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Purpose: Standard therapy for an enhancing renal mass is surgical. However, operative treatment may not be plausible in
all clinical circumstances. Data on the natural history of untreated enhancing renal lesions is limited but could serve as a
decision making resource for patients and physicians. We examined available data on the natural history of observed solid
renal masses.

Materials and Methods: A Medline review of the literature was performed from 1966 to the present regarding untreated,
observed, localized solid renal masses. To these data we added our institutional experience with a total of 61 lesions observed
in 49 patients for a minimum of 1 year. Variables examined were initial lesion size at presentation, growth rate, duration of
followup, pathological findings and progression to metastatic disease. Overall weighted mean estimates were calculated for
lesion size at presentation, growth rate and followup based upon combining single institutional series with complete
information.

Results: We identified 10 reports from 9 single institutional series in the world literature regarding the natural history of
untreated solid localized renal lesions. The series included 6 to 40 patients (mean 25) with a mean followup of 30 months (range
25 to 39). When combined with our institutional data, a total of 286 lesions were analyzed, of which 234 could be included in the
meta-analysis. Mean lesion size at presentation was 2.60 cm (median 2.48, range 1.73 to 4.08). Meta-analysis revealed a mean
growth rate of 0.28 cm yearly (median 0.28, range 0.09 to 0.86) at a mean followup of 34 months (median 32, range 26 to 39) in
all series combined. Pathological confirmation was available in 46% of the cases (131 of 286) and it confirmed 92% (120 of 131) as
RCC variants. Evaluable data in this subset of confirmed RCC demonstrated a mean growth rate of 0.40 cm yearly (median 0.35,
range 0.42 to 1.6). Lesion size at presentation did not predict the overall growth rate (p = 0.46). Progression to metastatic disease
was identified in only 1% of lesions (3 of 286) during followup.

Conclusions: The majority of small enhancing renal masses grow at a slow rate when observed. Although metastatic and
cancer specific death are low, serial radiographic data alone are insufficient to predict the true natural history of these lesions.
Therefore, physicians and patients assume a calculated risk when following these tumors. Basic biological data are needed
to assess the natural history of untreated renal masses.
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findings. Effective imaging of the kidneys can be

achieved by ultrasound, computerized tomography or
magnetic resonance imaging.! Solid lesions on ultrasound as
well as those that enhance on cross-sectional imaging are
considered malignant until proven otherwise. Data on the
usefulness of percutaneous biopsy of solid enhancing renal
masses suggest that its role is limited in the diagnosis of
RCC and its variants. Additionally, biopsy rarely changes
clinical management.?

The detection of small incidental renal masses has in-
creased in the last 2 decades due to the widespread use of
body imaging modalities as generalized screening tests.>=®
Alone they are often adequate to characterize the malig-
nant potential of renal masses.®~1° Given that the gold

T he clinical diagnosis of RCC is based on radiographic
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standard for treating enhancing masses is surgical and
the relative resistance of advanced RCC to systemic ther-
apies, data on the natural history of these lesions left
untreated in situ are limited.!! To date there are only 10
small series describing the outcomes of expectantly fol-
lowed localized renal masses.®'221 Collectively these
studies account for only 225 lesions.

While surgical therapy remains the cornerstone of treat-
ment, some patients may be poor candidates or unwilling to
accept the risks of surgical therapy. Median age at RCC
diagnosis is approximately 65 years.?? These patients may
have accrued an extensive list of comorbidities that may
complicate recovery and/or result in a quality of life that
they believe is unacceptable. The perioperative morbidity of
nephrectomy has decreased as surgical techniques improve,
although in some elderly populations it remains a relative
risk.>23-2* Another subset of patients is simply unwilling to
undergo treatment after a discussion regarding the poten-
tial morbidity of therapy and they elect to follow the renal
mass. Furthermore, as patients age, competing health risks
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may affect overall longevity more significantly than a small
or incidental untreated, enhancing renal lesion.

The practice of observing enhancing renal masses in the
elderly or high risk surgical patient exists, although reports
on the topic have been small and limited. Therefore, no
guidelines for this situation have been established due to the
lack of existing natural history data. When a physician and
patient elect to observe a presumed malignant renal mass,
each assumes a calculated risk, particularly in the absence
of pathological confirmation. To better define this risk we
reviewed the worldwide experience with enhancing renal
masses for which therapy was delayed or has yet to be
rendered. In addition, we examined the concurrent experi-
ence at our institution with the observation of enhancing
renal lesions.

MATERIALS AND METHODS

Data sources. A MEDLINE search was preformed from
1966 through 2004 using the National Center for Biotech-
nology Information PubMed Internet site to review the
world literature regarding the observation of suspected re-
nal malignancies. Additionally, a previously unpublished
series of patients undergoing observation of enhancing renal
lesions at FCCC was included. A review of the FCCC com-
puted database on patients undergoing observation of an
enhancing renal lesion was performed from 2000 through
2004.

Study selection. This meta-analysis was limited to series
analyzing tumors that were clinically localized at initial
presentation. Therefore, series that included metastatic
RCC and those that did not discriminate the growth rates of
localized and metastatic disease were excluded from analy-
sis. Prospective and retrospective series were included in the
analysis. Case reports regarding the observation of single
lesions were excluded.

After the initial MEDLINE search 13 potential studies of
the growth rate of enhancing renal lesions were identified.
Ten of these studies met our inclusion criteria, while 3 did
not distinguish local growth rates between patients with
metastatic disease and those with localized disease. The
recent report of Volpe et al on 32 patients'” included a prior
series of 13 patients examined by Rendon et al.® Therefore,
the series of Rendon et al was not considered in the meta-
analysis since the data are accounted for by the series of
Volpe et al.’” This left 9 single previously published institu-
tional series and our institutional series for inclusion in the
analysis.

Analysis. The variables examined were the number of le-
sions, mean lesion size, mean lesion growth rate yearly and
the duration of followup. Ideally individual renal lesion data
would have been used for the meta-analysis. However, indi-
vidual renal lesion data were not available in most series.
After they were identified the data were collated and meta-
analysis was performed. A meta-analytic approach was
taken to combine available demographic data on the natural
history of observed renal masses, where mean estimates
were combined based on provided sample sizes. Overall
weighted mean estimates were calculated for lesion size at
presentation, growth rate and followup based on combining
single institutional series with complete information. Only

series for which patient data were presented as mean values
and were representative of the entire patient population
could be included in the meta-analysis evaluating the
growth rate. An overall mean growth rate estimate was
based on the assumption of independence.

Pathological findings presented in individual reports were
pooled and analyzed for benign and malignant disease, and
the prevalence of low and high nuclear grade lesions. The
classification system used to determine nuclear grade varied
among series and was not reported in 5. For this reason
lesions were recategorized as low (1 or 2) or high (3 or 4)
grade. Progression to metastatic disease was evaluated in
all series. Correlation of lesion size at presentation with the
growth rate was completed using series in which each indi-
vidual lesion size and growth rate were presented. When
using the lesions in the series of Volpe et al,’” the assump-
tion was made that all lesions were spherical when convert-
ing the change in tumor volume to the change in maximal
diameter.

To evaluate the relationship between lesion growth pa-
rameters in confirmed RCC variants and benign tumors,
further subset analysis was performed. Tumor size at pre-
sentation and the growth rate comparison between RCC
variants and oncocytomas were evaluated using tumors with
known individual growth rates and pathological findings.
The series that contained evaluable data in this regard were
those of Bosniak,'*1% Kato,'® Fujimoto®! and Wehle'® et al,
and our current FCCC series.

Statistical analysis. Linear regression models were used
to estimate the slope of individual lesion growth curves. For
the FCCC institutional experience and meta-analyses in-
volving individual lesions growth rate comparisons were
accomplished under the assumption of independence among
lesions using the parametric t test and nonparametric Wil-
coxon statistics. To validate our findings in the FCCC group
linear mixed effects modeling was used to incorporate the
dependence of multiple lesions in a patient. Linear param-
eters were assumed to be random. SAS, version 8.2 (SAS
Institute, Cary, North Carolina) was used for all statistical
analyses.

RESULTS

FCCC institutional experience. We identified a total of
61 lesions in 49 patients that were followed at least 1 year.
Average patient age was 71 years (median 73.0, range 42 to
85). The majority of patients were men (73% or 36 of 49).
Average lesion size at presentation was 2.97 cm (median
2.30, range 1.0 to 12.0). The majority of lesions (79% or 48 of
61) were less than 4 ¢cm in maximal diameter at presenta-
tion. Mean followup was 36.0 months (median 27.0, range 12
to 152). The reasons for patient observation were delay in
referral in 22%, patient refusal to undergo surgery in 53%
and extensive patient comorbidity in 25%. Lesions grew an
average of 0.20 cm yearly (median 0.12, range to —1.64 to
1.80). This average was significantly different from the 0
slope (p <0.005). The correlation of growth rates based on
lesion size at presentation was not statistically significant
(p = 0.49).

Of the 61 lesions 20 were treated with surgical interven-
tion after an initial period of observation. Of these lesions
50% (10 of 20) had been observed prior to being referred to
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TABLE 1. Meta-analysis of available data on the natural history of observed masses
Mean Lesion Mean Growth Mean Followup
References Institution No. Pts Size (cm) Rate (cm/yr) (mos)
Fujimoto et al?! Sendai Shakaihoken Hospital, Sendai, Japan 6 2.47 0.47 29
Bosniak et al'!3 New York University Medical Center, New 40 1.73 0.36 39
York, NY
Kassouf et al'® McGill University Health Center, Montreal, 26 3.27 0.09 32
Quebec, Canada
Volpe et al'” Princess Margaret Hospital, Toronto, 32 2.48 0.1 35
Ontario, Canada
Wehle et al'® Mayo Clinic, Jacksonville, FL 29 1.83 0.12 32
Kato et al'® Tohoku School of Medicine, Sendai, Japan 18 1.98 0.42 27
Sowery and Kingston General Hospital, Kingston, 22 4.08 0.86 26
Siemens?° Canada
Present series FCCC, Philadelphia, PA _61 2.97 0.20 36
Totals (median) 234 2.60 (2.48) 0.28 (0.28) 34 (32)

our institution for treatment. Additionally, biopsy data were
available on 1 other lesion, which were consistent with pap-
illary RCC. Therefore, pathological data were available on
34% of the lesions (21 of 61). Pathological evaluation con-
firmed RCC stage in 16 cases, including pT1la in 14, pT1b in
1 and pT2 in 1, and oncocytoma in 4. Only 1 RCC variant
was high grade (Furman 3) and the remainder were low
grade (Furman 1 to 2). Histological subtypes of RCC in-
cluded clear cell, papillary and collecting duct in 9, 7 and 1
of the 17 cases, respectively.

Meta-analysis. A MEDLINE search from 1966 to the
present revealed only 10 prior studies describing the out-
come of expectantly followed, localized, enhancing renal
masses. Most series were small with a mean of 25 lesions
followed (median 26, range 6 to 40). Collectively these stud-
ies were reviewed and found to account for 225 analyzable
lesions. These data were then combined with those on 61
observed lesions at our institution for a total of 286. The
series of Oda et al of 16 lesions could not be evaluated in our
meta-analysis, given that their data were reported as me-
dian values.'* Data presented in the series of Lamb et al
were excluded from growth rate analysis because not all
patients included in their series were represented in the
mean growth rate data given.'® After excluding these 2
series 234 lesions remained for analysis. Overall mean ini-
tial lesion size at presentation was 2.60 cm (median 2.48,
range 1.73 to 4.08). In series that contained evaluable data
86% of the lesions followed (178 of 208) were less than 4 cm
in maximal diameter at presentation. Lesions were followed
a mean of 34 months (median 32, range 26 to 39) and they
grew at an mean rate of 0.28 cm yearly (median 0.28, range
0.09 to 0.86) (table 1). Individual series mean growth rates
were plotted with respect to mean followup (see figure).

Of the 286 lesions reviewed 131 (46%) had pathological
evaluation available (table 2). Of the lesions with available
pathology 92% were malignant. The percent of malignant
lesions in each series was 80% to 100%. Comparisons of
renal lesion size at presentation and the growth rate were
made among the 63 pathologically confirmed RCC variants
and the 53 for which observational therapy was continued,
with evaluable data available. Mean lesion size *= SD at
presentation did not differ significantly among pathologi-
cally confirmed RCC variants and lesions for which obser-
vational therapy was continued (2.21 * 1.54 vs 2.65 = 1.77
cm, p = 0.34). The mean growth rate of pathologically con-
firmed RCC variants was significantly greater than lesions

for which observational therapy was continued (0.40 = 0.36
vs 0.21 * 0.40 cm yearly, p = 0.0001).

Data on nuclear grade were presented in 74% of the patho-
logically confirmed RCC variants (89 of 120). The majority of
lesions were low grade (89% or 79 of 89). The possible rela-
tionship between RCC nuclear grade and the growth rate
could not be evaluated secondary to the limitations of the
presented data.

Progression to metastatic disease was noted in 3 patients
in the meta-analysis, representing 1.0% of the total number
of lesions followed. Details on lesion size at presentation,
followup and the growth rate were available for 2 of the 3
lesions that progressed to metastatic disease. One patient
had metastatic disease in the FCCC series during followup.

Tumor Size Versus Time
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Slope of lines represent mean growth rate of each individual series.
Length of each line represents mean duration of follow-up.
N=number of renal lesions followed in each series.

Tumor size vs time in series of Bosniak,'>'® Wehle,'® Kato,¢
Volpe,!” Sowery?° and Fujimoto?! et al, and present series (Chawla
et al). Line slope represents mean growth rate in each series. Line
length represents mean followup.
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TABLE 2. Meta-Analysis of available pathological findings in renal masses that underwent observation
No. No. Pathological Findings No. RCC No. Benign No. Progression
References Lesions Available (%) Pos (%) (%) to M+ (%)

Fujimoto et al?! 6 6(100) 6(100) 0 0
Bosniak et al'13 40 26 (65) 22 (85) 4(15)
Oda et al'* 16 16 (100) 16 (100) 0 0
Kassouf et al'® 26 4 (15) 4 (100) 0 0
Volpe et al'” 32 9 (28) 8 (89) 1(11) 0
Wehle et al® 29 5 (17) 4 (80) 1(20) 0
Kato et al'® 18 18 (100) 18 (100) 0 0
Lamb et al'® 36 24 (67) 23 (96) 1 4) 1(3)
Sowery and Siemens?® 22 2 (9 2 (100) 0 1(5)
Present series 61 21 (34) _17 (81) 419 1(2)

Totals 286 131 (46) 120 (92) 11 (8 3(1)

This patient presented initially at age 84 years with a 2.0 cm
lesion and was followed elsewhere prior to referral. The
tumor grew rapidly at a rate of 1.3 cm yearly to a final of
diameter of 8 cm on last imaging. Multiple pulmonary le-
sions were noted at 54 months of followup. The patient with
metastatic disease in the series of Sowery et al presented
with an 8.8 cm mass, which was followed for 111 months
with a growth rate of 0.2 cm yearly.?’ The patient with
metastatic disease in the series of Lamb et al had metastasis
at 132 months of followup.'® Initial lesion size and the
growth rate were not presented. All 3 patients with meta-
static disease were symptomatic at the time of disease pro-
gression.

Subset analysis was performed to identify whether exist-
ing data support the notion that tumor size is an important
predictor of the growth rate. In this regard, in addition to
our series, 4 series had evaluable data relating tumor size to
the growth rate in all patients. By combining the lesions in
the experience of Fujimoto,?' Volpe,!” Bosniak'%'3and
Kato' et al, and our FCCC experience a total of 157 lesions
were analyzed, representing 55% of all those observed in the
literature. Mean lesion size was 2.42 cm (median 2.20, range
0.5 to 12.0). The majority of lesions (93% or 146 of 157) in
this subset analysis were less than 4 ¢m in maximal diam-
eter. Given these data, we could not identify a significant
correlation between lesion size at presentation and the
growth rate, when observed (p = 0.46).

On further analysis of these data we compared initial
tumor size and the observed growth rate in pathologically
benign (oncocytoma) and malignant (RCC variants) solid
masses. A total of 76 tumors had the individual growth rate
and pathological data available for comparison. Of these
tumors 12% (9 of 76) were oncocytomas, while the remaining
88% (67 of 76) were RCC variants. Mean tumor size at
presentation in oncocytomas and RCC variants was 2.00 =
0.99 (median 1.50, range 1 to 3.9) and 2.21 * 1.5 cm (median
2.0, range 0.20 to 12.0), respectively (p = 0.59). The mean
growth rate of oncocytomas and RCC variants did not differ
statistically (0.05 * 0.67, median 0.16, range 1.6 to 0.62 and
0.35 = 0.41 cm yearly, median 0.35, range 0.42 to 1.6,
respectively, p = 0.15).

DISCUSSION

Observation of an enhancing renal mass is a calculated risk
for the treating physician and the affected patient. Inciden-
tal renal masses that may require treatment are increas-
ingly being detected, although to our knowledge the growth
and metastatic potential of untreated lesions remains un-

quantified. It is now recognized that RCC is a heterogeneous
disease from its inception. This heterogeneity is reflected in
its clinical course. Forces arguing against observation are
the relative low risk of anesthesia, expanding surgical op-
tions, including nephron sparing, ablative, laparoscopic and
percutaneous approaches, the ineffectiveness of systemic
therapy and the uncertain biological potential of untreated
renal masses. Underlying an argument for observation, par-
ticularly in the elderly patient with comorbidities, is the
indolent growth rate observed in small series and unre-
ported clinical practice patterns.

Data on the observation of enhancing renal masses has
been presented in several small series. The results of indi-
vidual series are similar in regard to renal lesion size, the
growth rate and progression to metastatic disease (tables 1
and 2). The conclusions and recommendations of the indi-
vidual investigators are also similar. They advise that a
period of observation, comprising routine followup and serial
imaging, can be safely performed in patients who are med-
ically unfit for surgery. However, given the limitations of
individual series, we performed a meta-analysis including
286 patients, of whom 234 had sufficient mean growth rate
data to be analyzed. The 234 lesions were followed a mean of
34 months (median 32, range 26 to 39) with a mean growth
rate of 0.28 cm yearly (median 0.28, range 0.09 to 0.86)
(table 1). The figure shows these results.

It is important to emphasize that in this study the ma-
jority of the lesions that were eventually removed were
pathologically confirmed RCC (table 2). It would likely follow
that a large proportion of the remaining lesions were also
RCC, given that the same criteria were used for radio-
graphic evaluation and subsequent inclusion in this study.
However, we do not have pathological data on the remaining
155 lesions, which may limit interpretation. Furthermore,
the growth rate of pathologically confirmed RCC variants
was significantly greater than that of lesions for which ob-
servation was continued. This finding likely represents le-
sions being removed because of their rapid growth rates,
while lesions demonstrating slow or no interval growth con-
tinued on observation. Another possibility is that a higher
percent of lesions that underwent continued observation
were benign. To evaluate this possibility tissue from the
lesions on continuing observation would need to be evalu-
ated. However, negative biopsy would not rule out RCC and
experience has shown that a positive biopsy may signifi-
cantly under stage or under grade the lesion.??® A noninva-
sive test that simultaneously provides histological and
prognostic information in RCC is currently lacking. There-
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fore, we are left to follow enhancing renal masses without
knowledge of the 3 main prognostic indicators in RCC,
namely grade, histological subtype and pathological stage.
This is clearly a limitation of any observational treatment
plan. The majority of lesions followed were clinically and
likely pathologically stage 1 but again pathological results
are an unknown variable in most cases reported. Addition-
ally, a positive overall mean growth rate was noted in each
series analyzed. Therefore, it is important to emphasize that
the majority of observed lesions in these series were not
static.

We stratified the growth rate of lesions based on their
size at initial presentation. When using the available pooled
data, we found no correlation. Additionally, in some of the
series mentioned the investigators examined the relation-
ship between tumor grade and growth rate. However, it was
not possible to analyze this in meta-analytical fashion be-
cause nuclear grading remains somewhat subjective and it
is not applied or reported universally. In individual studies
the results comparing grade and growth rates were equivo-
cal. For example, Kato et al did not observe a significant
growth rate difference between grades 1 and 2, and 1 and 3
tumors, although they noted a difference between grades 2
and 3 tumors.

Oncocytomas lack distinct radiographic findings on com-
puterized tomography and they cannot be diagnosed accu-
rately using imaging alone. No difference was noted in
tumor size at presentation or the tumor growth rate between
oncocytomas and RCCs in our review of the existing litera-
ture. This further supports the consideration of all enhanc-
ing lesions to be malignancies based on radiographic data
alone.

Nonetheless, we recognize that some small observed le-
sions are not RCC. Recent data suggest that smaller lesions
may have a greater chance of being benign than previously
recognized. In a large series of Frank et al from the Mayo
Clinic 2,935 solid renal tumors were treated in a 30-year
period.?® Of these lesions 12.8% were benign and the re-
mainder were malignant. The investigators found that each
1 cm increase in tumor size increased the odds of malignancy
by 17%. Of the lesions less than 1 cm 46.3% were benign
compared to 53.8% that were malignant. However, limita-
tions of these data exist since more sensitive imaging mo-
dalities have been developed in the last several decades,
consistent criteria for true vs marginal enhancement are
lacking and radiographic data must be subjectively inter-
preted. In another study of Gill et al 30% of the 100 tumors
removed by laparoscopic partial nephrectomy were be-
nign.?” Mean tumor size in this cohort was 2.8 cm. While it
appears that the risk of malignancy is less in smaller le-
sions, the majority of these lesions are malignant with
growth potential. Thus, we cannot advocate observational
therapy for all small lesions.

In our series only 1 patient had metastatic disease. An
additional 2 patients were noted to have metastatic disease
during observation in the other reviewed series. This repre-
sents 1.0% of patients (3 of 287) in the meta-analysis popu-
lation with progression to metastatic disease. Although the
possibility of progression to metastatic disease is low, it
remains the most significant risk of observational therapy
since there is no satisfactory treatment for metastatic RCC.
Some investigators have suggested a safe cutoff of 3 cm,
above which the danger of metastases increases. In a recent

prospective study of hereditary renal cancer, Walther et al
reported that none of 52 patients with von Hippel-Lindau
disease and a tumor less than 3 cm had metastases.?® How-
ever, in 11 of the 44 patients (25%) with tumors larger than
3 cm metastatic RCC developed or was already present.
Although these investigators examined hereditary RCC, it is
plausible to cautiously extend these findings to sporadic
clear cell RCC, given the common association of the von
Hippel-Lindau gene. However, an absolutely safe cutoff for
observation may not exist because the metastatic potential
of observed lesions is difficult to quantify and competing
health risks exist.

No definitive protocol for radiographic followup of renal
lesions exists since it is not the gold standard of therapy.
However, several principles are apparent. The imaging mo-
dality used should be consistent and be performed with a
contrast agent to evaluate enhancement characteristics.
Furthermore, the radiologist should be informed of the clin-
ical history and should have access to prior studies for direct
comparison. The physician assuming responsibility for ob-
serving the lesion(s) should directly review and compare the
studies. With regard to the interval of imaging we believe
that it is prudent to have more frequent followup during the
first 24 months. After the lesion has demonstrated radio-
graphic stability the followup interval may be cautiously
extended. Additionally, periodic reassessment for metastatic
disease is important.

When observing enhancing renal lesions the physician
and the patient assume risk. RCC is a radiological diagnosis
and all lesions included in this study qualified as surgical
lesions because of their radiographic characteristics. We
believe that competing health risks are the only justification
for observation, given the limitations of current data. Le-
sions that may be in difficult anatomical locations should not
dictate observation. Similarly observational data such as
ours should not take precedence over advancing newer tech-
niques, such as cryoablation, radio frequency ablation or
extracorporeal ablation technologies. However, caution
should be used when interpreting data on these new tech-
nologies, since the data on observation without treatment
appear to be encouraging. Parsons et al noted that the in-
creased detection and treatment of renal tumors, particu-
larly using newer technologies, has not been associated with
a corresponding decrease in age specific renal cancer mor-
tality rates in the United States.?® Given data such as those
presented in our study, they appropriately caution against
over enthusiasm for noninvasive technologies, given the lack
of evidence that treatment for small lesions is ultimately
beneficial. We extend the same cautionary note when inter-
preting short-term treatment data on incidental RCC, while
recognizing that the forces to do something rather than
nothing are significant.

Overall our review of the available data demonstrate
that, while no large-scale, prospective data on observation
exist with which to counsel patients considering an obser-
vational approach, the results of our meta-analysis demon-
strate that many small incidental tumors are associated
with a slow natural growth rate and low metastatic risk.
However, there are several limitations of our analysis. The
weaknesses of meta-analysis are well recognized when eval-
uating clinical questions.?® A prospective, randomized trial
would likely provide a more accurate appraisal of the natu-
ral history of clinically localized, enhancing renal masses
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but it would be difficult to justify, given the efficacy of
surgical treatment. Furthermore, a certain degree of selec-
tion bias may be present in the reviewed series by inadver-
tently selecting patients who may have fared better during
an initial period of observation. This is especially true of
patients who were referred from elsewhere, where they had
already undergone a period of initial observation without
evidence of disease progression.

Clearly the biological potential of these lesions must be
more fully elucidated through the study of RCC prognostic
variables®!3? and biomarkers.?*~3¢ We summarized the lim-
ited data on the natural growth history of enhancing renal
masses, so that these data can be presented to patients in an
informed discussion of risk. Only by extending studies such
as these, correlated with translational research, will we 1
day be able to select patients with rapidly growing tumors
who are at risk for progressive disease and, thereby, in-
crease the safety of observational therapy when it is indi-
cated.

CONCLUSIONS

The majority of small, incidentally discovered, enhancing
renal masses are malignant. These lesions commonly grow
at a slow but consistent mean rate of 0.28 cm yearly. Surgi-
cal therapy remains the standard of care. A course of obser-
vation should only be performed when patient and physician
alike are willing to accept the calculated risks involved. It
should be avoided in well patients simply because the lesion
is anatomically challenging.

Although the metastatic potential of observed lesions re-
mains, it appears low in the absence of significant interval
growth. Additionally, size at presentation does not appear to
be a reliable indicator of the growth rate. Long-term clinical
and translational studies are required to identify markers of
progression and select individuals most at risk who are,
therefore, in need of early intervention.

Abbreviations and Acronyms

FCCC = Fox Chase Cancer Center
RCC = renal cell carcinoma
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