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ABSTRACT

The increasing use of routine CT scan, along with advances in imaging technology, have facilitated the early diagnosis of
incidental renal masses. This has resulted in the reduction in the rate of metastatic disease diagnosis.

Although surgery remains the mainstay in the treatment of renal tumors, the decreasing incidence of lymph node involve-
ment has created controversy regarding the importance and the ideal extent of lymph node dissection, formerly considered
mandatory at the time of radical nephrectomy. In this review, we critically assessed the role of lymph node dissection
at the time of radical nephrectomy. To date, randomized trials have failed to show a benefit of lymph node dissection
when broadly employed. This is likely due to the low prevalence of lymph node metastasis at the time of presentation,
the unpredictable pattern of lymph node metastasis from renal tumors, and the continued downward stage migration of
the disease. As a result, lymph node dissection for renal cancer is currently not recommended in the absence of gross
lymphadenopathy. In high risk patients, lymph node dissection may be considered, but it remains controversial and more
clinical evidence is warranted. Extended lymph node dissection is still recommended in individuals with isolated gross
nodal disease or those with lymphadenopathy at the time of cytoreductive surgery prior to systemic therapy. A practical
approach is summarized in an algorithm form.
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INTRODUCTION compared the outcomes of radical nephrectomy alone
versus associated with LND (1). In order to define the

The role of lymphadenectomy in the surgi- optimal contemporary approach to LND during the

cal management of renal cell carcinoma (RCC) still surgical management of RCC, we analyzed the most
remains controversial among urologists. In an age relevant data published regarding this issue. The re-
of continuous decreasing incidence of lymph node view of retrospective studies can be challenging due
metastasis, the broad application of lymph node dis- to inherent bias such as variable inclusion criteria,
section (LND) has recently been criticized by several disparate study designs, variable LND technique, use
authors due to the absence of demonstrated therapeu- of inconsistent staging systems and selection bias.
tic benefit, as reported in the European Organization For this analysis, three important factors should be
for Research and Treatment of Cancer trial number considered: 1) the prevalence of lymph node metas-

30881 (EORTC 30881), the only prospective trial that tasis; 2) the morbidity associated with LND; and 3)
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the benefit of performing LND in these cases. Once a
balance between all these parameters is reached, the
role of LND in clinical practice probably becomes
more evident. In this review, we evaluate the preva-
lence of lymph node metastasis, the efficacy of LND,
and present a rational algorithm for the selection of
suitable candidates for LND at the time of radical
nephrectomy.

PREVALENCE, RISK FACTORS AND
RELEVANCE

The reported overall incidence of lymph node
metastasis in renal cancer in surgical and autopsy
series is approximately 20%, but there is a signifi-
cant variability reported in the literature (2). As seen
in Table-1, the incidence of identified lymph node

Table 1 — Overall Prevalence of N+.

Year Author (Ref.) Study Design  Number of Cases / LND Prevalence of N+
Groups Included Technique
1982 Saitoh (15) autopsy 1828/ all stages autopsy 63.6%
1997  Johnsen & Hellsten (9) autopsy 554/ all stages autopsy 14.0%
1969 Robson (14) retrospective 88/ all stages extended 22.7%
1971 Skinner (18) retrospective 309/ all stages regional 19.4%
1978 De Kernion (4) retrospective 86/ Tany N+ or M+ regional 22.0%
1979 Waters (23) retrospective 130/ all stages regional 24.0%
1980 Peters (13) retrospective 356/ all stages extended 10.3%
1981 Sigel (24) retrospective extended 38.0%
1982 Siminovitch (17) retrospective 102/ T1-1NOMO mixed 8.8%
1986 Golimbu (7) retrospective 326/ all stages extended 7.9%
1990 Giuliani (6) retrospective 200/ all stages extended 24.0%
1990 Tsukamoto (21) retrospective 102/ all stages extended 21.0%
1990 Studer (19) retrospective 163/ all stages extended 14.1%
1991 Herrlinger (8) retrospective 511/ all stages extended 17.5%
1992 Ditonno (5) retrospective 97/ all stages extended 6.2%
1997 Giberti (25) retrospective 328/ all stages regional/extended 20.4%
1999 Schafhauser (16) retrospective 1035/ TanyNOMO mixed 14.1%
1999 Moudoni (11) retrospective 68/ TanyNanyMO -- 20.0%
2001 Minervini (10) retrospective 167/ TanyNOMO regional 5.0%
2001 Vasselli (22) retrospective 154/ TanyNanyM+ mixed 46.0%
2003 Terrone (20) retrospective 725/ all stages extended 13.6% (> 12n=20.4%)
2003 Pantuck (12) retrospective 900/ all stages mixed 14.3%
2004 Blute (3) retrospective 2028/ all stages (pMO) extended 4.4%
1999 Blom-EORTC (1) prospective 731/ T1-3NOMO extended 3.3%

LND = lymph node dissection; n = nodes; EORTC = European Organization for Research and Treatment of Cancer:
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metastasis ranges from 3% in surgical series, up to
63.6% in autopsy series (1,3-25). The wide variation
may be explained by the differences in patient selec-
tion, the extent of LND, and the presence or absence
of distant metastases.

Clinical stage and pathological grade of the
tumor is highly predictive of the prevalence of lymph
node metastases (6,12,26). When excluding patients
with metastatic disease undergoing cytoreductive
nephrectomy, the incidence of lymph node metastasis
in surgical series decreases to 3-10% (1,6,8). The
relationship of stage and lymph node metastasis has
been demonstrated by several authors. Giuliani and
colleagues reported a prevalence of nodal involvement
of 13.2% in stages pT1-2 and 36.1% in stage pT3-4
tumors (6). Pantuck and colleagues reported a nodal
involvement of 5.2% versus 23.4% for T1-2 and T3-4,
respectively (12). Similarly, higher tumor grade is also
associated with higher rates of positive nodes (5,6,20).
Pantuck et al. reported nodal metastasis in 33% of
Fuhrman grade 1-2 tumors (27), as compared with a
rate of 68% in those with grade 3-4 tumors (12).

The incidence of lymph node metastasis at
the time of clinical presentation has been steadily
decreasing over time as evidenced by longitudinal
analysis. When comparing the incidence of positive
lymph nodes in Robson et al’s early series of radical
nephrectomy and the more recent treatment arm of
the EORTC 30881, a drop from 30% to 3.3%, was
observed(1,14).

Another important factor contributing to the
lower incidence of positive nodes is the downward
stage migration in renal cancer seen with the increased
incidental detection of the disease. Studying a series
of 309 patients between 1935 and 1965, Skinner et
al. found a 7% prevalence of incidental renal masses
(18). More recently, the prevalence of incidental renal
tumors reported in a series of 131 patients studied by
Jayson and Sanders in 1998 was 61% (28). Konnak
and Grossman also reported on the change in inciden-
tal detection of renal tumors over time, from 13% to
48%, comparing two series of patients treated between
1961 and 1973, and between 1980 and 1984, respec-
tively (29). In addition a simultaneous decline in the
stage at the time of diagnosis was also observed, once
again confirming the stage migration phenomenon
(29). Since one of the most important risk factors
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for the presence of lymph node metastasis is clinical
stage, the increasing detection of incidental small
renal tumors is presumably a major etiology for the
observed decreasing prevalence of nodal metastasis
at the time of presentation.

The importance of the discussion regarding
nodal involvement in renal cell carcinoma is based
on the fact that the cancer-specific survival is greatly
impacted by the presence of lymph node metasta-
sis. Early series reported the 5-year cancer-specific
survival rate associated with lymph node metastasis
for RCC ranging from 21% to 35% (14,30). More
recently, Pantuck et al. and Blute et al. reported in a
contemporary series an overall 5-year survival rate of
23% and 20.9%, respectively (3,12). They also noted
on a multivariate analysis that the chance of dying
from RCC was 7.87-fold higher with lymph node
involvement than without (3), and that patients who
did not undergo LND were three times more likely
to die than those who did, regardless of the extent of
the dissection (12). Despite all controversies about the
necessity and extent of the dissection, the presence
of lymph node involvement in RCC undoubtedly
deserves attention, since the reported poor survival
rates can definitely be improved with LND in selected
cases. The great challenge is to properly identify those
cases that would most benefit from this practice.

Renal Lymphatic Drainage

Another factor that adds controversy to the
indication of performing LND during radical ne-
phrectomy is the unpredictability of renal lymphatic
drainage.

The pathways of renal lymphatic drainage
were initially described by Parker in 1935, during
anatomical studies of the posterior lymphatic chan-
nels of the abdomen (31). He noted that the lymphatic
drainage of the kidney was neither unique nor specific,
and the patterns of drainage could be quite variable.
Johnsen and Hellsten (9) in an autopsy study of 554
patients, observed the occurrence of unpredictable
patterns of nodal metastasis and the presence of distant
metastasis without regional lymph node involvement
(9). Saitoh and colleagues in an autopsy study in
Japan, analyzing 1828 cases of renal cancer, also ob-
served cases with distant metastasis without regional
lymph node invasion (15). They pointed out the im-
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portance of the vascular nature of RCC and hence the
predilection for early hematogenic dissemination (32).
Clinical series mimic these results (6,22). Vasselli et
al. reported an incidence of 53% of distant metastasis
without lymph node invasion (22) and Giuliani and
colleagues also observed the extremely poor negative
predictive value of regional LND in predicting disease
progression (6). It was postulated that the neovascu-
larization of RCC distorts the normal anatomy and
renders the lymphatic drainage unpredictable (33).
Therefore, defining the role of lymphadenectomy
during the surgical treatment of these tumors remains
a difficult task and a balance between the morbidity
of the procedure and the benefits of its practice must
always be sought.

MORBIDITY VERSUS BENEFITS

Technique and Extent of LND

The recommended extent of LND has varied
from an author to another. The extended dissection,
first proposed by Robson et al. in 1969, included
“all para-aortic and para-caval lymph nodes, from
bifurcation of the aorta to the crus of the diaphragm”
(14). Later, new limits were described dependent on
laterality. Templates proposed for tumors on the right
included the hilar, para-caval, pre-caval, retro-caval,
interaortocaval and pre-aortic lymph nodes, whereas
for left-sided tumors, inclusion of the hilar, para-aor-
tic, pre-aortic, retro-aortic, interaortocaval and pre-
caval nodes was recommended (34). It is important
to note that the primary renal lymphatic drainage on
the right is to the interaortocaval lymph nodes, and
on the left to the para-aortic nodes.

In practice, many surgeons attempt to de-
crease morbidity by limiting the extent of dissection.
Therefore, a limited regional dissection has been rec-
ommended, involving only the para-caval, pre-caval
and hilar nodes on the right side, and para-aortic, pre-
aortic and hilar nodes on the left side, particularly in
the setting of laparoscopically treated patients where
extended node dissection would be technically dif-
ficult. Also due to uncertainties about the benefit of
LND, disagreement persists about the ideal limits of
LND (3,6,20). Given the distribution of lymphatic
drainage, the use of limited node dissection in pa-
tients with substantial risk of lymph node metastases
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is likely to result in understaging, particularly on the
right side.

Some authors have tried to overcome the
divergences in the templates and to improve the stag-
ing role of the procedure by analyzing the same issue
from a different perspective. Terrone and colleagues
reported on the impact of analyzing the number of
dissected nodes, instead of anatomical extension of
the LND and have found that a minimum number of
13 nodes should be retrieved, in order to properly
stage and estimate the prognosis of these patients.
This cutoff resulted in a significant increase in the rate
of lymph node metastasis found (20). Thus, based on
this data, the best approach to effectively yield an ad-
equate lymphadenectomy and optimize staging, would
suggest a dissection of a nodal package extending be-
tween the regional and the extended pattern, to assure
that the proper number of nodes would be retrieved,
irrespective of the specific template limits.

Morbidity

It seems intuitive that an increased extent of
lymph node dissection would also increase the mor-
bidity of the procedure. However, when compared
to nephrectomy alone, nephrectomy associated with
LND, did not show increased morbidity based on
retrospective and prospective data (1,35). Addition-
ally, a direct comparison of various dissection patterns
was performed by Siminovitch et al. who reported a
group of NOMO patients, who underwent extended,
regional or hilar LND templates. They also failed to
demonstrate any difference in the morbidity or sur-
vival rates among these groups (17). Several other
large retrospective series have likewise failed to dem-
onstrate any difference in morbidity rates, as related
to the extent of dissection (2,8,12,16,23,30,36).

The most common complications related to
the surgical management of RCC are lymphocele,
chylous ascites (36), bleeding from lumbar or great
vessels, and injury to adjacent organs. However, it
is difficult to establish the direct correlation of these
events with the LND per se. The EORTC 30881 also
addressed this issue and did not show any difference
in complications rates, but an increased blood loss
was observed among those undergoing LND (1).

Although a significant morbidity is not
demonstrated in the literature, LND is still a highly
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complex procedure and because it carries a great
potential risk for serious intraoperative life-threaten-
ing complications, it should be performed only by
skilled, well-trained surgeons, who are familiar with
retroperitoneal dissections. In addition to providing
surgical expertise, urologists should carefully identify
only those candidates in whom there is a clear benefit
in performing the LND.

Benefits

Throughout the years, three potential ben-
efits of LND at the time of nephrectomy have been
evaluated: 1) improved staging and prognostication;
2) improved survival following surgery; and most
recently 3) improved response to systemic therapy.
Given the limitations of the inconsistent lymphatic
anatomy described above, the accuracy of staging
and the therapeutic value of the procedure in the set-
ting of radiologically normal lymph nodes are highly
dependent upon the rigor of dissection utilized and
the pathological features of the disease. Recently the
practice of LND in localized renal tumors has not
showed significant benefit. It is also questionable
whether improved staging accuracy is important
given the absence of efficacious adjuvant therapies
for the disease (37,38). The recent approval in the
United States of novel tyrosine kinase inhibitors for
the treatment of advanced renal cancer will likely offer
an opportunity for the adjuvant treatment of high risk
pathology and for a rebirth of LND as staging and/or
cytoreductive procedure (39-41).

Imaging Techniques and Staging role of
LND

Although imaging advancements allow
detection of nodules as small as 0.5 cm in the ret-
roperitoneum, there is no imaging method that can
confidently differentiate enlarged inflammatory nodes
from metastatic ones in RCC (20,42). Studer et al.
reported an incidence of only 42% of histologically
positive nodes in his series of patients with preopera-
tively enlarged nodes seen on computed tomography
(CT) scan (19). The sensitivity of CT for enlarged
nodal masses greater than 1 cc is higher than 95%
(1), but the low specificity of this finding and the poor
predictive value of the method could argue both in
favor and against routine LND in these patients. In
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fact, Studer et al. found that nodes detected by CT,
that measured between 1 cm and 2.2 cm were more
likely to be inflammatory (19). Because conventional
imaging is unable to reliably discern lymph node me-
tastasis from non-malignant lymph node enlargement,
routine LND is recommended for any individual with
radiologically identified lymphadenopathy.

Benefits for Patients with Localized Tumors

The practice of LND in localized renal tumors
has not shown significant benefit. The low incidence
of positive nodes, reported to range from 0.4% in the
UCLA data, up to 3.3% in other series (1,10,12,43),
and the lack of survival advantage demonstrated in
randomized trial (1) have favored the omission of
routine LND in localized tumors with no suspicious
nodes in the preoperative imaging. Moreover, the
increasing popularity and the successful oncological
outcomes of minimally invasive methods and neph-
ron-sparing techniques have also contributed to the
decreased enthusiasm for LND in early stages of the
disease.

The staging role of LND is also questionable
given the absence of effective adjuvant therapies for
RCC (37,38). As data regarding adjuvant strategies
continues to improve, offering routine LND to high
risk patients, defined as those with large tumors
(particularly clinical stage = T3), high nuclear grade
(Fuhrman’s grade) (27), symptoms, and poor perfor-
mance status (44,45), remains a topic of debate. These
individuals have a reported incidence of positive
nodes approaching 10% (46) and thus these patients
warrant further attention in future clinical trials.

The application of a risk classification strate-
gy, according to the presence of predictive risk factors,
has been proposed as a means of identifying those pa-
tients at a higher risk of regional lymph node involve-
ment, that are most likely to benefit from LND. The
only study that brought insight into such risk factors
was published by Blute et al.(3). Using a multivariate
model to identify pathologic features of the primary
tumor that were independent predictors of increased
risk of having positive nodes in non-metastatic RCC,
they identified 5 risk factors: clinical stage (T3-T4),
size of the tumor (> 10 cm), tumor grade (Fuhrman
II-IV) (27), presence of sarcomatoid differentiation
and presence of necrosis (3). The presence of two or
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more of these factors was associated with a 15-fold
higher incidence of regional lymph node involvement.
While provocative, the limitation of this approach is
the lack of pre-treatment factors for segregating risk.
In the absence of good pathologic support, its applica-
tion could be difficult.

Benefits for Patients with Nodal Metastasis
Only

Little controversy exists about recommending
LND in those with isolated positive nodes without
distant metastasis. Although this situation is usually
found in between 0.9% and 10% of the cases, as
shown in Table-2 (1,6,9,10,12,17,25), it may reach
rates up to 20.4%, as demonstrated by Terrone et al.,
using extended templates of dissection and retriev-
ing more than 12 nodes (20). Additionally, in spite
of the vast majority of patients who have positive
nodes also present with concurrent distant metastasis
(58-95% of cases), and exclusive nodal disease is a
situation difficult to detect, the survival of this group
when treated with LND associated with radical ne-
phrectomy is superior to that of nephrectomy alone
(2). Moreover, the survival of this subset of patients
who undergo LND associated with radical nephrec-
tomy is far superior to those with distant metastasis,
and more closely approximates that of those in the
T3NOMO stage disease (6,13). Data from Giuliani et

Table 2 — Prevalence of N+MO0 disease.

al. shows that survival rates of this group of patients
are 47.9% and 31.9%, at 5 and 10 years of follow-up,
respectively, in comparison to the 7% S5-year survival
rate of patients with distant metastases (6). Peters and
Brown also demonstrated an improved survival as-
sociating LND with nephrectomy, which increased the
survival rates from 56.5% to 87.5% at | year and from
25.79% to 43.75% at 5 years follow-up (13). In this
situation, there is little controversy among the experts,
and the LND must be performed with curative intent,
therefore using an extended template (8). The chal-
lenge lies in identifying those cases preoperatively.
Perhaps the lack of the proven morbidity associated
with the LND, allows for a more liberal indication for
the dissection of all suspicious nodes identified before
or during surgery. Moreover, the incidental finding of
suspicious nodes at radical nephrectomy should also
be managed according to this same rationale, since
the EORTC trial demonstrated that, despite only 16%
of nodes removed due to suspicious palpation were
positive, it was yet significantly more, than the 1%
found to be positive, in those patients who underwent
routine dissection (1).

Benefits for Patients with Systemic
Metastasis

With the recent advances in systemic thera-
pies using cytokines and tyrosine kinase inhibitors,

Year Author (Ref.) Study Design ~ Number of Cases / LND Technique Prevalence of N+
Groups Included
1982 Siminovitch (17) retrospective 102/ T1-2NOMO mixed 8.8%
1990 Giuliani (6) retrospective 200/ all stages extended 10.0%
1997  Johnsen & Hellsten (9) autopsy 554/ all stages autopsy 0.9%
1997 Giberti (25) retrospective 328/ all stages regional / extended 7.0%
1999 Blom (1) prospective 731/ T1-3NOMO extended 3.3%
2001 Minervini (10) retrospective 167/ TanyNOMO regional 5.0%
2003 Pantuck (12) retrospective 900/ all stages mixed 5.0%

LND = lymph node dissection; N+ = Node positive disease.
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the value of the staging and therapeutic benefit of
LND has been increasingly discussed. Although im-
munotherapy using cytokines such as interleukin-2
and interferon-o, alone or in combination, have
been widely used as first-line treatment of metastatic
RCC, response rates are usually low (5-20%) with
median survival rates ranging 12-17.9 months (or
lower in the presence of adverse prognostic factors)
and with substantial toxicity (47-51). It has been
previously shown that systemic therapy with cyto-
kines improves survival after radical nephrectomy
and that lymph node metastases typically have a
poor response to chemotherapy and immunotherapy
(12,22,52). Vasseli et al. observed that survival rates
were longer in patients with systemic disease without
retroperitoneal nodal metastasis (median survival of
14.7 months), and that the preoperative presence of
retroperitoneal lymphadenopathy predicted a short-
ened survival. However, when the lymph nodes were
completely resected during surgery, overall survival
rates of these patients were similar to those without
retroperitoneal lymphadenopathy (22). Although
there was no benefit in survival rates between groups
receiving immunotherapy, this data supports the cy-
toreductive role of the LND during the management
of metastatic RCC with lymph node involvement. A
more aggressive surgical approach could positively
impact the outcomes of the systemic therapy, reduc-
ing the burden of the disease and eliminating the
metastatic tissue that is less susceptible to the therapy
agents (22). Therefore, the extent of the dissection
should always be guided by the rationale of clearing
the most as possible the grossly involved nodes and
its regional packages. However, as this strategy is
still considered palliative, extended (more morbid)
templates should be avoided, since these patients
benefit from a rapid and uneventful postoperative
recovery allowing them to receive systemic therapy
as soon as possible.

EVIDENCE-BASED
RECOMMENDATIONS

Based upon the data reviewed above, we
propose the following approach for each patient group
(Figure-1).
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Localized Disease/ Low Risk (T1-2, N0, M0)

In the contemporary age of decreasing inci-
dence of nodal metastasis, lymph node dissection is
of little value in this group. Despite the low morbidity
rates, the majority of practitioners agree that there is
no indication for LND in these patients, as no survival
benefit has been demonstrated for LND with localized
RCC.

Localized Disease/ High Risk (T3-4, N0, M0)

In this subset of tumors lies the greatest con-
troversy. Most urologists generally do not perform
LND in this situation because of the substantial risk
of concomitant hematogenic metastasis regardless of
the state of the lymph nodes, as well as due to the lack
of'validated criteria to predict nodal metastasis. How-
ever, with the poor negative predictive value of the
imaging examinations and the promising emerging
targeted therapies, the staging role of the LND again
becomes a reasonable argument. We recommend
regional LND in those patients that present with the
risk factors aforementioned, including the hilar and
para-aortic nodes for tumors on the left side, and the
hilar, para-caval, retro-caval and interaortocaval nodes
on the right side, from the crus of the diaphragm until
the emergence of the inferior mesenteric artery. In the
absence of any risk factors or incidental suspicious
lymphadenopathy, probably any LND beyond the
hilar nodes level is not justified.

Nodal Metastasis Only (Tany, N+, M0)

It is essential to first assure accurate preop-
erative staging and rule out any evidence of distant
metastasis. The extended LND is indicated in these
patients who, with LND, have survival outcomes
similar to the T3ANOMO group. In addition to grossly
enlarged nodes, the extended dissection must include
all nodes anterior and posterior to the aorta and infe-
rior vena cava, from the crus of the diaphragm until
the bifurcation of the great vessels, including the
interaortocaval nodes for tumors on the right side.
The type of dissection should also be dependent on
comorbidities and performance status, in order to
select those patients who are more likely to tolerate
the extended procedure. The timing of the surgical
management in this setting is the key to successfully
achieve a cure in these patients.
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Staging CT

Localized Low Risk
T1-2, NO, MO

Localized High Risk
T3-4, NO, MO

Isolated Nodal Disease

Metastatic Disease

Tany, N+, M0 Tany, Nany, M+

| Incidental Suspicious Nodes?

Candidate for
cytoreduction ?

/\

Regional LND

Clinical Comorbidies / Low PS ?

l l YES|(NO
o

v v

No LND Gross + Gross + Gross *

Extended LND

Regional LND

CT: computed tomography; TNM (AJCC 2002); LND: lymph node dissection; PS: Performance status.

Figure 1 — Lymph node dissection during radical nephrectomy algorithm.

Metastatic Disease (Tany, Nany, M+)

In this group of patients, the cytoreductive
approach is beneficial and will likely improve out-
comes of systemic therapies. The surgical procedure
should include a radical nephrectomy and regional
lymphadenectomy including only the grossly posi-
tive nodes. As nodal disease shows poor response to
immunotherapy, trying to extirpate all visible gross
nodal metastasis is always a good practice in selected
patients with good performance status, who are
likely to tolerate the surgery and recover to receive
systemic therapies. Since there is no curative inten-
tion, extended patterns of LND are not justified.
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CONCLUSIONS

Lymph node dissection has become an
uncommon procedure during the surgical treatment
of renal tumors, in the era of small, incidental and
early stage renal masses. We have seen an increased
rate of surveillance strategies, minimally invasive
and nephron-sparing approaches substituting for the
classic radical nephrectomy as described by Robson
et al. (14). LND in high-risk cases has not shown
any proven survival benefit, but in the future may be
tailored, based on our better understanding of prog-
nostic factors and the increasing knowledge about
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genetic/molecular events in the carcinogenesis of
RCC. To date, there are only two situations in which
LND definitely benefits patients: in the presence of
nodal involvement without distant metastasis, and as
part of a cytoreductive approach. In the next few years,
with advancements in novel targeted therapies, further
prospective studies will be warranted to redefine the
therapeutic/staging roles of LND in the management
of renal tumors.
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