the SLIP nephrec-
tomy. Of the SLIP patients, 24% were obese (BMI
30–40 kg=m2) (Fig. 3) and 10% were morbidly obese (BMI
>40 kg=m2), with a mean BMI of 29.4 kg=m2. In three recent
publications comparing LESS to standard laparoscopic pro-
cedures in which detailed BMI information was provided, the
average BMI in the LESS patients was 27 kg=m2 and very few
patients had BMI >30 kg=m2.3,4,6 Additionally, trainees were
the primary surgeons in the majority of our SLIP procedures,
and there were no significant differences in intraoperative and
postoperative measures aside from a statistically significant
but clinically insignificant 23 minutes longer mean operative
time in the SLIP group, further supporting the contention that
the SLIP nephrectomy is not significantly more technically
difficult than a standard laparoscopic nephrectomy. In com-
parison, when reviewing the literature on LESS it appears that

these procedures were performed in ideal patient populations
with extensively trained attending urologists as the primary
surgeons, given the skill level needed to operate through a
single incision.7,19–22 The technical challenges of LESS renal
surgery are stressed repeatedly in the literature.

From a cosmetic standpoint, LESS does use only one incision
site, making for improved cosmesis compared with standard
laparoscopy. However, our experience is that small and stra-
tegically placed ports, taking advantage of the base of the
umbilicus and placement of the only incision>5 mm below the
pubic hairline (and other anatomical features), will also im-
prove the cosmetic outcome (Fig. 4). In fact, it might be argued
that the cosmetic result with SLIP (only two visible 5 mm in-
cisions) might be superior to that of LESS. Although incision
length was comparable between our two groups, the cosmetic
benefit of the SLIP approach owes to the differences in port
positioning. No incisions >5 mm from the SLIP group were
placed outside the umbilicus, suprapubic, or lower midline
positions. Although we and our patients are pleased with the
cosmetic outcome, we have not compared cosmesis with that of
standard laparoscopy (or with LESS) using a validated objec-
tive instrument, which is a limitation to this study.

Despite smaller incisions or even a solitary incision, it ap-
pears that convalescence differs insignificantly between
standard laparoscopy, LESS, and our SLIP technique. Clearly,
this is an outcome of great interest that could give advantage
to one approach over the others. The preponderance of liter-
ature comparing standard laparoscopy and LESS for renal
surgery published to date suggests that there is no difference
between the two approaches in terms of postoperative con-
valescence. Of nine comparisons of LESS and standard lapa-
roscopic simple=radical=donor nephrectomy, pyeloplasty,
cryo-ablation, or adrenalectomy published to date,2–10 only
three reported lower visual analog pain scores in the LESS
patients,4,8,10 only two found less postoperative narcotic use
in the LESS patients,5,8 and in only one was the duration of
hospital stay shorter in the LESS patients.10 It appears likely

FIG. 3. (a) MRI of large left renal mass. (b) Abdominal
scars in the same patient (body mass index¼ 36.6 kg=m2) 2
weeks after SLIP radical nephrectomy. The incision for the
5-mm umbilical port (laparoscope) is not visible. The inci-
sions for the 4 cm suprapubic extraction site and the two
5-mm working ports are marked with black arrowheads.

FIG. 4. Abdominal scars 6 months after right SLIP hemi-
nephrectomy. The incisions for the 5-mm umbilical port
(laparoscope) and the 12-mm suprapubic port (assisting port
and extraction site) are not visible. The incisions for the
working 5-mm ports (black arrows) are barely discernible.
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that, once incision size is reduced to a certain level, the post-
operative pain owing to the internal manipulation becomes
predominant and further reductions in incision size bring
limited if any improvement in convalescence.

Although LESS is certainly receiving attention for ingenuity,
its only clear advantages to date in urologic renal surgery have
been limited to improved cosmetic outcome.21 This improve-
ment comes with technical challenges and a steep learning
curve, even in very selected patient populations. By using
small ports that are strategically placed, we are able to main-
tain the standard and well-known approach to laparoscopic
renal surgery while also improving the cosmetic results. We
have modified our approach to laparoscopic pyeloplasty and
selected partial and donor nephrectomies using the principles
of SLIP. For pyeloplasties and selected partial nephrectomies,
the only 12-mm port (for needles and larger instruments) is
placed in the base of the umbilicus, and this site is the one used

FIG. 5. (a) Abdominal scars 2 weeks after right pyeloplasty
using a 12-mm port in the umbilicus (also used for the
postoperative drain), two 5-mm ports in the midline above
the umbilicus (black arrows), and a 2-mm grasper placed
through a small incision that is not visible. (b) Port place-
ment for right pyeloplasty using a 5-mm port in the umbi-
licus (also used for the postoperative drain), two 3-mm ports
in the midline above the umbilicus, and a 2-mm grasper
placed through a small incision without a port. (c) Abdom-
inal scars 2 weeks after the procedure in (b). The scars from
the 3-mm ports are less noticeable than the ones from the
5-mm ports (black arrows) and the 2 mm incision is not
visible.

FIG. 6. (a) Port placement for hand-assisted laparoscopic
left donor nephrectomy, with the hand-assistance device
placed through an 11-cm suprapubic transverse incision (the
longer incision allowed for the fascial incision to be moved
cephalad to an intraperitoneal location), a 12-mm port in the
base of the umbilicus, and two 5-mm ports. (b) Two weeks
later, only the two 5-mm incisions (black arrows) are visible
above the undergarments.
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for the postoperative drain. A small incision can be made for a
2-mm assisting grasper passed directly through the skin
without a port, and this wound closes without sutures. The
only incisions visible without close inspection are for two or
three 5-mm port sites (Fig. 5a). We recently have started using
3-mm ports (needlescopic laparoscopy, or microlaparoscopy)
for smaller working instruments in pyeloplasties. One 5- or 12-
mm port (depending on the suturing technique) is placed in
the base of the umbilicus, two 3-mm ports are placed for
working instruments, and a 2-mm grasper is placed directly
through the skin without a port (Fig. 5b). The cosmetic result is
truly outstanding, with only barely discernible scars only
3 weeks later (Fig. 5c). In the case of donor nephrectomy,
a procedure for which we still prefer hand-assistance, in
selected cases the hand-assistance device can be placed in a
transverse suprapubic site below the pubic hairline, the only
12-mm port is placed in the base of the umbilicus, and the only
incisions visible without close inspection are for two additional
5-mm ports (Fig. 6).

In conclusion, many laparoscopic renal procedures can be
performed using two or three 5-mm ports in visible locations, a
5- or 12-mm port (þ=�drain site) in the base of the umbilicus,
and any larger incision in a transverse suprapubic site below
the pubic hairline. This approach provides excellent cosmetic
results, without the limitations of LESS. Use of microlaparo-
scopic instruments and ports adds to the reduced cosmetic
impact. Given the ease of the SLIP technique and its relevance
to all surgeons while using standard multi-port laparoscopic
techniques, the SLIP technique should be considered an
alternative to LESS when improved cosmesis is desired.

Disclosure Statement

No competing financial interests exist.

References

1. Ponsky LE, Steinway ML, Lengu IJ, et al. A Pfannenstiel
single-site nephrectomy and nephroureterectomy: A practical
application of laparoendoscopic single-site surgery. J Urol
2009;74:482–485.

2. Raman JD, Bagrodia A, Cadeddu JA. Single-incision, umbilical
laparoscopic versus conventional laparoscopic nephrectomy:
A comparison of perioperative outcomes and short-term
measures of convalescence. Eur Urol 2009;55:1198–1206.

3. Tracy CR, Raman JD, Bagrodia A, et al. Perioperative out-
comes in patients undergoing conventional laparoscopic
versus laparoendoscopic single-site pyeloplasty. Urology
2009;74:1029–1034.

4. White WM, Goel RJ, Kaouk JH. Single-port laparoscopic
retroperitoneal surgery: Initial operative experience and
comparative outcomes. J Urol 2009;73:1279–1282.

5. Jeong BC, Park JH, Han DH, et al. Laparoendoscopic single-
site and conventional laparoscopic adrenalectomy: A mat-
ched case-control study. J Endourol 2009;23:1957–1960.

6. Andonian S, Rais-Bahrami S, Atalla MA, et al. Lapar-
oendoscopic single-site pfannenstiel versus standard lapa-
roscopic donor nephrectomy. J Endourol 2010;24:429–432.
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