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Renal cell carcinoma (RCC) is the most lethal of urologic malignancies, 
accounting for an estimated 36,000 new cases of carcinoma and 12,000
deaths in 2005. Nephrectomy is the usual treatment; however, after 
nephrectomy, RCC recurs in 20% to 40% of patients with clinically localized
disease. A consensus surveillance protocol does not exist for follow-up of
RCC after nephrectomy. In this article, available protocols are reviewed with
a goal of developing an evidence-based system including the prognostic 
factors for recurrent disease, chronology and sites of recurrence, available
treatment options if recurrent disease is found, and modalities of diagnostic
testing available to urologists. New surveillance recommendations are 
presented based on prognostic factors as well as the University of California,
Los Angeles Integrated Staging System for RCC. 
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In the United States, renal cell carcinoma (RCC) will account for an estimated
36,000 new cases and over 12,000 deaths in 2005.1 RCC is the most lethal of
the urologic malignancies, with approximately 20% to 30% of patients with

RCC presenting with metastatic disease and more than 40% of patients eventu-
ally dying from it.1,2 Surgical resection for clinically localized disease remains the
mainstay for curative intervention. However, the aggressive and often insidious
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nature of RCC is reflected by recur-
rence rates of 20% to 40% after
nephrectomy for clinically localized
disease.2

This high rate of recurrence for
clinically localized disease after
nephrectomy underscores the impor-
tance of post-surgical surveillance.
With the availability of treatment
modalities offering improved survival
in recurrent cases, the physician is

challenged to identify treatable recur-
rences, while minimizing low yield
studies and without sacrificing pa-
tient outcomes. 

Urologists play a prominent role in
long-term follow-up of patients with
RCC. However, a consensus surveil-
lance protocol does not exist. The
rationale for developing an evidence-
based system is based on the prog-
nostic factors for recurrent disease,
chronology and sites of recurrence,
treatment options available if recur-
rent disease is found, and modalities
of diagnostic testing available. This
article provides a historical review of
surveillance protocols and discusses
new recommendations based on
prognostic factors as well as the Uni-
versity of California, Los Angeles
(UCLA) Integrated Staging System
(UISS). 

Prognostic Factors in RCC
Multiple prognostic factors have been
studied to help predict RCC recur-
rence, including tumor stage, nuclear
grade, overall performance status,
and molecular markers.3 However,
anatomic staging systems based on
the tumor, nodes, metastasis (TNM)
system have been the mainstays in
RCC prognosis. Using the 1997 TNM
classification from the International

Union Against Cancer and American
Joint Committee on Cancer, 5-year
cancer-specific survival rates of 91%,
74%, 67%, and 32% for stages I to IV,
respectively, have been reported.4 A
major reduction in survival occurs
with systemic metastases between
stages III and IV.

Positive lymph node status is incor-
porated in the TNM classification and
is associated with a higher incidence

of metastatic disease and poorer
response rates to immunotherapy.5,6

The overall incidence of lymph node
metastases is approximately 20% with
a 5-year survival rate ranging from
11% to 35%. Significantly, lymph
node dissection in these patients
improves response to immunotherapy,
because lymph nodes have been
observed to respond minimally to
immunotherapy.7

Tumor grade is an independent
prognostic indicator for RCC. The

Fuhrman nuclear grading system pro-
jects 5-year survival rates of 89%,
65%, and 46% for grades 1, 2, and 3
to 4, respectively, independent of T
stage.4 Alternatively, in patients with
T1 disease, 5-year cancer-specific
survival rates have been reported to
be 91%, 83%, 60%, and 0% for grades
1, 2, 3, and 4, respectively.4

Incorporated in the TNM staging
system, the modified 2002 TNM clas-
sifies tumors less than 4 cm (T1a),
between 4 and 7 cm (T1b), and greater
than 7 cm. In addition to its prognos-
tic value, size is an important criterion

in selection for nephron-sparing
surgery, with tumors 4 cm or less most
amenable for partial nephrectomy.8

Recurrence of RCC: 
Timing and Location
The greatest risk of recurrence for
RCC occurs within the first 5 years
after nephrectomy, with the majority
of recurrences occurring within
3 years. Although recurrences have
been reported as late as 30 years fol-
lowing nephrectomy, rates of 43% in
the first year, 70% within the second
year, 80% within 3 years, and 93%
within 5 years have been reported.9,10

Tumor stage plays an important role
in timing of recurrence, with T1
tumors generally recurring between
38 and 45 months, whereas T3 tumors
generally recur between 17 and 28
months following initial nephrec-
tomy.11,12 After nephrectomy, the inci-
dence of RCC recurrence has been
reported to be 7% with a median time
of 38 months for T1 tumors, 26% with
a median time of 32 months for T2
disease, and 39% with a median time
to recurrence at 17 months for T3
tumors.11

RCC has been shown to metastasize
to almost all soft tissues in the body,
but most commonly to the lung,
followed by bone, liver, brain, and
local recurrence.12 Metastases to brain,
bone, and liver often present as widely
disseminated disease. Modalities of
survey are chosen to reflect the most
prevalent locations of RCC recurrence.
In addition, stringent surveillance to
detect recurrences in areas most
amenable to further therapy is
paramount.

RCC metastases occur most com-
monly in the lung, affecting 3% to

In the United States, RCC will account for an estimated 36,000 new cases
and over 12,000 deaths in 2005.

The greatest risk of recurrence for RCC occurs within the first 5 years after
nephrectomy.
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16% of patients after nephrec-
tomy.10,11,13-15 Metastatic lung lesions
are typically identified through symp-
toms such as cough, dyspnea, pleu-
ritic chest pain, or hemoptysis (over
70%), although other reports find that
these lesions are detected in asympto-
matic patients more readily through
imaging tests (over 90%).12 A history
and physical examination are per-
formed, and serial chest radiographs
are obtained. We found chest com-
puted tomography (CT) scans to be
more sensitive in detecting lung
metastases.

Bone metastases occur in 2% to
8% of patients following nephrec-
tomy.10,11,14,15 The majority of patients
present with symptoms of bone pain
(67% to 90%) and with elevated
alkaline phosphatase levels (33% to
55%).11,16,17 Furthermore, treatment
for bone metastases is usually pallia-
tive to prevent pain or pathologic
fractures, or to preserve function, and
thus routine radiographic surveillance
or nuclear scintigraphy is not advo-
cated but used for confirmation of
suspected metastases.

The incidence of liver metastases is
reported to be 1% to 7%.10,11,14,15 The
majority of metastases are detected as
a result of symptoms (86% to 90%) or
elevated liver function tests, although
most are multifocal at the time of
diagnosis.11,14 As resection of liver
metastases improves survival, espe-
cially resection of solitary masses,
history and physical examination,
laboratory studies, and surveillance
abdominal CT scans are the standard
of care.2

Metastases to the brain occur in 2%
to 4% of patients following nephrec-
tomy.10,11,14,15 Metastasis to the brain
usually involves neurologic symp-
toms in up to 98% of patients.17

Treatment is usually palliative and
typically consists of corticosteroid
therapy or radiation therapy; there-
fore, active surveillance with imaging

is not justified. However, at UCLA,
before immunotherapy begins, brain
screening with MRI is performed to
evaluate for occult metastasis because
the seizure threshold is decreased
with interleukin-2 (IL-2) therapy.12

Brain metastases can then be treated
with gamma-knife surgery to improve
tolerance to immunotherapy.

Studies report the incidence of local
recurrence ranging from 1.8% to

27%, with 1 study reporting a 5-year
incidence of 1.8% from a population
undergoing nephrectomy for localized
RCC.12,18 In the same study, only 60%
of recurrences were identified sec-
ondary to symptoms.18 Along with a
careful history and physical examina-
tion, abdominal CT scans are critical
because resection of the renal fossa
bed has been shown to improve
survival. 

Nephron-sparing surgery or partial
nephrectomy has been advocated for
localized RCC lesions generally less
than 4 cm diameter. Despite the fears
of higher local recurrence following
partial nephrectomy, local recurrence
rates of 1.2% to 9% have been
reported, with breakdown by T stage
at 0%, 2%, 8%, and 11% for T1, T2,
T3a, and T3b disease, respectively, in
one study.8,15 Furthermore, overall
survival rates compared with radical
nephrectomy have been similar for T1
tumors.8

Management of Recurrent RCC
The challenge in the management
of recurrent RCC lies in the limited
efficacy of treatment modalities 
because RCC is typically resistant to
chemotherapy and radiation therapy.
Two modes of treatment are currently
available for metastatic or recurrent
RCC: immunotherapy and surgery.

Systemic IL-2 treatment, the only
FDA-approved immunotherapy, ex-
hibits response rates of 15% to 25%.19

This therapy includes significant side
effects, including pulmonary edema,
hypotension, flu-like symptoms, and
central nervous system toxicity, and
requires adequate renal function to
tolerate treatment. Improved response
to immunotherapy has been shown in
patients with the lowest metastatic

burden and with solitary versus mul-
tiple recurrences.20

Surgical management of recurrent
RCC plays a role in solitary metasta-
sis, locally recurrent disease, residual
masses after systemic therapy, and
palliation for symptomatic relief. Sur-
gical resection of solitary metastasis
can result in 5-year survival rates of
24% to 60%, with solitary lung
metastasis most amenable for resec-
tion.21 Resection of local recurrences
has also been shown to extend sur-
vival from 21 to 136 months with
reported 5-year survival for patients
treated with surgical resection, med-
ical therapy, and observation for renal
fossa recurrences of 51%, 18%, and
13%, respectively.18,22,23

Based on the more favorable out-
comes when metastatic burden is
detected at its infancy, an appropriate
but aggressive surveillance protocol is
indicated. Other factors should be
weighed in as well, including general
health and comorbidities, site(s) of
metastases, disease course to date,
and morbidity of surgery.

Traditional Surveillance 
Protocols
The majority of recurrent disease is
detected by surveillance laboratory or
radiographic studies in asymptomatic
patients 50% to 80% of the time, with

RCC is typically resistant to chemotherapy and radiation therapy. 
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the remainder detected by either
work-up of patient symptoms, includ-
ing decreased appetite, weight loss,
decreased energy, fever, and night
sweats, or physical findings of
cachexia, abdominal mass, localized
neurologic symptoms, or adenopathy.2

Surveillance tools include a careful
history and physical examination;
laboratory tests for serum calcium
level, alkaline phosphatase level, and
liver transaminases; and plain chest
radiographs and CT scans.

Traditional protocols uniformly
followed patients without tailored
time points reflecting the likelihood
of recurrence. Montie24 proposed a
generic protocol for RCC surveillance
following nephrectomy with a history,
physical examination, and laboratory
tests every 6 months for 5 years start-
ing 1 month following surgery, a chest
radiograph every 6 months starting at
6 months, and an abdominal CT scan
after 12, 24, and 48 months. Although
based largely on empirical data, the
increased concern of local tumor
recurrence following partial nephrec-
tomy has led to more frequent abdom-
inal CT scans at a rate of once every
6 months for 5 years.

Stage-Based Surveillance 
Protocols
Several protocols have been proposed
based on TNM staging. They have been
reviewed in greater detail elsewhere
and only the range of recommenda-
tions will be summarized here. For T1
disease, risk of metastatic disease and
local recurrence is low, thus recom-
mendations range from a history and
physical examination yearly for
5 years follow-up, to including a chest
radiograph every 6 months for 3 years
then yearly until 5 years follow-up.
Most protocols do not advocate
abdominal CT surveillance.10,11,14,25

Increased risk for lung and abdom-
inal recurrence exists for T2 tumors,
thus recommendations range from a

history and physical examination,
laboratory tests, and chest radiograph
every 6 months for 3 years, then
yearly until 5 years with no follow-up
CT scans, to a history and physical
examination, laboratory tests, and
chest radiograph yearly for 5 years
and abdominal CT scans at 2 and
4 years.10,11,14,25

Surveillance for T3 and T4 disease
increases abdominal CT surveillance.
Along with a history and physical
examination, laboratory tests, and
chest radiograph every 6 months for
3 years then yearly until 5 years
follow-up, most reports advocated
routine abdominal CT scans, with
scans at years 2 and 5, or 1, 3, and
5.10,11,14,25 Some reports advocate a
first visit at 3 months.

Following partial nephrectomy,
increased frequency of abdominal CT
scans was advocated for T3 disease
with scans every 6 months for
3 years, then a scan at year 5 com-
pared to CT scans at 1, 3, and 5 years
by the same study.25

Integrated Staging and 
University of California, 
Los Angeles Integrated Staging
System–Based Surveillance 
Protocols
Contemporary systems have been
developed at UCLA and other institu-
tions to improve and simplify prog-
nostic information based on TNM
stage as well as other independent
pathologic and clinical variables.
Notably, Kattan and colleagues26 at
Memorial Sloan-Kettering Cancer
Center evaluated 601 patients under-
going nephrectomy for localized RCC
and found symptoms, tumor histol-
ogy, tumor size, and TNM stage all
independent predictors of tumor
recurrence. Leibovich and colleagues27

at the Mayo Clinic evaluated 1671
patients undergoing nephrectomy for
localized RCC and found tumor stage,
regional lymph node status, tumor

size, nuclear grade, and histologic
tumor necrosis to be predictive of pro-
gression to metastatic disease. In both
studies, the described factors were
used to construct a nomogram to
stratify patients according to risk of
metastasis.

At the University of California, Los
Angeles (UCLA), a novel staging sys-
tem was recently developed that strat-
ifies patients better than stage alone
for survival and tumor recurrence.
The development of the UCLA Inte-
grated Staging System (UISS) incor-
porated the 1997 TNM classification
with the Eastern Cooperative Oncol-
ogy Group (ECOG) performance status
and Fuhrman grade into a single
prognostic system and has been
validated using 4202 patients from 8
institutions28,29 (Figure 1). The UISS
has undergone modification from its
original form to a simplified system
categorizing patients into risk groups
of low, intermediate, and high risk30

(Figure 2). For localized RCC, 5-year
survival rates from this study were
92%, 67%, and 44% for low-, inter-
mediate-, and high-risk groups,
respectively (Figure 3). For metastatic
RCC, the UISS projected 3-year
survival rates of 37%, 23%, and 12%
for low-, intermediate-, and high-risk
groups, respectively.

Based on the UISS stratification,
the natural history of RCC, and
available treatment modalities, we
recommend the following guidelines
(Figure 4). For low-risk patients, we
recommend yearly history and physi-
cal examination, laboratory tests, and
chest CT for 5 years and an abdomi-
nal CT scan at years 2 and 4, with no
further surveillance beyond 5 years.
For intermediate-risk patients, we
recommend history and physical
examination, laboratory tests, and
chest CT every 6 months for the first
3 years, then yearly for 10 years of
follow-up, with an abdominal CT
scan at 1 year then every 2 years until
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10 years follow-up. We recommend
more intensive abdominal surveil-
lance for high-risk patients, with rec-
ommendations identical to those for
the intermediate-risk group except
with more frequent abdominal CT
scans at a rate of once every 6 months
for the first 2 years, then yearly for
years 2 to 5, then every 2 years until
10 years follow-up. For both medium-
and high-risk groups, a chest radi-
ograph can alternate with a chest CT
scan after 3 years.12,31

Compared to a non-biased protocol,
this strategy has a more relaxed sur-
veillance for the low-risk group, with
increased surveillance for the high-
risk population. We do not recom-
mend any additional surveillance for

Figure 1. Kaplan-Meier survival analysis of 661 patients based on prognostic indicators incorporated into Univer-
sity of California Los Angeles Integrated Staging System for renal cell carcinoma. (A) Survival curves based on 1997
tumor, nodes, metastasis (TNM) stages I-IV. (B) Survival curves based on Fuhrman grades 1-4. (C) Survival curves
based on Eastern Cooperative Oncology Group performance status. Reproduced with permission from Zisman A
et al.28

Figure 3. Kaplan-Meier survival analysis of 3119 patients based on University of California Los Angeles Integrated
Staging System with localized renal cell carcinoma. CT, computerized tomography; LR, low risk; IR, intermediate
risk; HR, high risk. Reproduced with permission from Patard JJ et al.29

T Stage 1 2 3 4

Fuhrman Grade 1-2 3-4 1-4 1 2-4 1-4

ECOG PS 0 � 1 Any � 1 Any 0 � 1 0 � 1 Any

Risk Group Low Intermediate High

Figure 2. University of California Los Angeles Integrated Staging System for patients with localized renal cell carcinoma. Using the T stage, Fuhrman grade, and Eastern
Cooperative Oncology Group performance status (ECOG PS), patients are stratified into low-, intermediate-, and high-risk groups. Adapted from Zisman A et al.30
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patients following partial nephrec-
tomy, with an exception perhaps in
cases of familial forms of RCC such
as von Hippel-Lindau disease, with
which there have been documented
reports of 80% recurrence in the
ipsilateral kidney following partial
nephrectomy within 10 years.32

Notably, all surveillance protocols
must take into account patient 
comorbidities, patient compliance and
mindset, and willingness to consider
additional treatment.

Future Directions
New technologies and progressive
understanding of RCC biology
promise enhanced treatments as well
as detection of metastases. Positron
emission tomography (PET) may soon
have a larger role in renal tumor
imaging. Studies suggest promising
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results for detection of lymph node
involvement and of improved differ-
entiation of local recurrence and
metastasis.33 In a study of 8 patients,
PET imaging upstaged tumor burden
in 3 patients and excluded recurrence
in 1 patient.34

The use of molecular markers for
RCC is currently in its infancy.
Markers may prove beneficial as a
prognostic indicator, to predict re-
sponsiveness to treatment, to monitor
progression of treatment, to detect
recurrences, and perhaps as a target
for directed therapies or vaccines.

Playing essential roles in angiogene-
sis, apoptosis, cell adhesion, cell cycle
regulation, and proliferation, these
molecules represent the key to un-
locking the mysteries of RCC.19 Recent
work in carbonic anhydrase (CA) IX, a
member of the carbonic anhydrase
family of proteins thought to regulate
intracellular and extracellular pH dur-
ing hypoxic periods in tumor cells,
has shown that low expression of
CA IX, defined as less than 85%, is an
independent prognostic indicator of
poor survival in patients with
metastatic RCC.35,36 Furthermore, the

RCC of complete responders to im-
munotherapy correlated with high
expression of CA IX.35 An analogous
correlation exists in the low expres-
sion of CA IX in papillary and
chromophobe subsets of RCC, which
typically respond poorly to im-
munotherapy. At UCLA, CA IX is now
routinely screened in pathologic sam-
ples and a phase III trial of antibody
against CA IX is underway.

In an era of limited medical
resources, future studies will also in-
vestigate the cost-benefit analysis of
aggressive routine surveillance. These

Main Points
• The aggressive and often insidious nature of renal cell carcinoma (RCC) is reflected by recurrence rates of 20% to 40% after

nephrectomy for clinically localized disease. 

• Anatomic staging systems based on the tumor, nodes, metastasis (TNM) system have been the mainstays in RCC prognosis. 

• Positive lymph node status is incorporated in the TNM classification and is associated with a higher incidence of metastatic dis-
ease and poorer response rates to immunotherapy.

• At the University of California, Los Angeles, a novel staging algorithm has combined prognostic factors along with the traditional
TNM staging system to improve RCC staging—with the likely timing and location for RCC recurrences, an evidence-based proto-
col to survey patients following nephrectomy for clinically localized RCC has been proposed. 

• Low-risk patients are observed by yearly history and physical examination, laboratory tests, and a chest CT for 5 years and an
abdominal CT scan at years 2 and 4, with no further surveillance beyond 5 years. 

• Intermediate-risk patients are observed by history and physical examination, laboratory tests, and a chest CT every 6 months for
the first 3 years, then yearly for 10 years of follow-up, with an abdominal CT scan at 1 year and then every 2 years until 10 years
follow-up.

• More intensive abdominal surveillance is needed for high-risk patients, with recommendations identical to those for the intermediate-
risk group, except with more frequent abdominal CT scans once every 6 months for the first 2 years, then yearly for years 2 to 5, and
then every 2 years until 10 years follow-up. 

Figure 4. Surveillance protocol following nephrectomy for localized renal cell carcinoma using the University of California Los Angeles Integrated Staging System.

Low-Risk Intermediate-Risk High-Risk

• History/physical/lab tests yearly
• Chest CT yearly for 5 yrs*
• Abdominal CT at 2 and 4 yrs

• History/physical/lab tests every 6 mos
for 3 yrs then yearly until 10 yrs

• Chest CT every 6 mos for 3 yrs
then yearly until 10 yrs*

• Abdominal CT yearly for 2 yrs then
every 2 yrs until 10 yrs 

• History/physical/lab tests every
6 mos for 3 yrs then yearly until 10 yrs

• Chest CT every 6 mos for 3 yrs
then yearly until 10 yrs*

• Abdominal CT every 6 mos for 2 yrs
then yearly until 5 yrs then every
2 yrs until 10 yrs

* After 3 years a chest radiograph can alternate with chest computed tomography (CT).



RCC Following Nephrectomy

VOL. 8 NO. 1  2006    REVIEWS IN UROLOGY    7

data will compare the burden of early
surveillance to detect early recurrences
to the response rates and outcomes
when recurrences are detected later.

Conclusion
Refinements in the understanding of
the natural history of RCC, as well as
promising new discoveries in RCC
biology, result in a continuous evolu-
tion of recommendations for surveil-
lance of patients with RCC. Currently
at UCLA, a novel staging algorithm
has combined prognostic factors along
with the traditional TNM staging sys-
tem to improve RCC staging. Together
with the likely timing and location for
RCC recurrences, an evidence-based
protocol to survey patients following
nephrectomy for clinically localized
RCC has been proposed. This protocol
can be used by the clinician with
patient preferences and treatment
options to tailor patient follow-up
after nephrectomy.
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