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Abstract: The incidence of renal masses has increased over recent years, with a shift towards diagnosis at
earlier stages. Surgical resection remains the mainstay of treatment for localized renal masses. While radical
nephrectomy (RN) once dominated as the approach of choice, partial nephrectomy (PN) and other nephronsparing techniques have recently gained prominence. Although PN boasts improved outcomes in regard to
preserving renal function, the perioperative risks remain greater than those of RN, and potential survival
benefits continue to be debated. Advances continue to be made in identifying which carefully-selected
patients may benefit significantly from PN as compared to RN. The advent of the robotic surgical platform
has introduced additional options to consider when making treatment decisions. The robotic approach has
been associated with superior outcomes in PN. For RN, the robotic platform has thus far been associated
with increased costs and operative time, without improved outcomes. Tumor enucleation (TE) has gained
popularity as a method to preserve additional renal parenchyma, but remains controversial. This article
reviews the risks, benefits, and outcomes of approaches to radical and PN in order to best inform the modern
urologic surgeon in making treatment decisions.
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Introduction
Greater than 70,000 patients are diagnosed with kidney
cancer annually in the United States, with an associated
approximately 15,000 kidney cancer-related deaths (1).
There has been a significant increase in disease incidence
over recent decades, driven largely by increased utilization
of cross-sectional imaging and longer life expectancies
(2,3). Greater than 50% of renal masses are now diagnosed
incidentally, which has led to a “stage migration” where
earlier diagnosis of smaller masses has led to a shift towards
lower staging (4,5). Currently, the majority of patients are
diagnosed with clinically localized disease (stages I–II), and
thus have favorable survival estimates at 80–90% (6).
Renal masses include a diverse group of tumors comprised
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of benign masses, indolent cancers, and more aggressive
cancers. Over 90% of kidney cancers are renal cell
carcinoma (RCC). While advances have been made in
systemic therapies, the mainstay of treatment for the
localized renal mass remains surgical resection, either via
radical nephrectomy (RN) or partial nephrectomy (PN).
While RN has served as the definitive management option
over the past century, the utilization of PN has been rapidly
increasing over the last two decades, especially in tertiary
academic centers (7). Factors contributing to this shift
include increased prevalence of smaller tumors, advances in
surgical technology, and improved understanding of renal
surgery’s impact on functional kidney outcomes (8).
Despite the increased utilization of PN, there continues
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to be a lack of high-quality, prospective evidence to help
inform the selection of PN vs. RN as treatment for clinically
localized disease. Treatment decision-making thus relies
primarily on observational-based data, clinical practice
guidelines, and shared decision-making. Guidelines currently
recommend PN over RN for T1a tumors amenable to
nephron-sparing surgery (NSS) (6,9). For T1b and T2
tumors, PN is supported as an option in select patients (6,9).
Understanding the risk and benefit tradeoffs for PN vs.
RN for T1b and T2 tumors is critical in optimally treating
patients with various age- and lifestyle-related comorbidities.
Recent advances in surgical technology and technique also
influence a urologist’s approach to treating localized kidney
cancer. Herein, we set out to first review the latest evidence
on the risk and benefit tradeoffs for PN vs. RN, and to
provide an overview of recent considerations in surgical
technique in order to best inform treatment decision-making
for the localized renal mass.
Treatment decision-making between PN versus RN
Effect of PN on postoperative renal function
The most clearly established benefit of PN as compared to
RN is improved long-term postoperative renal function.
PN was initially developed as an option for patients with
intrinsic renal deficits such as solitary kidney, bilateral renal
tumors, or pre-existing chronic kidney disease (CKD). Over
time, surgeons began implementing PN in patients without
pre-existing renal deficit. Retrospective studies were the
first to show that PN can be safely used to preserve renal
function in patients with normal contralateral kidneys. A
2011 meta-analysis of 31,729 patients undergoing RN and
9,281 undergoing PN found that those who underwent
PN were significantly less likely to develop CKD (hazard
ratio 0.39, 95% confidence interval, 0.33–0.47) (10). A
more recent 2017 meta-analysis examining larger tumors
(clinical stage T1b and T2) found comparable results,
with patients undergoing PN having a lower risk of
developing CKD (11). PN has also been associated with a
reduced risk of downstream adverse renal outcomes, with
a 2008 retrospective cohort study finding that patients
with T1a tumors who underwent PN were less likely to
require dialysis or kidney transplant (12). PN has also been
associated with potential benefits in other organ systems
outside of the genitourinary system, with retrospective
studies reporting decreased rates of anemia of chronic
disease, less utilization of erythropoiesis-stimulating agents,
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and even reduced rates of osteoporosis and fractures in
patients undergoing PN as compared to RN (13-15).
While the vast majority of literature comparing PN
vs. RN has been retrospective or observational in nature,
there has been one prospective, randomized controlled trial
(RCT) to date in this space, the European Organization for
Research and Treatment of Cancer (EORTC) trial 30904.
The central findings of this study will be discussed further in
the next section, however, it is important to note here that
on secondary analysis it did confirm PN to be associated
with improved renal functional outcomes (12). In this multicentered RCT, patients with a renal mass <5 cm and an
anatomically normal contralateral kidney were randomized
to RN (n=268) and PN (n=273) with the primary endpoint
of all-cause mortality (ACM). PN was associated with a
lower risk of developing CKD than RN (64.7% vs. 85.7%)
at a median follow up of 6.7 years. Despite a lower risk of
CKD, notably they did not find a statistically lower risk of
full renal failure, defined as estimated glomerular filtration
rate (eGFR) <15 mL/min/1.732 (16).
It has been suggested that this lack of significance of
risk of renal failure in EORTC 30904 may be in part
attributable to the inclusion criteria of an anatomically
normal contralateral kidney. Studies have shown that a
healthy solitary kidney is generally sufficient to maintain
normal renal function over the long term, a concept
for which strong support can be found in the transplant
literature (17). For example, one large cohort study of
kidney donors showed that, although the risk of renal
failure 15 years after donation was approximately eight
times higher than that of matched, healthy counterparts,
the absolute risk for these donors remained very low,
approximately 0.3% (18). That a solitary healthy kidney in
this population can maintain normal renal function over the
long term would suggest that it potentially may be difficult
to detect clinically significant changes in renal function after
PN vs. RN. Of course, the generally young and healthy
kidney donor population differs from the localized renal
mass population, that tends to be older, more comorbid, and
more likely to have preexisting CKD (8,19). Nonetheless,
that an otherwise healthy preexisting kidney is very often
sufficient to maintain normal renal function presents a key
challenge in detecting differences in clinically significant
harm in RN vs. PN (17).
Effect of PN on survival outcomes
Despite PN’s clear benefits regarding post-operative renal
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function, PN’s effect on survival outcomes has been less
clear. Many initially presumed that the reduced risk of
developing CKD would translate to improved overall
survival (OS) in patients with normal baseline kidney
function. Indeed, the first single-institution retrospective
studies, followed by more recent and extensive metaanalyses, have reported PN to be associated with a survival
benefit (11,20,21). For instance, a 2012 systematic review
and meta-analysis of 21 studies found PN to be correlated
with a 19% risk reduction in ACM (hazard ratio 0.81,
P<0.0001) (21).
However, when assessing OS benefit, it is critical to
note the concern for selection bias in retrospective studies,
as individual tumor characteristics inevitably inform
the surgeon’s decision between PN and RN. Evidence
for this bias is supported by the paradoxical finding in
several systematic reviews and meta-analyses that PN
is unexpectedly associated with superior cancer-specific
mortality as compared to RN, a finding that biologically
and intuitively does not make sense given the inherently
increased risk of positive margins in PN as compared to
RN for the small renal mass (11,21). The rationale for this
conclusion centers predominately around selection bias.
First, surgeons are inherently more likely to treat favorablylocated tumors with PN. Given that aggressive tumor biology
correlates with more complex tumor anatomy, it stands that
any retrospective PN cohort may have a different, perhaps
less aggressive, tumor biology than that of its respective
RN cohort (22). Another factor potentially contributing
to this selection bias is that healthier, stronger patients are
more likely to pursue the more complex, higher risk PN
operation. As such, there are many inherent (and difficult
to measure) confounders likely present in any retrospective
comparison study of PN vs. RN, which theoretically would
magnify the calculated survival effect of PN.
To adjust for this potential selection bias and minimize
the confounding present in these observational studies,
intricate statistical methodologies such as instrumental
variable analysis have been utilized to “pseudo-randomize”
patients. One such study examined 7,138 Medicare
beneficiaries with clinical T1a renal tumors from 1992 to
2007 (23). After utilizing instrumental variable analysis
in attempts to adjust for the confounders mentioned
previously, they reported that PN was still associated with
improved ACM (hazard ratio 0.54; 95% CI, 0.34–0.85) (23).
However, the validity of these purported survival benefits
were immediately questioned when the results of EORTC
30904, the lone prospective level 1 evidence in this space
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as discussed earlier, were published. EORTC 30904
found, unexpectedly, that patients randomized to RN had
improved survival as compared to those randomized to PN
in their intention to treat analysis. This study’s strength is
its prospective, randomized nature. However, despite this,
there are also several limitations. The most notable was
the challenging patient accrual that led to a significantly
underpowered study, only enrolling 541 patients across 45
medical centers over ten years, far from their target of 1,300
patients. This equates to approximately one patient per year
per institution. Given that many of these institutions are
high-volume centers of excellence, only enrolling about one
patient per year does limit the study’s generalizability. Also,
there was significant cross-over following the randomization,
potentially further limiting its conclusions (23).
Thus, regarding the potential survival benefits of PN,
urologists are left with the challenge of reconciling the
results of the lone RCT with those of the multitude of
other observational studies: a task which has certainly
muddied the waters. Unless other prospective trials emerge,
it is unlikely that this literature will be decisively clarified
anytime soon. One such potential trial has been proposed
by Campbell and colleagues that would randomize patients
with T1b or T2 tumors to either PN or RN and assess OS
as the primary outcome, with cancer-specific mortality, renal
function, cardiac, and metabolic outcomes as secondary
outcomes (17,24).
Perioperative risks of PN versus RN
Although PN confers the potential benefits as described
above, it is also an inherently more complex operation than
RN. There are several reasons for this, including a more
extensive dissection, incision into the highly vascular kidney
parenchyma with subsequent renorrhaphy, and prolonged
operative time. As such, decision-making must include
a careful assessment of the marginal perioperative risks
associated with PN as compared to RN in the context of
each individual patient.
For one, PN is associated with a greater intraoperative
blood loss and perioperative transfusion rate than RN
(25,26). This finding has been widely supported in the
literature, including a 2013 retrospective study using the
Nationwide Inpatient Sample that found increased postoperative bleeding associated with PN as compared to RN
(7.0% vs. 5.3%; P<0.001) (26). Data from the prospective
RTC, EORTC 30904, also supports PN to be associated
with higher rates of postoperative bleeding (13).
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Additional perioperative risks of PN have been linked
to tumor complexity, often characterized by nephrometry
score. These risks include urine leak, renal artery aneurysm,
and ureteral stricture, as well as increased operative time,
hospital stay, and perioperative mortality (22-24). Risk
of urine leak has been particularly well studied. A 2011
retrospective study found that each additional nephrometry
score point corresponded with a 35% increased odds of
developing a urine leak following PN (27). Another study
specifically looking at outcomes of PN of larger T2 masses
reported the risk of urine leak to be 17% (28). It does stand
to reason that performing PN on a complex, endophytic
tumor abutting the collecting system would necessarily
increase the risk of urine leak. That said, it is important
to note that the majority of urine leaks following PN are
temporary and will resolve spontaneously with conservative
management (29,30). Encouragingly, more recent reports
suggest that the rates of urine leaks following PN may be
decreasing with the adoption of the robotic platform (29).
Although the literature clearly supports increased
perioperative risk associated with PN as compared to
RN, it should be noted that overall, both operations are
generally well-tolerated in correctly selected patients (31-33).
In fact, one retrospective study of 1,092 patients found
that a patient’s co-morbidity status, as assessed by
Charlson comorbidity index, was a significant predictor
of complications (31). Regardless of whether the patient
underwent RN or PN, high-risk patients were twice as likely
(16.1 vs. 8.1%, P<0.001) to have Clavien-III complications
as compared to low-risk patients (31). These findings
suggest that patients with fewer comorbidities, who may be
better able to tolerate any increased risk of perioperative
complications, are likely excellent candidates for PN.
Oncologic control of PN versus RN
The majority of the literature to date suggests that PN
confers similar oncologic efficacy as compared to RN
(11,17,34). However, similar to above discussions regarding
OS, it is important to note that the current body of
evidence is primarily retrospective, a limitation that leaves
it subject to various biases. An example of this are recent
meta-analyses that have found a paradoxically increased
rate of cancer-specific survival in PN as compared to RN, a
finding likely best explained by selection bias. This is to say
that patients undergoing PN on average had different, or
biologically less aggressive, tumors than those undergoing
RN (11,21). Despite these limitations of the retrospective
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studies, it is encouraging that the only level I evidence to
date, EORTC 30904, did report similar oncologic efficacy
between PN and RN, finding no change in ten-year
cancer progression between PN and RN (4.1% vs. 3.3%,
respectively; P=0.48) (25). Future prospective trials would
help to clarify this topic further.
Another critical oncologic issue is the inherent risk
of positive surgical margins (PSM) after PN due to
preservation of the surrounding parenchyma. The published
rate of PSM after PN ranges between 0% and 7% (35).
However, the significance of PSM in terms of oncologic
impact is controversial. While initial studies were divided
on the association of PSMs with recurrence and subsequent
effect on survival, more recent studies have indeed found
an association with decreased OS (36-39). Current efforts
are focused on identifying risk factors for PSM after PN.
A prospective, multicenter, observational study published
in 2020 found the following independent predictors of
PSM in PN: low-volume center, imperative (as compared
to elective) indication, laparoscopic (as compared to open),
presence of lymphovascular invasion, upstaging to pT3a,
and clinical-stage cT1a vs. cT2 (38).
Impact of multifocality on PN versus RN
Another factor to consider in the decision-making process
for PN vs. RN is the possibility of tumor multifocality.
While there is much written about familial RCC and the
increased risk of tumor multifocality, it should be noted
that multifocal renal masses can also occur sporadically.
Regardless of cause, reports on the incidence of renal tumor
multifocality on presentation range from 5% to 11% (40-42).
Several studies in the past decade have demonstrated the
feasibility of PN for multifocal tumors (43,44). For example,
a 2010 series of 58 patients undergoing PN for multifocal
cT1b or greater tumors found similar rates of cancerspecific survival and OS to reported rates in the solitary
renal mass population (43). As such, an additional ipsilateral
or contralateral renal tumor at presentation, or the prospect
of developing another tumor in the future, can undoubtedly
make PN a more attractive option with goal of preserving
as much renal function as possible.
Surgical approach considerations in RN
RN remains the gold standard treatment for the localized
renal mass in any patient not suitable for NSS. Clayman et al.
ushered in the minimally invasive era to renal surgery
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with the first laparoscopic RN (LRN) in 1991 (45). A
laparoscopic approach allowed for equivalent oncologic
outcomes as compared to open RN (ORN), but with faster
recovery, lower blood loss, and decreased complication rates.
Laparoscopy quickly became the preferred approach for
patients with localized renal cancer requiring RN (46,47).
The emergence of the robotic platform in the early
2000s has again shifted the paradigm of surgical approach
across urology. Primarily driven by the widespread adoption
of robotic-assisted radical prostatectomy, the robotic
surgical system is now at the forefront of minimallyinvasive urologic surgery. This trend has also impacted RN
as seen by the increasing utilization of robotic RN (RRN).
Data from the Premier Healthcare database shows that for
patients in the United States undergoing RN, the use of the
robotic approach increased from 1.5% in 2003 to 27% in
2015 (48). Since 2009, decreases in LRN have paralleled the
increases in RRN, and LRN was overtaken by RRN for the
first time in 2015.
In contrast to other urologic operations, however,
for RN the robotic approach shows no clear benefit as
compared to a pure laparoscopic approach (49,50). One
plausible explanation is that standard RN does not entail
any intracorporeal suturing, a primary advantage of the
robotic approach in radical prostatectomy and PN (48).
Further, studies have shown that as compared to LRN,
RRN has increased costs and longer operative times, but
equivalent oncologic outcomes (47,50,51).
With no clear benefits of RRN as compared to LRN,
some have focused on the robotic platform’s increased costs,
arguing that RRN represents a “technical overtreatment,”
although exact estimates of cost differences vary (50).
A 2014 meta-analysis reported that using LRN instead
of RRN was associated with a $1,300 cost savings (50).
However, a 2017 retrospective study used SEER data and
reported an almost $10,000 difference in total inpatient
charges after RRN vs. after LRN ($53,681 vs. $44,161,
P<0.01) (49). Regardless of the exact amount, all agree that
embracing the robotic platform for RN currently incurs
a greater expense. Most of these cost increases have been
attributed to longer OR times; however, some have also
suggested that hospitals are simply more likely to raise
charges to account for the higher costs, acquisition, and
maintenance of the robotic system (48).
In the context of rising US health care costs, it is
reasonable to promote choosing the less costly option where
surgical approaches are otherwise equivalent (52). However,
it is clear that the robotic platform offers clear advantages in
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other urologic operations and is here to stay, perhaps even
becoming the centerpiece of contemporary urologic surgical
education. New urologists completing their training may
prefer robotic surgery over pure laparoscopy due to its
shorter learning curve, ergonomic console, and perceived
increased precision (48). From a cost point of view, one may
argue that we are still early in the robotic era and that with
further adoption of this technology will come decreased
costs. This hypothesis holds especially true if operative
times continue to decline as hospital team members become
more facile with robotic platform logistics. All taken
together, it stands to reason that in the face of equivalent
outcomes data, as is the case for RRN and LRN, the
urologic surgeon should choose the approach with which he
or she is most comfortable and experienced with to safely
and efficiently complete the operation.
Surgical approach considerations in PN
Emergence of robotic-assisted laparoscopic nephrectomy
The rise of the robotic platform has significantly changed
the PN landscape, undoubtedly serving as one of the main
factors driving the aforementioned trend of increasing PN
utilization. Gettman et al. is credited with the first reported
robotic-assisted PN (RPN) in 2004 (53). With magnified
3-dimensional visualization and articulating instruments
to facilitate intracorporeal suturing, many view the robotic
approach as significantly easier to learn and perform as
compared to the pure laparoscopic approach (54). This
“shorter learning curve” has helped bridge a technical gap
in NSS, making minimally-invasive NSS more accessible
to patients as more surgeons become comfortable with the
robotic approach. Considering this, it is no surprise that
RPN has continued to grow in popularity (55-57). One
recent study found that among cT1 tumors undergoing PN,
use of RPN increased from 41% in 2010 to 63% in 2013 (57).
Outcomes data for RPN compared to laparoscopic PN
(LPN) and open PN (OPN) have been promising, showing
RPN to be equivalent or superior to the other modalities.
Although there is currently no prospective level I evidence
in this space, there is an abundance of observational and
retrospective studies reporting excellent outcomes data for
RPN. A recent 2018 meta-analysis by Cacciamani et al.
performed a pooled analysis of 33 studies totaling 20,282
patients, finding RPN superior to OPN for blood loss,
transfusions, complications, hospital stay, readmissions,
percent reduction of latest eGFR, overall mortality, and

AME Med J 2020 | http://dx.doi.org/10.21037/amj-20-77

Page 6 of 10

AME Medical Journal, 2020

A

B

Traditional partial nephrectomy

Tumor enucleation

Pseudocapsule

Pseudocapsule

Margin of normal
renal parenchyma

Figure 1 Depiction of partial nephrectomy resection techniques. In traditional partial nephrectomy (A), excision is performed such that a
clear margin of renal parenchyma is left at the base of the tumor specimen. In contrast, the tumor enucleation technique (B) involves blunt
separation of the natural plane between the tumor pseudocapsule and kidney parenchyma.

recurrence rate (58). The same study found that RPN was
superior to LPN for ischemia time, conversion to open rate,
intraoperative and postoperative complication rate, PSM,
percentage decrease in eGFR, and overall mortality (58).
The consensus of the best evidence to date suggests RPN to
be at minimum equivalent, and likely superior, to other PN
modalities.
Tumor enucleation (TE) versus PN
An interesting shift in PN resection technique has been
the increasing utilization of TE and other related hybrid
methods. Initially utilized in the familial RCC population as
a method to preserve parenchyma in patients with multiple
tumors, TE involves blunt separation of the natural plane
between the tumor pseudocapsule and kidney parenchyma,
and is depicted in Figure 1 (6,59-61). This method contrasts
with the more traditional wedge resection technique which
leaves a clear margin of renal parenchyma around the tumor
specimen. As the body of literature investigating TE and
associated hybrid approaches continues to grow, some have
advocated for the development of a standardized reporting
method for resection technique. Minervini and colleagues
have proposed the Surface-Intermediate-Base (SIB) score
framework, which entails a macroscopic quantification
of the margins of normal parenchyma visible at the level
of the superficial, intermediate, and base surfaces of the
tumor (62,63). Adding up these values determines one of
five potential technique variations; which range from pure
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enucleation (score sum 0–1), pure enucleoresection (score
sum 3), hybrid enucleoresection (score sum 4), and resection
(score sum 5) (62,64). While widespread adoption of a
standardized reporting framework for resection technique
during PN remains to be seen, the impact of these differing
resection techniques remains controversial.
TE proponents argue there are several benefits to this
resection method. By not entering the parenchyma, the
surgeon can minimize hemorrhage while maximizing the
preservation of remaining nephrons. Taking advantage of
this natural, often avascular, plane facilitates blunt dissection
and can make the surgery less technically challenging,
lowering operative time and morbidity to the patient (59).
Several retrospective studies have shown encouraging
functional and oncologic outcomes associated with TE
as compared to traditional PN with resection of visible
parenchymal margin (59,60,65,66). A recent meta-analysis
examined ten retrospective studies and three RCTs. The
analysis found that when compared to conventional PN, TE
was associated with shorter operative time (155 vs. 168 min),
lower blood loss (182 vs. 259 mL), and smaller postoperative changes in eGFR (2.2 vs. 5.2 mL/min/1.73 mm2),
with equivalent oncologic outcomes (no difference in PSM
rate, recurrence rate, nor OS rate) (66).
Despite these encouraging findings, others urge caution
in quickly embracing TE techniques for several reasons (41).
Reports have shown that the pseudocapsule, which TE
techniques are based on, is incomplete in up to 30%
of cases (41,67). Further, another study found that the
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tumor may invade the pseudocapsule in up to 20% of
cases, theoretically increasing the risk of a PSM (59).
Despite several studies showing an equivalent PSM rate
between TE and traditional PN, much of these rely on
weak, retrospective data subject to selection bias. It stands
to reason that tumors upon which a surgeon chooses to
perform TE are likely smaller and more favorably-located
as compared to those selected for traditional PN. For these
reasons, clinical practice guidelines currently recommend
TE be considered in patients with imperative indications—
such as familial RCC, multifocal disease, or severe
CKD—in efforts to optimize nephron preservation. The
guidelines leave the rest to surgeon discretion, taking into
consideration patient and tumor characteristics (6).

Page 7 of 10

PN (especially from TE approaches) and towards RN. In
this way, RMB can clearly play a role informing surgical
approach considerations for the localized renal mass in
select patients.
Conclusions
The surgical approach to a localized renal mass requires a
nuanced assessment of several factors, including the size,
complexity, and oncologic potential of the tumor, combined
with the overall health, renal function, and degree of
comorbidities of the patient. Discussing these factors in
the context of the relative efficacy and risks of PN and RN
can inform a thoughtful shared decision-making process to
determine the best approach for the patient.

Role of renal mass biopsy (RMB)
When discussing the treatment considerations between
PN vs. RN for the small renal mass it is also prudent to
comment on RMB. While a full discussion of the strengths
and limitations of RMB are outside the scope of this
chapter, it is important to note there has been a recent push
for urologists to increase utilization of RMB in patients
in which it may affect management. This resurgence of
RMB has been driven by improvements in technique, a
relatively low procedural risk, and improved diagnostic
rates (68,69). A recent meta analysis found RMB of small
renal masses to have sensitivity and specificity of 99.7%
and 98.2%, respectively, for diagnosis of malignancy (70).
Further, RMB was shown to have strong concordance with
tumor specimen for histologic tumor subtype, 90.3% (IQR:
84–94.4%) (70). However, the main limitation of RMB is
its poor concordance with tumor grade, which this same
meta analysis found to be only 66.7% (IQR 60–69.8%), a
phenomenon that has been attributed to the marked tumor
heterogeneity of renal malignancies (71).
In light of these considerations, it follows that for
the appropriate patient RMB can be clinically valuable
in helping inform the optimal treatment strategy. For
example, much has been published on the use of RMB
to assist in the decision between active surveillance vs.
operative intervention (6). However, specifically for the
purposes of this chapter, RMB also has potential to inform
the optimal surgical approach after the decision for surgery
has been made. For instance, one can imagine a middle
age, comorbid patient with a complex, endophytic mass, in
whom the RMB returns showing a more aggressive tumor,
such as type 2 papillary RCC, may tip the scales away from
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