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Purpose: Robot assisted partial nephrectomy is rapidly emerging as an alterna-
tive to laparoscopic partial nephrectomy for the treatment of renal malignancy.
We present the largest multi-institution comparison of the 2 approaches to date,
describing outcomes from 3 experienced minimally invasive surgeons.
Materials and Methods: We performed a retrospective chart review, evaluating
118 consecutive laparoscopic partial nephrectomies and 129 consecutive robot
assisted partial nephrectomies performed between 2004 and 2008 by 3 experi-
enced minimally invasive surgeons at 3 academic centers. Perioperative data
were recorded along with clinical and pathological outcomes.
Results: The robot assisted and laparoscopic partial nephrectomy groups were
equivalent in terms of age, gender, body mass index, American Society of Anes-
thesiologists classification (2.3 vs 2.4) and radiographic tumor size (2.9 vs 2.6 cm),
respectively. Comparison of operative data revealed no significant differences in
terms of overall operative time (189 vs 174 minutes), collecting system entry (47%
vs 54%), pathological tumor size (2.8 vs 2.5 cm) and positive margin rate (3.9% vs
1%) for robot assisted and laparoscopic partial nephrectomy, respectively. Intra-
operative blood loss was less for robot assisted vs laparoscopic partial nephrec-
tomy (155 vs 196 ml, p � 0.03) as was length of hospital stay (2.4 vs 2.7 days,
p �0.0001). Warm ischemia times were significantly shorter in the robot assisted
partial nephrectomy series (19.7 vs 28.4 minutes, p �0.0001). Subset analysis
based on complexity revealed that tumor complexity had no effect on operative
time or estimated blood loss for robot assisted partial nephrectomy, although
complexity did affect these factors for laparoscopic partial nephrectomy. In ad-
dition, for simple and complex tumors robot assisted partial nephrectomy pro-
vided significantly shorter warm ischemic time than laparoscopic partial ne-
phrectomy (15.3 vs 25.2 minutes for simple, p �0.0001; 25.9 vs 36.7 minutes for
complex, p � 0.0002). There were no intraoperative complications during robot
assisted partial nephrectomy vs 1 complication during laparoscopic partial ne-
phrectomy. Postoperative complication rates were similar for robot assisted and
laparoscopic partial nephrectomy (8.6% vs 10.2%).
Conclusions: Robot assisted partial nephrectomy is a safe and viable alternative
to laparoscopic partial nephrectomy, providing equivalent early oncological out-
comes and comparable morbidity to a traditional laparoscopic approach. More-
over robot assisted partial nephrectomy appears to offer the advantages of de-
creased hospital stay as well as significantly less intraoperative blood loss and
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shorter warm ischemia time, the latter of which may help to provide maximal
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preservation of renal reserve. In addition, operative parameters for robot assisted partial nephrectomy appear
to be less affected by tumor complexity compared to laparoscopic partial nephrectomy. Interestingly while the
advantages of robotic surgery have historically been believed to aid laparoscopic naïve surgeons, these data
indicate that robot assisted partial nephrectomy may also benefit experienced laparoscopic surgeons.
Key Words: nephrectomy; carcinoma, renal cell; laparoscopy; robotics
SINCE its introduction in 1993 laparoscopic partial
nephrectomy has emerged as a viable option for the
surgical management of small renal masses.1,2 How-
ever, widespread acceptance of the laparoscopic ap-
proach may be limited by the technical challenges of
tumor dissection and intracorporeal suturing. These
impediments may relegate minimally invasive NSS
to the domain of experienced laparoscopic surgeons
practicing at high volume centers.3

The introduction of robotic technology, which has
revolutionized the surgical management of prostate
cancer, has recently found increased application in
renal surgery as well. With technical advances such
as magnified stereoscopic visualization and fully ar-
ticulating instruments under precise control, the da
Vinci® Surgical System may reduce the technical
challenges associated with critical portions of mini-
mally invasive partial nephrectomy including tumor
dissection and renal reconstruction.

Historically robotic technology has been primarily
believed to best aid the inexperienced laparoscopic
surgeon, which has been the suggestion de rigueur
of the bulk of available literature to date.4–9 As such,
little has been published examining the potential
benefits of robotic technology for surgeons with con-
siderable experience and comfort with a pure lapa-
roscopic approach. We describe the largest compar-
ative study of RAPN to LPN to date, evaluating the
experiences of 3 experienced minimally invasive
surgeons at 3 high volume academic centers.

PATIENTS AND METHODS

After obtaining institutional review board approval a total
of 129 consecutive robot assisted partial nephrectomies
and 118 consecutive laparoscopic partial nephrectomies
performed by 3 experienced minimally invasive renal sur-
geons at 3 high volume centers were retrospectively eval-
uated. All procedures were performed using similar tech-
niques, differing slightly in the means of access (Veress
needle in 2 series, Hasson access in 1 series) and with
subtle variations in trocar placement.

Techniques and trocar arrangement for RAPN and
LPN have been described in detail elsewhere and, there-
fore, a detailed description of technique is beyond the
scope of this report.1,2,10–12 However, we will highlight
some important variations in the techniques used.

For LPN a standard 3 trocar configuration was used for
most tumors. For right side tumors an additional 5 mm
trocar was placed for liver retraction. For RAPN the da

Vinci Surgical System was used in all cases at each insti-
tution. In most cases a 3-arm approach was used. How-
ever, for challenging tumor configurations and in patients
with excess perirenal fat a 4-arm approach was occasion-
ally used.

In all RAPN series a traditional medial approach with
zero or 30-degree downward angled optics was generally
used. However, at 1 institution occasionally a lateral con-
figuration with a 30-degree upward angled lens was used.
All variations of these approaches have been previously
described in the literature.10–15 All RAPN procedures
were performed entirely with the robot and no hybrid
procedures were performed.

For most lesions the renal artery was controlled with
Satinsky or bulldog clamps and clamping of the vein was
left to surgeon preference. Methods of hilar control were
consistent between LPN and RAPN at each center. Tumor
excision was performed sharply in all cases with careful
application of energy from electrocautery or TissueLink™
once the excision was complete. Tissue sealants and
thrombogenic agents were used at surgeon discretion, and
in this retrospective study were not uniform. Tumor bed
biopsy was routinely sent by only 1 surgeon, and was
consistent between LPN and RAPN experiences.

Renorrhaphy was performed during LPN using tradi-
tional tied suture closures or Lapra-Ty (Ethicon, Cincin-
nati, Ohio) clips. For the initial RAPN experience at our
institutions a traditional tied suture closure or Lapra-Ty
clip closure was used. However, early in the robotic expe-
rience each of our institutions transitioned to sliding-clip
renorrhaphy as previously described elsewhere.16

Perioperative data as well as clinical and pathological
outcomes data were retrospectively reviewed. In addition,
subset analysis was performed, comparing operative pa-
rameters for simple and complex tumor configurations
using the need for caliceal repair as an objective measure
of complexity. While there are admittedly many factors
that may contribute to tumor complexity, we chose the
need for collecting system repair alone as the simplest
means by which we could cleanly divide our data into
simple vs complex tumor configurations. This decision is
supported by prior studies that demonstrated that the
need for caliceal repair relates not only to the size but also
to the endophytic vs exophytic nature of the mass as well
as its centricity. Furthermore, these studies revealed that
the need for collecting system repair is associated with
longer WIT for laparoscopic partial nephrectomy.17,18

Therefore, we believed that the need for collecting system
repair better reflected tumor complexity than the more
subjective measure of imaging interpretation. Data for
each parameter were analyzed using a Mann-Whitney U
test to account for a lack of normal distribution and equal

variance in our samples.
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RESULTS

Patient demographics and perioperative data for RAPN
and LPN were compared, and the 2 groups were
equivalent in terms of mean age (59.2 years in both
groups), gender, body mass index (29.8 vs 28.5 kg/
m2), American Society of Anesthesiologists classifi-
cation and radiographic tumor size (2.9 vs 2.6 cm),
respectively. Disease pathology in the robotic (vs
laparoscopic) group was carcinoma in 67.2% (vs
75%), oncocytoma in 5.5% (vs 6.9%), angiomyoli-
poma in 14% (vs 7.6%) and benign/other in 13.3% (vs
10.5%).

Comparison of operative data revealed no signif-
icant differences in terms of overall operative time
(189 vs 174 minutes), rate of collecting system entry
(45% vs 54%) or pathological tumor size (2.8 vs 2.5
cm). Notably intraoperative blood loss was signifi-
cantly reduced in RAPN compared to LPN (155 vs
196 ml, p � 0.03). However, this finding was not
reflected in postoperative changes in hematocrit
which were statistically equivalent between the 2
groups (�5.5% vs �6.6%, p � 0.8). Hospital stay was
shorter in the RAPN group compared to the LPN
group (2.4 vs 2.7 days, p �0.0001). Warm ischemia
time was also significantly shorter in the RAPN
series compared to LPN (19.7 vs 28.4 minutes,
p �0.0001).

In terms of subset analysis based on tumor com-
plexity, as defined by the need for collecting system
repair, in the RAPN group there were 71 simple and
58 complex tumors, and in the LPN group there were
52 simple and 62 complex tumors. In the LPN group 4
patients who were lacking clear information on cal-
iceal repair were excluded from the subset analysis.
We found that while tumor complexity has no effect on
overall operative time for RAPN (185.1 minutes for
simple vs 194 minutes for complex, p � 0.3), complex-
ity does significantly lengthen operative time for LPN
(158.8 minutes for simple vs 190 minutes for complex,
p � 0.003). Interestingly for noncomplex lesions over-
all operative time was longer for RAPN than LPN (185
vs 158 minutes, p � 0.01). However, the operative time
for complex tumors treated with RAPN and LPN was
equivalent (194 vs 190 minutes, respectively, p � 0.9).

Complexity had a rather significant effect on
WIT in the RAPN and LPN groups. Increased
tumor complexity was associated with increased
warm ischemic time in RAPN (15.3 minutes for
simple, 25.9 minutes for complex, p �0.0001) and
LPN (25.2 minutes for simple and 36.7 minutes for
complex, p � 0.003). Across simple and complex tumor
configurations RAPN provided substantially shorter
warm ischemic time than LPN (p �0.0001 for simple
and p � 0.0002 for complex tumors).

Estimated intraoperative blood loss was also af-

fected by tumor complexity with a substantially de-
creased degree of blood loss for complex tumors
treated with RAPN vs LPN (155 vs 225 ml, respec-
tively, p � 0.01), although there was no difference in
blood loss for noncomplex tumors (154 ml for RAPN
vs 165 ml for LPN, p � 0.8). However, tumor com-
plexity and treatment modality had no effect on
decreases in postoperative hematocrit. Change in
hematocrit in the RAPN group was 5.1 for simple
tumors vs 5.4 for complex and in the LPN group 6.0
for simple vs 7.1 for complex.

There were no intraoperative complications dur-
ing RAPN and 1 complication during LPN when an
inadvertent adrenal injury prompted ipsilateral ad-
renalectomy. There was no statistical difference be-
tween intraoperative complication rates.

In the RAPN group there were 2 elective conver-
sions to open partial nephrectomy (1.6%), 1 for signif-
icant adhesions and 1 for indistinct tumor margins on
intraoperative ultrasonography. There were 5 conver-
sions in the LPN group (4.5%), 2 of which were con-
versions to a hand assisted approach for failure to
progress while 2 were conversions to laparoscopic rad-
ical nephrectomy when it became apparent that a
nephron sparing approach was not feasible. One case
was converted to open radical nephrectomy due to
significant hemorrhage from the resection site. Com-
parison of the conversion rates of the 2 groups was not
statistically significant (p � 0.3).

Postoperative complications occurred in 11 pa-
tients undergoing RAPN (8.5%). The 10 major com-
plications included 3 urine leaks (2.3%) which were
managed by ureteral stenting and percutaneous
drainage of the urinoma when indicated. In addi-
tion, there was 1 pulmonary embolus, 1 myocardial
infarction, 1 rectus hematoma, 1 instance of anemia
requiring transfusion and 2 arteriovenous malfor-
mations. A subcapsular hematoma developed in 1
patient which eventually required re-exploration and
completion nephrectomy. The minor complication
was clostridium difficile colitis. There were no in-
stances of mortality in the RAPN group.

There were 12 complications in the LPN group
(10.2%). The 9 major complications included 4 urine
leaks (3.4%) managed as previously described. In
addition, there was 1 instance of arteriovenous mal-
formation requiring embolization, 1 myocardial in-
farction, 1 hematoma requiring transfusion and 1
patient with anemia requiring transfusion. The 3
minor complications included 1 patient with ileus, 1
with a fever of unknown origin and 1 scapular abra-
sion from patient positioning. There were no deaths
in the LPN group. The difference between complica-
tion rates for RAPN and LPN was not statistically
significant.

Focal microscopic positive margins were encoun-
tered in 5 of 129 (3.9%) patients undergoing RAPN

compared to 1 of 118 (0.8%) undergoing LPN. This
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difference was not statistically significant (p � 0.11).
There were no grossly positive margins. The sole
positive margin in the LPN group occurred in the
fourth case evaluated in the experience, a case of
clear cell renal cell carcinoma. In the RAPN group
the positive margins occurred throughout the expe-
rience and appeared to occur regardless of tumor
size or the need for caliceal repair. Of note, 2 of the
5 positive margins in the RAPN group were in pa-
tients with benign pathology, both with angiomyoli-
poma. There have been no instances of disease re-
currence in any of the patients with malignancy, and
a reported positive margin at 4 years in the LPN
series and at up to 1 year in the RAPN series.

DISCUSSION

Although the experience remains relatively immature,
robot assisted partial nephrectomy is an emerging
technique that has demonstrated early outcomes at
least comparable to the traditional laparoscopic ap-
proach, with some end points appearing superior.
Early feasibility studies for RAPN in humans reported
reasonable operative and warm ischemic times rang-
ing from 155 to 242, to 21 to 31 minutes, respectively.
In addition, early and intermediate term oncological
outcomes demonstrated acceptable positive margin
rates, and no evidence of recurrent disease at a fol-
lowup of up to 16 months.4,6,7,12,15,19,20

In 2008 Rogers et al published the largest multi-
institution RAPN experience to date, culling data
from 148 patients at 6 institutions.21 There were 9
complications (6.1%) and 6 positive margins (4.1%)
in their experience, comparable to our study. Mean
OR time for Rogers et al was 197 minutes with a
mean warm ischemia time of 27.8 minutes, the lat-
ter of which was significantly higher than in our
experience. However, Rogers et al compiled the ini-
tial experience of 9 surgeons at 6 centers whereas we
evaluated data from 3 high volume surgeons who
likely surpassed the learning curve for the proce-
dure. In addition, differences in technique may ac-
count for the improvement noted in our series.

The first study comparing RAPN to LPN was
published by one of the investigators of this study
(MDS).6 Interestingly their data indicated that
RAPN conferred no advantage compared to LPN
across the board, including with regard to operative
time and warm ischemia time. However, it is of note
that their experience included only small, exophytic
masses and not the more complex masses treated in
the current study.

Nevertheless, a comparative study of RAPN and
LPN by Aron et al19 corroborated the earlier find-
ings of Caruso et al.6 They demonstrated no overall
differences between the 2 procedures in terms of

overall operative time, warm ischemia time, intra-
operative blood loss or length of hospital stay. There-
fore, the authors concluded that RAPN, while safe
and effective, conferred no substantive advantage to
the patient compared to LPN. However, it is impor-
tant to note that the sample sizes were small with
only 12 patients in each group. In addition, the
experience described by Aron et al differs from ours
in that it was not a pure robotic approach.19 Rather
the authors used a hybrid approach by performing
bowel mobilization and hilar dissection laparoscopi-
cally, and then docking the robot for tumor excision
and reconstruction. The robot was then undocked
and the remainder of the procedure was completed
laparoscopically.

These findings are contrasted by recent data from
Wang and Bhayani, who reported a large single sur-
geon experience comparing RAPN to LPN.22 They
found that RAPN was associated with shorter over-
all operative times and significantly shorter warm
ischemia times, the latter of which were also corrob-
orated by our multi-institutional analysis.

Our series represents the largest comparison of
robotic partial nephrectomy to laparoscopic partial
nephrectomy to date, with results suggesting patho-
logical outcomes and morbidity equivalent to those
of laparoscopic partial nephrectomy as previously
reported. However, in contrast to Caruso6 and Aron19 et
al our experience demonstrates a significant reduc-
tion in intraoperative blood loss, hospital stay and
warm ischemia times for RAPN when directly com-
pared to a similar cohort undergoing LPN by the
same surgeons.

In addition, we found that while increasing tumor
complexity results in increased operative times for
LPN, tumor complexity does not significantly affect
overall operative times for RAPN, perhaps indicat-
ing that the ease of tumor dissection and repair
allows for a more uniform experience with RAPN as
opposed to LPN, in which difficult angles or large
defects may require more time and skill to negotiate.
Furthermore, our data clearly indicate that regard-
less of tumor complexity RAPN provides substan-
tially shorter warm ischemic times than LPN, with
the most simple tumors addressed laparoscopically
struggling to best the ischemic times of even the
most complex tumors treated robotically. That these
differences are more pronounced than those of ear-
lier studies may be indicative of increasing facility
with the robotic approach due to increased experi-
ence as well as refinements in reconstructive tech-
niques not used in earlier investigations. Indeed a
recent report showed that the adoption of a sliding-
clip renorrhaphy technique was associated with sig-
nificant reductions in warm ischemia time for
RAPN.20 However, since the adoption of the sliding-
clip technique occurred at different points in each

institutional experience, the effect of sliding-clip
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renorrhaphy on ischemic times in this series is not
directly evaluable.

While the true clinical value of a shorter hospital
stay or a modest reduction in intraoperative blood
loss is a matter of debate, we believe that the sub-
stantial reduction in warm ischemic times, from
28.4 minutes overall in the LPN group to 19.7 min-
utes overall in the RAPN group, a 30% reduction,
represents perhaps the most important parameter
that differed between the groups. However, the ac-
tual clinical benefit of this reduction in warm isch-
emia time remains speculative because long-term
creatinine clearance data are needed to evaluate the
actual impact of reduced warm ischemia time on
long-term functional outcomes.

Other potential advantages of a robotic approach
are difficult to quantify. The ease of dissection and
repair using robotics has been clearly demonstrated
to allow for a foreshortened learning curve for the
operation, even for surgeons without experience in
minimally invasive renal surgery. For instance
Deane et al demonstrated that after only 10 cases an
experienced open surgeon was able to perform
RAPN with operative parameters and immediate
outcomes equivalent to those of experienced laparo-
scopic surgeons performing LPN.4 This finding com-
pares favorably to the Link et al analysis of LPN
which demonstrated that even after 200 cases the
learning curve for portions of the case performed
under the duress of warm ischemia still had not
been identified.23 In this series the learning curve
was not accurately evaluable because our institu-
tions may have differed in regard to prior familiarity
with robotic technology.

While most would agree that the advantages of
the robotic approach are of particular benefit to
those surgeons who lack the requisite experience
and technical skill for a pure laparoscopic approach,
our data indicate that the benefits may be even more
far-reaching, providing substantial advantages even
for highly experienced laparoscopic surgeons. The 3
surgeons in our study underwent focused fellowship
training during the era of laparoscopic partial ne-
phrectomy and, therefore, are comfortable with a
pure laparoscopic approach. That the robotic ap-
proach would nevertheless confer such a distinct
advantage for these experienced laparoscopic sur-
geons may be significant but further studies are
needed to evaluate this phenomenon.

Although the difference was not significant, there
were fewer intraoperative conversions to another
approach in the RAPN group compared to the LPN
group (2 vs 5, respectively). Furthermore, while
there were no conversions to radical nephrectomy in
the RAPN group 3 cases in the LPN group were
converted to radical nephrectomy. This discrepancy

may be due to increased surgeon experience and
comfort with nephron sparing surgery during the
RAPN experience, which occurred later than the
LPN experience at all institutions. Therefore, this
discrepancy may simply represent progression along
the learning curve for partial nephrectomy. Alterna-
tively the enhanced articulation and precision of the
robotic instruments may allow for more rapid con-
trol over intraoperative bleeding, which may reduce
the risk of conversion.

However, the enthusiasm for robot assisted par-
tial nephrectomy must be countered by several ob-
vious criticisms of this communication and of robotic
renal surgery in general. As this was a retrospective
review there is potential for unrecognized selection
bias in our study population. However, we believe this
effect to be minimal because all 3 institutions made a
complete switch from performing all minimally inva-
sive partial nephrectomies laparoscopically to per-
forming them robotically. Therefore, tumor size and
complexity were not factors in choosing the treatment
approach. Even so, since this was a stacked experience
it is possible that the overall learning curve for renal
surgery was a confounding factor in the improvements
we demonstrated in our RAPN experience, which
came later than LPN at all institutions.

The inconsistencies noted between estimated blood
loss and changes in postoperative hematocrit also
merit discussion. While the former issue is hindered
by relative subjectivity, the latter can also be af-
fected by numerous factors including preoperative
hematocrit, differences in postoperative hydration
and physiological differences in equilibration, which
are all highly patient specific. Therefore, we re-
ported both values as separate measures of the de-
gree of intraoperative blood loss and the true effect
on the patient.

In this study we noted a more than 4-fold increase
in the incidence of positive margins in the RAPN
group compared to the LPN group (3.9% vs 0.8%,
respectively). However, this difference was not sta-
tistically significant. In addition, when eliminating
benign pathology the rate of positive margins in the
RAPN group was decreased to 2.3%. The reasons for
this discrepancy are not entirely clear but it is pos-
sible that the greater precision afforded by robotic
assistance compels surgeons to aim for a smaller
margin of normal tissue surrounding the mass or
that robotic handling of the tissue may lead to an
iatrogenic positive margin.

In addition, the relative maturity of surgeon expe-
rience may serve as a confounding factor. As each
surgeon had extensive instruction in LPN techniques
during fellowship training, this comparison omits each
surgeon’s initial experience with the laparoscopic ap-
proach. Indeed this robust experience may account for
the relatively low rate of positive margins after LPN in

this study compared to reports from other authors
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citing positive margin rates of 1.3% to 6.3%.24–27 How-
ever, in contrast since RAPN has only recently
emerged, this report includes each surgeon’s initial
experience with RAPN. Therefore, it is possible that a
learning curve for margin status exists for RAPN but
has not yet been surpassed as it may have been for
LPN. Nevertheless, our positive margin rates for
RAPN are comparable to those of other large RAPN
series.20–22 Other studies demonstrated lower positive
margin rates for RAPN but those experiences were
small with only 20 patients evaluated, far fewer than
in this study.28,29

Nevertheless, the importance of a focally positive
margin remains a subject of debate as it has been
clearly demonstrated that the presence of a positive
margin does not necessarily indicate an adverse out-
come.26,30 Indeed in a recent analysis of nearly 1,400
partial nephrectomy procedures Yossepowitch et al
found that the presence of a focally positive margin
did not increase the risk of disease recurrence or
metastatic progression.31 This is consistent with our
experience as none of our patients with reported
positive margins to date have evidence of local re-
currence or metastatic progression at up to 1 year
for RAPN and more than 4 years for LPN.

Another possible criticism of this study is that
robotic technology may not be necessary for reducing
warm ischemic times. For instance, Nguyen and Gill
recently described a technique for early unclamping
during laparoscopic partial nephrectomy that re-
duced warm ischemic times by more than 50%.32 In
fact, when applied at the same institution for a RAPN
vs LPN comparison the authors found that early un-
clamping techniques favored LPN vs RAPN in terms
of warm ischemia times.19 However, it is important to
note again that because the study size was small, it is
likely that these data are significantly underpowered.
In our study we did not evaluate the use of early
unclamping techniques because we wished to keep the
techniques for hilar control and release consistent be-
tween the LPN and RAPN groups.

Further concerns include the potentially prohibi-
tive cost of acquiring and maintaining robotic tech-

nology, as well as the potential cost differential be-
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With the increased use of cross-sectional abdominal
imaging the detection of small, localized renal cell
carcinoma has increased steadily during the last few
decades by 3.7% per year.1 As such the majority of
current renal tumors are incidentally detected,
asymptomatic and quite amenable to NSS. While
open partial nephrectomy remains the standard
of care for renal tumors smaller than 4 cm and, in
selected patients, for tumors up to 7 cm, LPN
has increasingly emerged as a viable minimally
invasive alternative with comparable oncological
outcomes.2

Unfortunately widespread adoption of LPN by
practicing urologists has been curtailed because of
its technical complexity. However, with the intro-
duction of robotic technology there is potential for a
shorter learning curve for minimally invasive NSS.
In recent years initial RAPN published data have
demonstrated promising perioperative outcomes
comparable to those of large LPN series with highly
experienced laparoscopic surgeons.3 Intraoperative
oncological results suggest that this technique, un-
like LPN, has a relatively short learning curve.

Although this was a retrospective study the au-
thors should be complimented on this multi-institu-
tional, comparative review of RAPN and LPN per-
formed by 3 highly skilled, fellowship trained
surgeons. This marks the largest, multi-institu-
tional comparison of these 2 minimally invasive sur-
gical approaches. With well matched groups the
data suggest that with robotic optics, wristed instru-
mentation and a novel sliding Weck clip suture tech-
nique tumor excision and renorrhaphy can be per-
formed significantly faster with a mean reduction in
WIT of 9 minutes (p �0.01) (reference 20 in article).
All other perioperative outcomes including compli-
cations were comparable between the groups. Al-
though EBL and hospital stay were less for the
RAPN group, the clinical significance of an esti-
mated 41 cc and 0.3 days, respectively, is minor. The
observation of a higher focal positive surgical mar-
gin rate in the RAPN group, although not signifi-
ressed by the authors.
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This report is meaningful insofar as it is the first
to suggest that the robotic approach appears to ben-
efit experienced laparoscopic renal surgeons. How-
ever, it is important for readers to be cognizant that
a well trained bedside assistant and support from a
dedicated OR nursing team, coupled with robotic
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