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ABSTRACT

Renal cell carcinoma (RCC) ranks among the most prevalent malignancies worldwide,
with a rising incidence attributed largely to the incidental detection of small renal masses
(SRMs < 4 cm) through widespread abdominal imaging. Historically managed with radical
nephrectomy, treatment of SRMs has evolved significantly over recent decades. Partial ne-
phrectomy has become the standard surgical approach, while active surveillance (AS) has
emerged as a viable alternative for select patients, particularly those with comorbidities or
limited life expectancy. AS involves serial imaging to monitor tumor progression, reserving
intervention for signs of clinical advancement.

This review synthesizes oncological outcomes and current management strategies for SRMs,
comparing AS with immediate intervention. A comprehensive literature search (2005-2024)
was performed across PubMed, Web of Science, and Scopus, complemented by an analysis
of major international guidelines (EAU, AUA, ESMO, CUA, and Latin American Renal Cancer
Group). All guidelines support AS for selected patients with cT1a tumors, though criteria
vary. The AUA limits AS to tumors <2 cm, while only its guidelines define clear triggers for
transitioning from AS to treatment. Imaging surveillance intervals and biopsy indications
also differ, with broader support for renal mass biopsy prior to ablation but more selective
use during AS.

This review underscores the importance of individualized decision-making in SRM manage-
ment and highlights areas of consensus and divergence among contemporary guidelines.
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INTRODUCTION

According to the Global Cancer Observatory,
renal cell carcinoma is the 14th most common ma-
lignant tumor, precisely the 9" most common can-
cer among men and the 14th among women, with
431,288 cases in 2020 (1). RCC incidence is higher
in Europe and North America and has been increas-
ing in the last decades. Simultaneously the mortality
rate in developed countries has declined. It has been
hypothesized that this phenomenon is related to the
widespread use of abdominal imaging for nonspe-
cific musculoskeletal or gastrointestinal complaints,
leading to the incidental detection of otherwise as-
ymptomatic small renal masses (< 4 cm) (2, 3). Tra-
ditionally, RCC was treated with radical nephrectomy
(RN), regardless of renal mass dimensions. However,
the management of small renal masses (SRMs) has
undergone a significant transformation over the past
decades. Nephron sparing surgical approach, such as
partial nephrectomy (PN), has become the standard
treatment, and active surveillance (AS) has moved
from being a niche approach to an established treat-
ment option for a specific patient population. AS is
defined as the initial monitoring of tumor size by se-
rial abdominal imaging (US, CT, or MRI) with delayed
intervention reserved for tumors showing clinical
progression during follow-up (4). This review aims
to resume oncological results on the management of
small SRMs with either AS or immediate treatment,
focusing on the key factors influencing the choice
between these two strategies.

MATERIALS AND METHODS

A comprehensive literature review was con-
ducted to identify studies published in English be-
tween 2005 and 2024 focused on the management of
small renal masses (SRMs). PubMed, Web of Science,
and Scopus databases were queried using the fol-

nou

lowing key words: “small renal mass’, “active surveil-
lance’, “treatment” and “renal mass biopsy" A review
of international available guidelines was performed

as well, to depict the definition of SRM, guidelines’

position on active surveillance, definition of active
surveillance monitoring.

SUMMARY OF THE CURRENT GUIDE-
LINES

At present, EAU, ESMO and CUA consider
active surveillance in cTla RCC, while AUA recom-
mends active surveillance only for SRM < 2 cm. EAU,
AUA, ESMO, CUA and Latin American Renal Cancer
group agree on the patient selection, suggesting
active surveillance to frail and comorbid patients,
with the rationale that primary intervention would
overweigh oncological benefits. AUA, CUA and Lat-
in American Renal Cancer group suggest repeated
imaging every 3-6 months during the first year, then
every 6-12 months. Instead, EAU and ESMO do not
specify any imaging protocol for active surveillance.
Only the AUA guidelines provides specific triggers
for a change in the disease management from AS
towards intervention, which are tumor size > 3 cm,
stage progression, growth kinetics > 5 mm/year,
clinical changes in patient/tumor factors, addition-
al biopsy results. Recommendations for renal mass
biopsy (RMB) vary among the guidelines. EAU, AUA
and CUA agree on practicing RMB before ablation
treatment in SRM. RMB is recommended in AS, ac-
cording to EAU and ESMO, only for selected patients,
and according to AUA, only in the suspicion of non-
malignant lesions. An overview of the summary of the
current guidelines is presented in Table-1.

EVOLUTION OF THE USE OF ACTIVE
SURVEILLANCE

Initially, SRMs were almost exclusively man-
aged with an interventional approach, which includ-
ed RN or PN. However, as the incidental diagnosis
of SRM increased through advanced imaging tech-
niques such as ultrasound, computed tomography
(CT), and magnetic resonance imaging (MRI), it be-
came apparent that many of these masses had indo-
lent or even benign behavior. This awareness led to a
reconsideration of the management of SRM and the
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Table 1 - Overview of the summary of the current guidelines.

Inclusion criteria Patient selection Imaging Triggers for Renal mass biopsy
intervention
EAU clla RCC Frail and No imaging / Before ablation
comorbid patients protocol treatment
AUA SRM < 2cm Frail and Every 3-6 months ~ Tumor size > 3 cm, Before ablation
comorbid patients during the first stage progression, treatment and in
year, then every growth kinetics suspect of non
6-12 months > 5 mm/year, malignant lesions
clinical changes
in patient/tumor
factors, additional
biopsy results
ESMO cT1a RCC Frail and No imaging / Only in selected
comorbid patients protocol patients
CUA cTla RCC Frail and Every 3-6 months / Before ablation
comorbid patients during the first treatment
year, then every
6-12 months
Latin American Small tumors Frail and Every 3-6 months / /
Renal Cancer comorbid patients during the first
Group year, then every
6-12 months

gradual introduction of AS as an alternative option.
In the 2000s, early retrospective studies began to ex-
amine the natural history of SRM and the outcomes
of conservative management. These studies showed
that many SRM grow slowly and have a low risk of
metastasis, paving the way for AS as a viable option
(5-7). Since the 2010s, several prospective studies
have further consolidated the role of AS. The Delayed
Intervention and Surveillance for Small Renal Masses
(DISSRM) registry, a multicenter prospective study,
has shown that AS is non-inferior to primary inter-
vention in terms of cancer-specific survival (CSS) at
an intermediate follow-up of 5 years (8). Initially AS
was considered primarily for elderly patients with
significant comorbidities, in whom the risks associ-
ated with surgery may outweigh the benefits (9-11).
Few years later Metcalf et al. focused the attention on
AS in young and healthy patients, showing that even
in patients aged less than 60 years AS in SRMs is not
inferior to immediate intervention in terms of overall
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and cancer-specific survival. Nowadays the manage-
ment of SRMs through AS is widely recognized by
international guidelines.

ACTIVE SURVEILLANCE VS. IMMEDIATE
TREATMENT

The rationale for managing RCC with AS de-
rives from the observation that up to 20-30% of RM
< 4 cm are histologically benign, and those that are
malignant often exhibit a low degree of aggressive-
ness (12, 13), characterized by a slow growth rate
and a low metastatic potential, with a progression
to metastatic disease observed in only 1-2% of cases
(14). Initial tumor size at diagnosis does not reliably
predict the natural history of renal masses, although
malignant lesions may exhibit a higher growth rate
(14). Kouba et al. demonstrated that, among SRMs
managed with AS, those who underwent delayed in-
tervention exhibited a higher tumor growth rate (6).
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Delayed intervention does not result in an increased
risk of disease progression, is not associated with
added surgical morbidity, and does not preclude
patients from undergoing definitive surgery via a
minimally invasive approach with comparable on-
cological outcomes (5, 7). Therefore, a deferred in-
tervention is a safe approach in the management of
SRMs (15, 16). Delayed intervention may include PN,
RN or image-guided percutaneous ablation, such as
cryoablation (PCA), radiofrequency ablation (RFA) or
microwave ablation (MWA) (17, 18). Five studies con-
cur on establishing a growth rate > 0.5 cm/year as a
threshold for delayed intervention (8, 11, 19-21), while
three of these also consider a tumor diameter > 4 cm
as an additional criterion for intervention (8, 19, 21).
The Delayed Intervention and Surveillance
for Small Renal Masses (DISSRM) registry is a pro-
spective study designed for patients with SRMs un-
dergoing either AS or primary intervention. The DISS-
RM protocol advises serial imaging every six months
for two years, followed by annual imaging thereafter.
Axial imaging, utilizing either computed tomography
(CT) or magnetic resonance imaging (MRI), is per-
formed within six months of enroliment in the regis-
try. Contrast-enhanced imaging is employed in pa-
tients with adequate renal function (11). Ultrasound
may be considered every twelve months for a dura-
tion of three years. The use of CT or MRI remains at
the discretion of the physician in cases of ambiguous
ultrasound findings or observed changes (8). Similar
protocols have been adopted by other investigators;
for example, Marchioni et al. implemented abdominal
imaging every four to six months for two years, suc-
ceeded by imaging every six to twelve months (9).
An overview of the included studies to evaluate the
efficacy of AS in SRMs is presented in Table-2.

Survival analysis

A consensus among most authors suggests
that AS provides equivalent short- and medium-term
oncologic efficacy to partial or radical nephrectomy
for SRMs. Within the reviewed literature, six prospec-
tive studies (8, 18, 19, 21-23) and three retrospective
studies (20, 24, 25) have examined either OS, CSS, or

both in patients with SRMs managed with AS. The
specific inclusion criteria, as well as the values of OS
and CSS, are detailed in Table-1. Based on the includ-
ed studies, CSS at 5 years for patients initially man-
aged with AS is not significantly different compared
to that of patients managed with immediate treat-
ment. However, three of these studies highlighted
a lower OS at 5 years in patients managed with AS
compared to those managed with immediate treat-
ment. This difference can likely be attributed to older
age and a higher burden of comorbidities in the pa-
tients selected for AS (8, 18, 22), emphasizing how
older patients undergoing AS will primarily die from
causes other than renal cancer (22). Regarding mor-
tality from non-RCC causes, cardiovascular events
represent the leading cause of death in patients old-
er than 75 years. Furthermore, nephrectomy is asso-
ciated with accelerated renal dysfunction, which, in
turn, increases cardiovascular mortality (26). Con-
sequently, in the elderly population, active treat-
ment is not linked to improved OS, and cardiovas-
cular mortality surpasses cancer-specific mortality
(27). According to Metcalf et al, even in a cohort
of patients aged 60 years or younger at the time of
diagnosis of a SRM, AS demonstrates non-inferiority
to primary intervention with regards to both OS and
CSS. This finding supports the possibility to expand
AS to younger and healthier patients, provided they
are carefully selected and monitored (19). However,
the prevalent consensus suggests that active sur-
veillance (AS) represents a reasonable strategy for
elderly patients with comorbidities, whereas imme-
diate surgical intervention, particularly partial ne-
phrectomy (PN), may be more suitable for younger,
healthier individuals (28).

Only two authors disagree on the oncologi-
cal efficacy of AS in SRMs. Zini et al. report that RCC-
specific mortality rates in nonsurgical management
(NSM) significantly exceeds that of nephrectomy
group. It is important to note that this study was
not randomized, and this may limit the comparabil-
ity of the NSM and nephrectomy groups due to po-
tential selection bias and confounding factors (29).
Patel et al. instead indicated that, when comparing
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NSM and surgical intervention, CSS was equivalent
among treatment groups for patients younger than
75 years, but significantly worse for patients aged
75 years or older undergoing NSM. This discrepancy
could suggest that younger patients are more effec-
tively selected for NSM (30).

Role of the histological diagnosis

According to several authors, the initial man-
agement of SRMs can be guided by histological diag-
nosis. Surgical intervention or ablation may be favored
for SRMs diagnosed as renal cell carcinoma (RCC),
whereas active surveillance (AS) might be preferred
for indolent or benign SRMs. Consequently, renal mass
biopsy (RMB) could potentially reduce overtreatment,
guiding the decision to opt for AS rather than immediate
treatment (31, 32). Furthermore, significant differences
exist in diameter growth rate and metastatic potential
between clear cell and papillary type 1 RCC SRMs, with
clear cell RCC exhibiting a faster growth rate and higher
metastatic potential. This highlights the potential impor-
tance of RMB in counseling patients and personalizing
SRM management (33).

Cost analysis

An analysis by Su et al. provides valuable in-
sights into the cost-effectiveness of different man-
agement strategies for small renal masses (SRMs).
The study demonstrates that the 10-year all-cause
mortality rates are similar among patients managed
with PN, RN, PCA, and that AS, with the option of
timely delayed intervention, appears to have the
lowest total cost per patient, suggesting that this
strategy offers a safe and cost-effective approach to
the management of patients with SRMs (28).

Quality of life

AS patients report worse physical quality of
life (QoL) than primary intervention patients, mainly
due to lower scores in the physical health compo-
nent (9). However, mental health scores are similar
between the groups and improve over time, regard-
less of management strategy. This suggests that

while AS may be associated with initial concerns,
the mental health-related components (which in-
clude anxiety and depression) tend to improve over
time, suggesting that well-selected and counseled
patients may experience improved QolL. Patient se-
lection and counseling, including a shared decision-
making process, are crucial prior to initiating an AS
protocol to ensure comprehensive patient under-
standing of the risks and benefits associated with
each management option. Notably, approximately
50% of patients who elect for delayed intervention
do so due to anxiety, even in the absence of signifi-
cant tumor growth (11).

CONCLUSIONS

The management of SRMs represents an
evolving field, with AS emerging as a viable and safe
option for selected patients. The choice between AS
and immediate treatment must be individualized,
considering age, comorbidities, tumor size, growth
rate, and patient preferences. AS allows avoidance
of unnecessary interventions and associated risks,
while maintaining a safe and close monitoring to in-
tervene promptly in case of progression. Immediate
treatment remains the preferred option for young,
healthy patients with fast-growing tumors or those
with suspected malignancy. Renal biopsy can play
a crucial role in guiding decision making by provid-
ing histologic information that can help distinguish
between benign and malignant lesions and predict
tumor behavior. However, it is critical to carefully
consider the risks and benefits of biopsy as well as
its diagnostic accuracy.

Further research, including prospective ran-
domized controlled trials, is needed to better de-
fine the selection criteria for AS and to evaluate the
long-term outcomes of different management strat-
egies. Ultimately, the goal is to provide each patient
with the most appropriate management, balancing
the risks and benefits of AS versus immediate treat-
ment, with the goal of maximizing both survival and
quality of life.
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