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Small renal masses (SRMs; = 4 cm in dimension) have rapidly risen in incidence in recent
decades and pose an increasingly common management dilemma in urology. SRMs

are biologically heterogeneous and a wide variety of treatments exist with favorable
oncologic outcomes. Active surveillance (AS) has emerged as a viable option for those

not desiring surgery or those who are suboptimal candidates for surgery, with < 2% of
patients progressing to metastatic disease in retrospective and prospective studies. This
article reviews the current data regarding AS for SRM, operational considerations for an

AS program, and criteria for safely selecting patients for this treatment strategy.
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are an increasingly common clinical entity encoun-

tered by practicing urologists. Epidemiological
studies indicate that SRMs account for nearly one-half of
all newly diagnosed renal masses, largely based on inci-
dental diagnosis during abdominal imaging." However,
although these lesions have a radiographic appearance
of malignancy (contrast enhancement of solid compo-
nent), extirpative surgical series have demonstrated
benign pathology in 20% to 30% of tumors = 4 cm,* and

S mall renal masses (SRMs; = 4 cm in dimension)

for those lesions that are renal cell carcinoma (RCC),
the majority of tumors are low grade® and unlikely to
develop metastases.” Given the rapid increase in the
incidence of SRMs, the known biological heteroge-
neity of these masses, and a wide variety of treatment
options, a number of rational approaches to their man-
agement, including extirpative surgery (radical and par-
tial nephrectomy), ablative therapies (cryotherapy and
radiofrequency ablation), and active surveillance (AS),
exists.
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Active Surveillance for Small Renal Masses continued

Against this backdrop, a grow-
ing body of literature has emerged
regarding AS for select patients with
SRMs. A number of retrospective

deaths from kidney cancer in the
United States (11,000-13,000 from
1997-2010), only decreasing mod-
estly in the past few years.” It is

analyses, meta-analyses, and pro-
spective studies quote the risk of
metastatic progression while on
AS to be < 2%.>"° However, much
of the data supporting AS are ret-
rospective and must be evaluated
with caution because such stud-
ies are limited by selection and
reporting bias. Those undergoing
AS frequently include older, sicker
patients; outcomes are based on a
composite of benign and malignant
masses; and untreated patients who
develop metastases and/or die from
renal cancer may be lost to follow-
up. Reflecting this theme, the 2009
American Urologic Association
(AUA) “Guideline for Management
of the Clinical T1 Renal Mass” rec-
ommends AS for high-surgical-risk
patients and as an option for healthy
patients desiring to avoid treatment
and willing to assume the oncologi-
cal risk of delaying intervention."

Epidemiological Trends in
SRMs

The incidence of kidney cancer has
surged over the past few decades,
from 28,000 in 1997 to 58,000 in
2010; the increased use of axial
imaging'” has led to increased
detection. This increasing inci-
dence has been accompanied by
a dramatic stage migration, with
SRMs accounting for the larg-
est proportion of the incident rise
in renal malignancies and nearly
40% of all renal tumors diagnosed.!
The interpretation of these trends
is complicated by the concomi-
tant observation of relatively stable

believed that the rising incidence
of SRMs reflects a combination
of early-stage malignancies des-
tined to become clinically signifi-
cant advanced cancers and lesions
of benign histology or indolent
behavior of unclear clinical sig-
nificance. Although multiple vari-
ables contribute to the perplexing

The Natural History of
SRMs

As stated previously, extirpative
surgical series indicate that 20% to
30% of SRMs are benign entities”
and of the lesions that are RCC, 70%
to 80% are low-grade, early-stage
lesions believed to have little malig-
nant potential.>*”'* Supporting the
indolent nature of these tumors,
several meta-analyses have demon-
strated a slow interval growth rate
for most tumors under surveillance,
on the order of 0.2 to 0.3 cm/year
with 23% to 33% of tumors dem-
onstrating a zero growth rate while
under observation.’” In addition,
reports of metastases while on

trends in kidney cancer diagnosis
and mortality, it is almost certain
that a number of treated SRMs lack
lethal potential, raising the ques-
tion of possible overdiagnosis and
overtreatment.

Interestingly, autopsy series
indicate that, whereas renal
tumors are present in 2% to 3%
of the population and SRMs in =
1%, approximately 30% and 12% of
SRMs have locally advanced dis-
ease and metastases, respectively.’
A study comparing a historical
autopsy series (1955-1960) to a
contemporary series (1991-2001)
found that, although the overall
proportion of renal masses found
at autopsy were similar, the num-
ber of masses found incidentally
at autopsy is declining and the
rate of occult kidney cancers per
100 autopsies had not changed—
implying that better detection
prior to death may not necessar-
ily translate into the improved
detection of clinically significant
tumors."
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surveillance for SRMs are rare.’
Therefore, sufficient retrospec-
tive data suggest that most SRMs
behave in an indolent fashion and
can be safely observed.

The remaining 20% to 30% of
SRMs are malignant tumors with
potentially aggressive features; 15%
to 25% of SRM RCCs are high-
grade lesions (Fuhrman grade
3-4). Locally advanced disease (=
pI'3) has been documented in 10%
to 40% of SRMs, and 3% to 12%
present with or will develop meta-
static disease.”'>'® Although a small
proportion of patients may pre-
sent with synchronous metastatic
disease and an SRM, the exist-
ing literature implies that the risk
of developing metastatic disease
while undergoing AS for a SRM
is even smaller—on the order of
1%.%” Consequently, synchronous
and metachronous metastases may
be different entities and patients
who present without distant dis-
ease are more likely to have indo-
lent tumors with little metastatic
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potential. Therefore, an efficacious
AS program should recognize the
heterogeneity of SRM biology and
seek to distinguish indolent lesions
from aggressive tumors based on
clinical parameters so that ideally,
no patients die of RCC but rather of
competing causes.

Efficacy and Oncologic
Outcomes for Patients
Undergoing AS

Despite a lack of Level I evidence,
a number of robust, retrospective
series demonstrate favorable out-
comes for contemporary patients
undergoing AS. More than 70 peer-
reviewed articles appear within
Medline on the topic of AS for SRM
and a recent meta-analysis included
18 retrospective series comprising
880 patients.” A number of retro-
spective AS cohorts demonstrated
a 0% to 5.7% risk of progression
to metastasis while on surveil-
lance with prospective studies and
meta-analyses showing an overall
rate of metastasis on the order of
1%.%1° Although a direct compari-
son of AS to intervention is lack-
ing, historic recurrence rates and

as a multi-institutional prospective
clinical study to report the out-
comes of patients undergoing AS
and immediate intervention for
newly diagnosed SRMs (Figure 1).
The registry is powered based on
noninferiority principles to dem-
onstrate equivalent cancer-specific
survival rates at 5 years for AS and
immediate intervention. Through
34 months of enrollment, with a
median follow-up of 1 year (range,
3-32 months), 3 of 89 patients
undergoing AS died of causes not
related to RCC and no patient devel-
oped metastases or died of disease.
Three of 187 patients undergoing
immediate intervention have died,
1 of RCC. The patient who died of
RCC had a tumor with sarcoma-
toid features resected with negative
margins that recurred distantly.
Although lacking a comparison
arm, a similar prospective cohort
of 82 AS patients showed one
patient (1.2%) progressing to meta-
static disease, seven patients (8.6%)
dying of competing causes, and no
patients dying from RCC over a
median follow-up of 36 months.?
Although immature, results from
the DISSRM Registry and simi-

cancer-specific survival following
treatment (regardless of the inter-
vention) are in the range of 90%
to 95% and 95% to 99% at 5 years,
respectively—indicating both the
indolent nature of T1 lesions and
the difficulty in comparing AS and
primary treatment options."

The Delayed Intervention and
Surveillance for Small Renal Masses
(DISSRM) Registry is administered
through Johns Hopkins University
(Baltimore, MD) and was developed

\

lar prospective studies promise to
improve our understanding and
utilization of AS in select patients.

Selection Criteria

Although a number of groups make
general recommendations for the
selection of patients for AS includ-
ing increased age, decreased life
expectancy, suitability for surgery,
and decreased risk of metastatic
disease,”'™" there is a paucity of

data supporting or defining spe-
cific objective criteria for selec-
tion of patients for AS. Some of the
important considerations include
patient and tumor characteristics
as they may impact life expectancy,
malignant/metastatic risk, the like-
lihood of renal replacement therapy
after treatment, and the feasibility
of nephron-sparing surgery (NSS).
Several studies indicate that AS is
safe in the elderly'®"”and/or patients
with extensive comorbidities pre-
cluding surgery.** Prognostic mod-
els created from extirpative series
indicate that age and sex modulate
the likelihood of having a benign
SRM, with younger women and
older men having an increased
likelihood of a benign pathol-
ogy.”** It is also known from data
extrapolated from patients with
Von Hippel-Lindau disease, surgi-
cal series, and the aforementioned
retrospective AS cohorts that the
risks of RCC, high-grade RCC,
and metastatic disease increase
dramatically when tumors reach
3 cm.*®%® Tumor complexity,
measured by various statistics
including  RENAL nephrometry
score, may enable some prediction
of tumor histology and grade,** and
can be used to determine the appro-
priateness of NSS; indeed, low-
complexity tumors are generally
more suitable for NSS.>* In addition,
although the majority of patients
present incidentally, the presence of
symptoms (predominantly hema-
turia or flank pain) can indicate
advanced disease.?® Finally, patients
with chronic kidney disease (CKD)
or contributing comorbidities (dia-
betes mellitus, hypertension, smok-
ing) are at the highest risk of renal
replacement therapy following
intervention and may benefit from
a period of AS.

One of the objectives of the
DISSRM Registry was to develop
a scoring system based on existing
literature®® and empiric evidence to
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All patients with asymptomatic
small renal cortical tumors (< 4 cm)

Consultation with urologist

Surveillance

SR

Intervention

Y

Prestudy

Patient offered enrollment into DISSRM

{

Y

Biopsy

Patient accepts enrollment

Surveillance

Chest radiograph
Laboratory studies

Intervention

(CMP, CBC, Pt/Ptt)
Physical examination
Baseline QoL &

.-

e

~—
~

Observation Protocol

CT scan (3D) every
4-6 months for 2 years
QoL at 6 months, 1 year, 2 years

CT scan (3D) every
6-12 months for 3
years QoL annually

Growth rate

Partial
nephrectomy

> 0.5 cm/year

or

Intervention

Energy ablation
Cyroablation or

symptomatic

Growth rate

radio frequency

Embolization

P

< 0.5 cm/year

Postintervention Follow-up

5-year Study Endpoint

Standard-of-care per
treatment modality:
Imaging, blood work at physician’s

discretion
Qol at 6 months, 1 year, and
annually thereafter

1. Cancer-specific survival
2. QoL
3. Percutaneous renal biopsy

—— Recommended algorithm
---- Indicates patient choice

Figure 1. Management algorithm for patients with small renal masses (= 4 cm) according to the Delayed Intervention and Surveillance for Small Renal Masses
(DISSRM). Registry protocol. 3D, three-dimensional; CBC, complete blood count; CMP, comprehensive metabolic panel; CT, computed tomography; Pt/Ptt, prothrombin

time/partial thromboplastin time; QoL, quality of life.

assistin theidentification of patients
most suitable for AS. Major criteria
are considered to be age > 65 years,
Eastern Cooperative ~Oncology
Group (ECOQG) score > 1, Charlson
Comorbidity Index Score > 2,
greatest tumor diameter < 3 cm,
and moderate to severe CKD.
Minor criteria are prior abdominal
surgery, incidental presentation,

nephrometry score > 10, and
minor CKD or a contributing
comorbidity. By assigning 2 points
to each major criterion and 1 point
to each minor criterion, scoring
was applied to the cohort to char-
acterize the distribution of scores
within this population. At 3 years
of enrollment, 89 patients electing
AS had at least 1 major criterion
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and 85% had 2 or more major cri-
teria. Nearly 50% of patients under-
going AS had a DISSRM score = 7
and only 1 patient had a score < 4,
whereas 20% of patients undergo-
ing intervention had a DISSRM
score < 4 and 69% had a score < 7.
Therefore, based on early reports of
this registry, the DISSRM score is
a promising means to risk stratify
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patients for AS versus intervention
wherein patients with a score = 7
can be considered favorable can-
didates for AS, those with a score
= 3 may be favorable candidates for
surgery, and those with an interme-
diate score (4-6) may benefit from
either management strategy.'” As
the registry continues to accrue
patients and these criteria are fur-
ther tested, they will be refined to
better select patients for AS.

Operational

Considerations

Following a thorough consulta-
tion, a patient and physician may
choose AS as the best option for the
management of an SRM. The AUA
recommends that this consultation
include a discussion of the small
but real risk of cancer progression,
loss of a window of opportunity for
NSS, lack of curative treatments
for metastatic RCC (mRCC), limi-
tations of renal biopsy, and defi-
ciencies in the current literature."
However, no guidelines or rec-
ommendations exist for imaging
modality, timing of surveillance
images, and the use of renal biopsy
or triggers for intervention.

The main trigger for interven-
tion is believed to be growth rate
(GR). Oda and colleagues found a
greater GR in the primary tumor
of patients with mRCC when com-
pared with localized tumors (1.7 cm
vs 0.54 cm/year; P = .02).”” Kato and
associates demonstrated a signifi-
cantlyhigher GRinhigh-grade RCC
compared with low-grade tumors
(0.93 cm/year vs 0.28 cm/year;
P = .01.2 Of patients reported to
develop metastases while on AS,
GR has been high, ranging from
1.3 to 2.9 cm/year.%® However, a
number of studies have demon-
strated zero or slow (< 0.5 cm/year)
GR for tumors of malignant
pathology.*® In addition, benign
lesions, specifically oncocytoma,

have been shown to demonstrate
rapid growth.” A number of bio-
logical factors may modulate GR
and add confusion to the utility
of GR in observing patients with
SRMs. For instance, in the pro-
spective study by Mason and col-
leagues, larger tumors (> 2.45 cm)
demonstrate a faster GR than
smaller tumors.® However, several
retrospective analyses have failed
to find a relationship between pri-
mary tumor size and GR.%*° Kouba
and colleagues demonstrated that
patients aged < 60 years had more
rapidly growing tumors than those
aged > 60 years.’ Finally, changes
in tumor volume have been touted
as more accurately reflecting
growth kinetics and the biologic
aggressiveness of an SRM; how-
ever, consistent with Gompertzian
growth Kkinetics, smaller tumors
are demonstrated to grow faster
volumetrically*® A recent pooled
analysis of the AS literature dem-
onstrated increased age, larger
greatest initial tumor dimension
and estimated volume, and higher
linear and volumetric GR to predict
metastatic progression.” Although
a number of important factors may
indicate the malignant potential of
an SRM, it is clear that progression
to metastatic disease is exception-
ally low in tumors that demon-
strate slow or no GR and remain
< 3 cm. Conversely, although
tumors may demonstrate variable
GR, the majority that progress to
metastasis exceed 3 cm and often
become cT'1b (> 4 cm) tumors prior
to or at the diagnosis of metastasis.

In the retrospective literature,
on average, patients undergo five
to six imaging evaluations over a
period of 29 to 41 months yield-
ing an approximate average rate
of imaging every 6 months.” The
majority of retrospective studies
use computed tomography (CT)
and magnetic resonance imaging
(MRI), with ultrasonography (US)

used sparingly. The prospective
study by Mason and colleagues rec-
ommended CT, MRI, or US imag-
ing every 6 months.®* The DISSRM
protocol recommends a high-qual-
ity axial image (CT or MRI with
contrast) at enrollment to be fol-
lowed by CT, MRI, or US every 4 to
6 months for 2 years and then
every 6 to 12 months thereafter
(Figure 1)."° It is our experience that,
given conflicting reports regarding
the risk of secondary malignancy,”
few patients are willing to undergo
serial exposure to ionizing radia-
tion in the form of CT scan. As
GR is the main trigger for delayed
intervention, we approve of serial
US examination with confirmation
of a change in growth with axial
imaging if indicated. To better
determine the aggressiveness of a
new lesion, we recommend the first
serial image be performed within
4 to 6 months with the caveat that
GR may be exacerbated by even a
small change in tumor diameter
seen over a short period of time.
It is known that tumor diameter
measurements may vary by up to
3 mm between and among observ-
ers.”” Consequently, wide fluctua-
tion is seen and little prognostic
value is gained by small changes
in tumor diameter seen on the
tirst surveillance image. In addi-
tion, small fluctuations in tumor
diameter may disproportionately
impact estimates of tumor volume.
Therefore, we recommend a second
interval image to more accurately
gauge GR and indicate the need for
intervention depending on patient
suitability for AS.

Percutaneous renal biopsy (PRB)
can determine SRM pathology
and impact the decision for AS
or intervention. Historical series
demonstrate variable accuracy on
the order of 70%, nondiagnostic
rates around 30%, and rates of seri-
ous complications around 5%, pre-
venting its widespread acceptance.
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A recent meta-analysis by Volpe
and colleagues reviewed 49 pub-
lications regarding the use of PRB
in the diagnosis and management
of renal tumors.” They found a low
rate of complications and improved
rates of detection with sensitivity
ranging from 70% to 100%, speci-
ficity at 100%, and a cumulative
accuracy > 90% for needle core
biopsies. A recent publication by a
center performing a high-volume
of PRB found biopsy tissue to aid
in the diagnosis of nearly 90% of
patients.** However, PRB is unre-
liable for tumor grade® and per-
forms less well in tumors < 3 cm.*
Because most SRMs are low-grade
indolent RCC and can safely
undergo a period of AS, one could
argue that there is little clinical util-
ity in PRB for patients with a clear
indication for AS or intervention.
However, we find that PRB may
provide additional information in
patients without a clear indication
for surgery or AS (DISSRM score
3-7) to aid in the decision and con-
sultation process. In addition, we
recognize that PRB provides tis-
sue which, in addition to blood and
urine, may provide biomarkers to
improve the detection and surveil-
lance of SRM.

Conclusions

SRMs = 4 cm are commonly seen
in clinical practice and represent a
large proportion of newly diag-
nosed renal masses. Given recent
epidemiologic trends and studies of
the natural history of SRMs, most
are believed to be indolent tumors
with little potential for metastatic
progression. AS has emerged as an
alternative to extirpative or ablative
treatments for these masses and
should involve an informed deci-
sion by patient and physician based
on patient and tumor characteris-
tics and the calculated risk of
metastatic progression. Ongoing
prospective studies, including the
DISSRM  Registry, will provide
additional information regarding
the use and timing of serial imag-
ing in patients undergoing AS. m
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