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2Active Surveillance of Patients 
with Clinically Localized Small Renal 
Masses

Muammer Altok and Eric C. Kauffman

Abbreviations

DI	 Delayed intervention
PCI	 Progression criteria for intervention
RCC	 Renal cell carcinoma
RMB	 Renal mass biopsy
SRM	 Small renal masses

�Introduction

Small renal masses (SRM) are defined as renal cortical tumors that are less than 4 cm. 
SRM include both benign neoplasms and renal cell carcinomas (RCC), the latter of 
which have only rare metastatic potential [1]. Historically, surgery was the main and 
only curative management option for these tumors. With the contemporary over-utili-
zation of cross-sectional imaging, there has been a significant shift from diagnosis of 
symptomatic advanced disease with large primary tumors towards incidental detec-
tion of asymptomatic clinically localized SRM [2, 3]. While radical nephrectomy was 
the gold standard management option for decades, the treatment for localized renal 
tumors, especially for SRM, has more recently shifted towards less aggressive treat-
ments such as partial nephrectomy and thermal ablation due to growing appreciation 
of treatment morbidity [4, 5] and the value of renal preservation [6]. The additional 
realization of low SRM metastatic potential and high (20%–40%) rates of benign 
resection in surgical series [7–10] have together driven the field to consider even more 
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conservative management with an initial expectant approach, aided by the clinical 
success of active surveillance for low-risk prostate cancer that established a precedent 
for a successful “less is more” approach. Thus, the concept of non-interventional 
monitoring of an SRM patient was born as a means to avoid unnecessary treatment, 
preserve renal function, remove the risk for surgical complications, and maintain 
quality of life without detriment in oncologic outcomes [11–14]. With active surveil-
lance of SRM patients, unnecessary treatment can be delayed or avoided, minimizing 
the impact of associated treatment side effects and with low-to-negligible oncologic 
risk. This chapter describes the definitions, biology, patient factors, tumor factors, 
practice patterns, and reported oncologic outcomes that altogether underlie active sur-
veillance management of SRM patients, as well as a detailed description and compari-
son of current consensus guidelines on SRM patient management from national and 
international urology and medical oncology committees.

�Active Surveillance Definition

Active surveillance is one of two types of expectant management for SRM patients, 
the other being observation (i.e., watchful waiting). Active surveillance is distinct 
from observation due to its intent for curative delayed intervention (DI) in patients 
who demonstrate local progression during follow-up. In contrast, observation is 
reserved for patients whose comorbidities or otherwise shortened life expectancy 
contraindicate any curative intent treatment. Avoidance of cancer-specific mortality 
is a primary goal with either active surveillance or observation. However, whereas 
metastasis avoidance is paramount during active surveillance, metastasis may be 
conceded during observation when the likelihood of death from other causes pre-
dominates [15]. The European Association of Urology (EAU) [15] and The 
American Urological Association (AUA) [11] explicitly endorse distinction between 
active surveillance and observation, however, much of the “active surveillance” lit-
erature is contaminated with observation patients, particularly studies published 
more than a decade ago that still heavily drive current consensus guidelines.

�Small Renal Mass (SRM) Indolence

SRM tumors are heterogenous and include both benign and malignant histologic 
subtypes. Benign tumors including renal angiomyolipomas or oncocytomas repre-
sent 20–40% of SRM [7, 16–18]. When malignant, SRM are usually low grade (≤2) 
and low stage (T1a) RCC, with high-grade (3–4) and/or pT3 tumors comprising 
only 15–25% of surgical cases [19–23]. Yet regardless of histology, SRM rarely 
metastasize, and risk of death from other causes is generally higher independent of 
age, comorbidity, and tumor size [24]. Compared to large (>7  cm) RCCs, SRM 
RCCs have much less genomic complexity and fewer subclonal events [25]. As 
tumors grow and evolve, acquisition of late subclonal chromosomal changes leads 
to divergence of gene expression [25]. Cooperative genomic initiatives such as that 
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from TRACERx support low mutational diversity in SRM tumors [5, 26, 27]. This 
biology is referred to the “VHL mono driver” evolutionary subtype because other 
(i.e., non-VHL) driver mutations are uniquely lacking, and it is largely specific to 
SRM tumors. The VHL mono driver subtype is characterized by limited genetic 
evolutionary branching and often requires decades to acquire mutations conducive 
to metastatic potential, yielding excellent long-term survival outcomes [26, 27].

�Trends in Active Surveillance Utilization

Utilization of active surveillance across urology practices has gradually increased over 
the past two decades. While international studies are lacking, analysis of U.S. popula-
tion registries (SEER, NCDB) suggests that active surveillance rates, once <5%, have 
increased to ~17–18%, although perhaps static over the most recent decade [28, 29]. 
During this time, there have been even greater increases in either partial nephrectomy 
or percutaneous thermal ablation, even among the elderly [30]. Recently, particularly 
high rates of active surveillance utilization have been described by certain Urology 
practices, suggestive of evolving comfort among both physicians and patients. In a 
recent study from Roswell Park Cancer Center, >95% of all SRM patients seen over 
5 years by a single urologic oncologist underwent active surveillance management, 
regardless of patient age or health, representing the first report in which the vast major-
ity of SRM patients deferred immediate treatment [22]. Substantial variation in active 
surveillance utilization was observed across a variety of academic and private practices 
in Michigan [31]. These two studies underscore that factors related to the provider and 
healthcare setting may be more important than tumor factors in driving current active 
surveillance utilization. Provider-related differences may in turn reflect variable aware-
ness or comfort/certainty regarding active surveillance management regimens and/or 
oncologic safety, perhaps reflecting a lack of standardization among different consen-
sus group guidelines (see later in the chapter).

�Selection of Patients for Active Surveillance

There is strong general agreement, including among different consensus guidelines 
groups, to select active surveillance patients based on a combination of tumor size, 
comorbidities, and life expectancy [11, 14, 15, 32–34]. Patient selection criteria can 
be divided into specific tumor factors and patient factors, as described below.

�Tumor Factors

•	 Tumor Size (a.k.a., Longest Tumor Diameter, LTD). The strong association 
between LTD and metastasis is well established from the surgical literature. 
Rates of metachronous metastasis approach 0% for SRM <2 cm, and are <1% for 
SRM <3 cm, and 2–3% for SRM of 3–4 cm, increasing exponentially once a 
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tumor surpasses 4 cm [24, 35–38]. Surgical series outcomes are consistent with 
size-specific rates of metastasis reported in active surveillance studies. In a sys-
tematic review of early active surveillance series, metastasis never occurred 
below a primary tumor LTD of 3 cm, and ~90% of all metastases occurred after 
the primary tumor surpassed 4 cm [39, 40]. More contemporary active surveil-
lance series similarly support a negligible metastatic rate for LTD of <3 cm, and 
a very low metastatic rate for LTD of 3–4 cm, with the vast majority of reported 
metastases occurring after the LTD has passed 4 cm (Table 2.1). Accordingly, 
patients with SRM <2 cm can be considered ideal patients for active surveil-
lance, but accumulating research (see Reported Active Surveillance Outcomes, 
below) also supports the oncologic safety of active surveillance for patients with 
SRM up to 4  cm. At present, consensus guidelines panels of the American 
Urological Association (AUA), National Comprehensive Cancer Network 
(NCCN), and Canadian Urological Association (CUA) recommend consider-
ation (AUA, NCCN) if not preferential selection (CUA) of active surveillance for 
all patients with a SRM <2 cm regardless of age or health. The American Society 
of Clinical Oncologists (ASCO) and European Society of Medical Oncologists 
(ESMO) both support active surveillance for an SRM up to 4 cm if patients have 
significant comorbidities and/or short life expectancy. The European Association 
of Urologists (EAU) guidelines do not currently endorse any specific size thresh-
old for active surveillance patient selection.

•	 Cystic vs. Solid. Compared to solid tumors, predominantly cystic tumors 
(Bosniak III-IV) tend to have more favorable pathology and prognosis, with only 
rare occurrence of metastasis [51, 52]. Accordingly, Bosniak III-IV SRM are 
ideal masses for active surveillance. Consensus guidelines panels of the AUA, 
CUA, and NCCN all support active surveillance as a first line option for SRM up 
to 4 cm if predominantly cystic, regardless of health or age.

•	 Renal Mass Biopsy (RMB) Histology. No imaging modality reliably distin-
guishes malignant and benign SRMs, and tumor growth rate also is unreliable 
[12]. RMB can be used to differentiate benign vs. malignant SRM, and also to 
help detect unfavorable malignant histology (nuclear grade ≥ 3, papillary type 
2 RCC, translocation RCC, unclassified/indeterminable RCC subtypes) that 
may worsen active surveillance candidacy. RMB is thus increasingly used to 
guide SRM patient management, with general consensus that it is helpful but 
not required in this setting. RMB accuracy for benign vs. malignant distinction 
is excellent, with a recent large meta-analysis reporting the diagnostic sensitiv-
ity and specificity of core biopsies for malignancy to be 99.1% and 97.7%, 
respectively [53]. Non-diagnostic biopsies can occur in 5–15% of cases, which 
should trigger either a second biopsy attempt or histology-agnostic manage-
ment. Richard et al. showed that, conservatively, 10% of patients could have 
avoided treatment of tumors with confirmed benign histology [54]. Similarly, 
high-volume active surveillance centers including Roswell Park Cancer Center 
and the Canadian RCC Consortium have successfully avoided benign SRM 
resection using routine RMB [12, 22, 55]. In addition to benign tumor histol-
ogy identification, RMB provides prognostic information to guide malignant 
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SRM patient management, with high specificity albeit low sensitivity for unfa-
vorable RCC histology (i.e., high nuclear grade and/or papillary non-type 1, 
unclassified RCC/non-specified subtype or translocation RCC). Unfavorable 
pathology is infrequent among SRMs, but its occasional presence suggests a 
higher oncologic risk that may warrant intervention. The prognostic impact in 
SRM patients of different favorable RCC histologies (low grade clear cell vs. 
papillary type 1 vs. chromophobe) is more controversial, although the clear 
cell subtype appears to have faster growth and higher progression/metastasis/
intervention rates [22, 55]. Current consensus guidelines generally provide his-
tologic subtype-agnostic recommendations but also commonly support RMB 
at the discretion of the provider, whenever management may be influenced by 
the result.

�Patient Factors

•	 Comorbidities and Age/Life Expectancy. SRM patients are more likely to die of 
other causes than of kidney cancer, and this is most evident among the elderly or 
patients with significant comorbidities [56–59]. Therefore, all major guidelines 
[11, 14, 15, 32–34] favor active surveillance in patients with short life expec-
tancy, although the precise definition of short is often not provided [11, 32, 34]. 
AUA guidelines [11] favor active surveillance in elderly patients with life expec-
tancy <5 years, while ASCO guidelines [14] consider an absolute indication for 
patients with life expectancy <5 years; and relative indication for patients with 
life expectancy <10 years. In young and healthy patients, the role of active sur-
veillance remains more controversial, particularly for SRM of >2 cm. Recently, 
DISSRM investigators published a subgroup analysis focused on young patients 
[60]. This study included 224 SRM patients with age ≤60, including 68 (30%) 
patients electing active surveillance. Tumor sizes in the active surveillance cohort 
were typically quite small (median 1.5 cm), and the median growth rate was only 
0.09 cm/year, with 27% experiencing zero growth. Twenty (29%) active surveil-
lance patients experienced a clinical progression event defined as an elevated 
growth rate or elective crossover to DI with objective tumor progression, and 13 
(19.1%) total patients ultimately crossed over to DI. Local progression-free sur-
vival in these young active surveillance patients was 67% at 5 years, and without 
any metastases [60]. Similarly, a 72% rate of active continuation beyond 5 years 
was reported in Roswell Park Cancer Center’s recently updated experience of 
active surveillance recommended to over 200 consecutive progression-free SRM 
patients without age-related or health-related selection bias, which yielded a 
relatively young and healthy active surveillance cohort [61]. Thus, active surveil-
lance may be a safe option in young and healthy patients, and also durable in a 
substantial portion, but further investigation is needed.

•	 Renal Function. Renal function is another important factor during consideration 
of treatment for SRM patients. An estimated loss 10–20% in glomerular filtration 
rate is expected with conventional nephron-sparing surgery, however, lower 
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losses might be achievable with an enucleation surgical approach [30]. Patients 
with chronic kidney disease who are at high risk for end-stage renal disease (and 
associated cardiac/other morbidity) with treatment are ideal candidates for active 
surveillance.

•	 Disease Uncertainty. Disease uncertainty in either the patient or physician can 
generate anxiety that may swing the risk/benefit balance towards definitive treat-
ment. Historically, this factor has had a predominant role in the management of 
SRM patients. The impact of the provider and healthcare is supported by the 
highly variable rates of active surveillance management across different provid-
ers. The Michigan Urological Surgery Improvement Collaborative (MUSIC) ini-
tiative recently observed widely variable rates of active surveillance management 
among 13 urology practices, ranging from 0% to 68% [31]. At Roswell Park 
Cancer Center, nearly all SRM patients seen over a 5-year period were recom-
mended active surveillance. Intriguingly, despite the highly conservative nature 
of this approach, almost all of these patients agreed to active surveillance after 
initial informed counseling (95% vs. 1% immediate treatment vs. 4% unknown), 
including a 100% rate of active surveillance election among patients following 
up at Roswell Park [22]. These findings underscore the close interconnection 
between the healthcare provider/setting, anxiety and informed counseling, which 
altogether continues to have a significant impact on SRM patient management 
decisions.

�Active Surveillance Imaging and Monitoring

The foundation of active surveillance monitoring is periodic renal mass imaging 
and staging for metastatic progression, with or without adjunct use of RMB [62]. 
Many prospective active surveillance pathways report the use of multiphasic 
cross-sectional imaging initially, but transition in the long-term to ultrasound of 
more indolent masses in order to minimize risks related to radiation and contrast 
exposure [22, 55, 63]. Short-term interval reimaging of the tumor (typically 
within 3–6 months) is uniformly endorsed to rule out rapid growth, followed by 
progressively longer intervals of 6–12 months [12, 19, 22, 63]. The Roswell Park 
Cancer Center pathway incorporates size-based interval for initial reimaging, 
with an initial 3-month vs. 6-month scan recommended for tumors >3  cm vs. 
≤3  cm, respectively, given the higher metastatic potential of the former [22]. 
Baseline chest imaging to rule out pulmonary metastasis is universally recom-
mended [36]. However, the utility of subsequent chest monitoring is more con-
troversial, since the metastatic risk approaches 0% in the absence of significant 
SRM growth [39]; and there are well established psychologic, medical, and 
financial harms to incidental pulmonary findings. Some active surveillance cen-
ters therefore condone omission of repeat chest imaging unless there is (1) an 
abnormality on baseline imaging, (2) significant SRM growth, or (3) plans for 
DI, particularly since 20% of chest imaging tests reveal other abnormalities that 
are typically non-actionable [62, 64].
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�Role of Renal Mass Biopsy (RMB) in Active Surveillance

RMB is increasingly used to aid SRM patient management by identifying occa-
sional benign or unfavorable histology, with a general consensus that RMB is help-
ful but not required. Complications from RMB are uncommon and limited primarily 
to a 1% incidence of clinically significant bleeding, with historical concerns of 
tumor seeding being largely dismissed due to rarity. RMB usage has grown recently 
due to growing consensus of a high diagnostic rate and excellent safety profile [53, 
65], with some contemporary active surveillance cohorts such as those of Roswell 
Park and the Canadian RCC Consortium reporting RMB utilization rates of >50% 
[12, 22, 66]. RMB is often deferred until LTD reaches >2 cm, given the negligible 
oncologic risk and lower technical success rates of biopsy at smaller sizes [11, 18, 
22]. However, some programs, such as at Roswell Park and Bologna (Italy), also 
utilize RMB in smaller SRM (i.e., <2 cm) with a rapid growth rate (>5 mm/year) to 
rule out benign tumor histology prior to committing to DI conversion [20, 22]. The 
DISSRM consortium did not historically utilize RMB, but has evolved to selectively 
recommend RMB to active surveillance patients with rapid tumor growth or patient-
specific LTD sizes (e.g., >2, >3 or >4 cm) [67].

�Triggers for Delayed Intervention (DI) During 
Active Surveillance

An increase in oncologic risk during active surveillance that surpasses the treatment 
risk is an absolute indication for conversion to DI. The oncologic-treatment risk bal-
ance is assessed largely by the same tumor factors and patient factors that drive initial 
selection of active surveillance patients, with the important exception that tumor 
growth kinetics revealed during active surveillance can be additionally utilized to 
improve risk assessment [22]. Historically, the assessment of this risk balance has 
been largely subjective, which has challenged standardization efforts [21, 63]. In 
some series, specific objective thresholds are mentioned, but rates of patient’s meeting 
these thresholds are not reported [12, 63], while many patients who meet these thresh-
olds are not converted to DI, perhaps due to common contamination of active surveil-
lance cohorts with unhealthy patients more suited to watchful waiting [39, 40]. While 
disease uncertainty and patient anxiety continue to drive high variability in contempo-
rary DI rates (11–50%) [22, 27, 35, 36, 68–70]; DI is increasingly triggered by objec-
tive tumor factors rather than subjective patient factors, reflecting increased present-day 
comfort with the concept of treatment deferral for SRMs [12, 19, 21, 46, 47, 49, 50, 
55, 68, 74, 76].

�Tumor Factors

Despite patient-related factors greatly impact the DI rates even in the contempo-
rary studies, tumor related factors are the main referred factors for progression 
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criteria for intervention (PCI), aka DI triggers. PCI standardization has been chal-
lenged by inconsistent usage of and variability in proposed thresholds [21, 22, 27, 
35, 47, 49, 61, 70–74], yielding substantial variability in reported PCI rates 
(9–30%) [22, 27, 69]. Roswell Park Cancer Center has proposed tumor PCI to fall 
within 5 categories under the acronym “GLASS”: 1- Growth rate; 2- Longest 
tumor diameter; 3- Adverse (i.e., unfavorable) biopsy histology; 4-Stage (i.e., 
radiographic infiltration); 5-Symptoms. Based on both incidence and likely 
impact, growth rate and longest tumor diameter can be considered major PCI, 
whereas other categories can be considered minor PCI.  Roswell Park Cancer 
Center excludes patients with benign RMB histology from meeting PCI, avoiding 
unnecessary DI in approximately 15% of SRM patients on active surveillance [22].

�Major “GLASS” PCI
•	 Growth rate. Numerous retrospective studies support a significant association 

of tumor growth rate with RCC grade [22, 48, 68, 76] and metastatic potential 
[20, 39, 46–50, 69]. Faster growing tumors also appear to be more likely to 
have clear cell histology [55]. The systematic review by Smaldone et  al. of 
>800 patients from early active surveillance series identified a median growth 
rate of 6.5 mm/year among metastatic patients compared to 2.5 mm/year in 
non-metastatic patients [39]. Rapid primary tumor growth is the most common 
predefined PCI used in contemporary active surveillance series [21, 22, 35, 46, 
55, 70–72]. Of the approximately 3 dozen reported cases to date of metastasis 
during active surveillance for which the primary tumor growth rate is also pro-
vided (Table  2.1) [19, 39, 41–43, 45–50, 75], the vast majority had a rapid 
primary tumor growth rate >5 mm/year, suggesting this otherwise uncommon 
feature (only ~15% of all SRMs) to be useful for predicting metastasis. 
Furthermore, there has not yet been a reported metastasis on active surveil-
lance for a SRM that remains <4 cm in size with a growth rate ≤3 mm/year 
(Table  2.1), suggesting that this majority subset of SRM patients may have 
negligible metastatic risk as long as they remain in this category. Despite limi-
tations of these data, which include common retrospective study designs intro-
ducing potential bias in retrospective growth rate measurement, growth rate 
may still be the best readily measurable indicator of metastatic risk, in addition 
to tumor LTD. Current AUA, ASCO, and CUA guidelines recommend a linear 
growth rate of >5 mm/year as a PCI threshold, which is most commonly stud-
ied threshold in the active surveillance literature and met by ~13–18% of active 
surveillance patients [21, 22, 45, 52, 68, 76]. The Roswell Park team [22] has 
proposed size-stratified growth rate PCI: for SRMs <3  cm, a growth rate 
threshold of 5 mm/year is used; however, for SRMs with LTD ≥3 cm, they 
endorse a more conservative growth rate threshold of only >3 mm/year to trig-
ger DI, due to a 2–3% rate of metastasis at this size and multiple reports of 
metastasis for LTD of 3–4 cm with a growth rate of 4–5  mm/year but not 
≤3 mm/year (see Table 2.1); as well as the high likelihood that SRMs with 
LTD >3 cm and confirmed GR >3 mm/year will ultimately meet a size-based 
PCI threshold (i.e., LTD >4 cm) within only 1–3 years anyway.
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•	 Longest Tumor Diameter. The association between LTD and metastasis in both sur-
gical and active surveillance series was described earlier (see above: Selection of 
Patients For Active Surveillance / Tumor Factors) including a negligible metastatic 
rate below 3 cm, and infrequent metastasis between 3 and 4 cm (Table 2.1) [46, 47, 
49, 50, 55, 67]. At present, 4 cm is accordingly the most commonly used PCI thresh-
old size for triggering DI in reported active surveillance series. In the Roswell Park 
cohort [22], 9% of patients developed LTD >4 cm, including 30% of PCI cases and 
50% of DI cases; whereas only 25% of DI cases in the Canadian RCC Consortium 
cohort were triggered by LTD >4 cm [12]. In contrast, the AUA guidelines [11] 
endorse an LTD threshold of >3 cm to trigger DI in non-hereditary active surveil-
lance patients. One rationale for this lower size threshold is that patients with LTD 
surpassing 3 cm have high risk to progress to LTD >4 cm shortly thereafter, as 
Menon et al. [22] observed that only half of patients surpassing 3 cm LTD remained 
PCI-free 3 years later. However, use of >3 cm as a predefined PCI in active surveil-
lance series is rarely reported, and likely overtreats many patients, particularly those 
with slow growth (<3 mm/year) for which metastasis rates appear to be negligible.

�Minor “GLASS” PCI
Very few series have utilized minor PCI to date, so their value as DI triggers remains 
unclear. Roswell Park observed that only <3% vs. 30% of SRM patients met minor 
PCI vs. major PCI, respectively, during active surveillance.

•	 Adverse (Unfavorable) Histology: As described above (see Selection of Patients 
For Active Surveillance/Tumor Factors/Renal Mass Biopsy), RMB has low sen-
sitivity but high specificity for adverse/unfavorable RCC histology, defined as 
grade ≥3, papillary non-type 1 RCC, translocation RCC, or unclassified/indeter-
minable RCC subtypes. Given the higher metastatic risk of unfavorable histol-
ogy in surgical series [23], patient with unfavorable histology on RMB should be 
considered for discontinuation of active surveillance.

•	 Stage (Invasion/Infiltration): Upstaging from cT1a to cT3a is rarely observed in 
active surveillance series but is known independent prognostic variable for 
metastasis in surgical series. Therefore, active surveillance patients with new 
radiologic findings of tumor infiltration sufficient for cT3a upstaging should be 
considered for DI given the potentially higher metastatic risk. In the Roswell 
Park cohort only one patient (1%) developed cT3 disease who also progressed by 
both growth rate and LTD. [22] Similarly, the Canadian Consortium reported 
only one (1%) patient with DI triggered by tumor thrombus [12].

•	 Symptoms: SRM appear to be almost always asymptomatic. Symptoms that are 
classically related to RCC tumors, such as gross hematuria, retroperitoneal bleed-
ing/pain, and paraneoplastic syndrome, appear to be rarely if ever observed in 
SRM patients. To date, the DISSRM Registry [21, 63] had identified no cases of 
gross hematuria during active surveillance, while the Roswell Park cohort [22] 
reported one case and the Canadian RCC Registry [12] identified three cases, 
although bleeding was not clearly related to the SRMs. It is important that other 
reasons for new symptoms be ruled out before considering DI in SRM patients on 
active surveillance.
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�Patient Factors

Although conversion to DI is increasingly triggered by tumor factors (i.e., tumor 
PCI), only a few contemporary active surveillance centers such as at Roswell Park 
Cancer Center or University of Bologna have reported tumor PCI development as 
the most common reason for treatment [20, 22]. Instead, most DI cases in the con-
temporary active surveillance reports are still performed due to patient factors with-
out PCI development [12, 18, 44, 46, 68, 76]. In the multicenter prospective 
registries of DISSRM and Canadian RCC Consortium, around 50% or more of 
patients who crossover to DI do so without tumor PCI development [12, 63].

•	 Patient Preference/Anxiety. At present, patient preference due to anxiety remains 
the most common patient factor triggering DI, underscoring the persistence of 
disease uncertainty in contemporary SRM management [12, 21, 44, 46, 68]. The 
DISSRM team has strived to quantify the impact of anxiety on SRM patients and 
the durability of active surveillance, demonstrating statistical associations with 
general quality of life, cancer-specific quality of life, and distress [69]. However, 
in a structured active surveillance program, mental health scores appear to 
improve over time, as patient comfort may increase with demonstration of tumor 
indolence during surveillance (e.g., slow/no growth) [70]. As discussed above, 
the provider and health care setting likely have a major role in patient acceptance 
and tolerance of active surveillance, as reflected by very low rates of DI due to 
anxiety reported by some active surveillance centers (e.g., Roswell Park—1%; 
University of Bologna—4%) [20, 22]. To minimize unnecessary conversion to 
DI, in depth discussions from the provider may be necessary to empower the 
patient with knowledge regarding details such as planned PCI thresholds and 
expected outcomes, such as slow or potentially zero growth, negligible meta-
static risk in the absence of PCI development, and excellent likelihood for free-
dom from treatment for at least 5 years (see below, Reported Active Surveillance 
Outcomes). Additionally, the provider should emphasize the ability to intervene 
with DI well in advance of missing a window for cure.

•	 Life Expectancy. Whereas PCI development should be an absolute indication for 
DI in young/healthy patients, continued active surveillance using modified (less 
stringent) PCI or conversion to observation may be appropriate in elderly/comor-
bid patients with limited life expectancy. Future metastasis will be clinically 
insignificant when life expectancy is limited (e.g., <5 years) [71]. On the other 
hand, improved patient health during active surveillance (e.g., resolution of an 
acute health issue such as stented coronary artery disease) may increase life 
expectancy and swing the risk-benefit balance towards treatment [46]. The 
Roswell Park active surveillance program recently described an algorithm that 
integrates PCI triggers with life expectancy estimations to guide decision making 
regarding DI conversion [22].

•	 Other Patient Factors. Although an uncommon scenario, patients with end-stage 
renal disease may require resection to be eligible for renal transplantation [49, 
62]. Risk for patient non-compliance is rarely reported for DI conversion, but is 
perhaps under-utilized since many reported metastases during active surveillance 

2  Active Surveillance of Patients with Clinically Localized Small Renal Masses



30

have been ascribed to lost patient follow-up that resulted in large primary tumor 
sizes [39, 49]. Unrelated additional surgery has also been reported as a DI trigger 
[72], but this reason is generally not endorsed. Similarly, concern for losing a 
window to perform nephron-sparing treatment should not trigger early DI, since 
active surveillance does not appear to compromise the ability for nephron-
sparing treatment [20–22, 44, 47, 49, 55, 68, 76].

�Research Support for Active Surveillance

Early research in active surveillance was guided by pioneering studies from the 
National Cancer Institute on hereditary RCC (particularly VHL syndrome), which 
accounts for ~5% of all RCC cases. The long-term dialysis risk of these patients due 
to bilateral/multifocal tumor intervention(s) necessitated more conservative man-
agement such as active surveillance. Moreover, prior surgical series indicated the 
metastatic potential of VHL syndrome-related RCC to be closely related to primary 
tumor size, with metastasis never observed with tumors <3 cm [38]. Therefore, a 
threshold tumor size of 3 cm was adopted as a trigger for intervention, and active 
surveillance thus grew into routine practice for renal tumors <3 cm in patients with 
VHL syndrome and certain other hereditary RCC syndromes [38, 73]. This pioneer-
ing work revealed the oncologic safety of active surveillance in treatment risk-
adverse SRM patients, and set the stage for extrapolation of this management into 
sporadic (non-hereditary) RCC patients, as described below.

�Systematic Reviews

Early research into active surveillance management for sporadic renal tumors 
included predominantly patients who were unfit for surgery, at a time when thermal 
ablation was not yet widely available as a less invasive option. Many of these 
patients were, by current definitions, “observation” patients rather than “active sur-
veillance” patients, since curative DI was never intended due to significant comor-
bidity and/or limited life expectancy. Nevertheless, this early work was pivotal in 
revealing clinically indolent behaviors of SRM, namely their generally slow (and 
frequently zero) growth, and their very low metastatic potential including a near-
zero incidence with tumor sizes <3  cm, paralleling the hereditary RCC patient 
active surveillance literature. These early series were excellently summarized in a 
comprehensive systemic review and pooled subset analysis by Smaldone et al. in 
2012, which included active surveillance studies published between 1966 and 2010 
[39]. In total these investigators identified 18 retrospective active surveillance series 
comprising 880 patients with 936 “small renal masses” (median size 2 cm), although 
many masses were in fact >4 cm at active surveillance initiation (range up to 12 cm); 
and ~1 in 4 patients were likely “observation” patients, given reportedly an unac-
ceptable operative/renal risk with treatment that negated elective treatment; and tiny 
lesions of necessarily indeterminate nature (e.g., 0.2  cm) appear to have been 
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included. With median follow-up of 27.5 months, the median linear growth rate was 
0.25 cm/year (range −1.4 to +2.5 cm/year), and ~1 in 4 tumors showed zero net 
growth. Six studies comprising 259 patients (284 masses, median age 69  years) 
provided adequate individualized data for pooled analysis, in which 45% of tumors 
progressed to DI after a median of 24 months. Patient factors unrelated to tumor 
growth (e.g., anxiety) were responsible for most (64%) DI conversions, while tumor 
growth accounted for only a minority (36%). Of all 880 patients, only 18 (2%) pro-
gressed to metastasis, and in most of these cases the patients were not candidates for 
surgery due to health risks, consistent with “observation” status, and with large 
tumor sizes (commonly >6 cm) at the time of metastasis. As expected, patients who 
progressed to metastasis had significantly older age (median 78 vs. 69), larger initial 
tumor size (median 3.1 vs. 2.0 cm), larger final tumor size (median 5.9 vs. 2.7 cm), 
and faster tumor growth (median 0.65 vs. 0.25 cm/year). Only 2 metastatic patients 
had a primary tumor size <4 cm at the time of metastasis, and no tumor metasta-
sized when it remained <4 cm with a growth rate of ≤3 mm/year. This large system-
atic review thus guided more contemporary active surveillance protocols regarding 
tumor thresholds for conversion to DI related tumor size and growth rate, setting the 
stage for contemporary active surveillance management in progressively healthier 
patients with SRM [22].

A more recent systematic review by Mir et al. [40] in 2018 analyzed 28 active 
surveillance studies (cT1-cT2) published from 2000 to 2017, although only 10 of 
these studies included exclusively cT1a patients (median tumor size 2  cm). The 
median age for the cT1a cohort was 72 years, reflecting selection bias for elderly 
patients. The median follow-up, at 43 months, was longer than that of the Smaldone 
et al. review [39] and similar to or longer than most reported surgical series. DI rates 
for these cT1a patients varied widely (1–26%), likely reflecting the predominant 
influence of patient factors rather than tumor factors. Similar to the Smaldone 
review, the median tumor growth rate was 0.37 cm/year overall and 0.22 cm/year for 
cT1a tumors, while faster among patients electing DI (overall 0.73 cm/year, cT1a 
0.62 cm/year). Metastasis rates were low (1.4% for cT1a, 2.5% overall) and cancer-
specific mortality was 1%. This review substantiated slow tumor growth and low 
metastasis and cancer-specific mortality, supporting the oncologic safety of active 
surveillance for patients with SRMs.

�Active Surveillance Series with Prospective 
Management Pathways

A comprehensive summary of published contemporary active surveillance series 
(>50 patients, minimum) is provided in Table 2.2. Conclusions are limited by the 
commonly retrospective study designs and heterogeneous active surveillance man-
agement strategies even within a single active surveillance center. A major chal-
lenge to interpreting this literature has been the scarcity of prospectively applied 
active surveillance approaches, particularly with regard to imaging approaches 
(modality/intensity/frequency) and objective tumor PCI thresholds for triggering 
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DI. Recently, several centers have described the use of prospectively applied active 
surveillance pathways, with or without required protocol enrollment. These series 
differ in nuances of their prospective pathways, but collectively provide strong sup-
port for the durable safety of active surveillance.

•	 The Delayed Intervention and Surveillance for Small Renal Masses (DISSRM) 
Registry described by Pierorazio et al. in 2015 [63] and updated by Gupta et al. 
in 2019 [21] includes a large cohort of non-randomized SRM patients who were 
prospectively enrolled with the primary outcome measure of oncologic outcome 
between active surveillance vs. surgery. DI was recommended for renal masses 
with growth rate >0.5 cm/year or size >4 cm. Per most recent update, a total of 
727 SRM patients were enrolled, including 371 (51%) electing active surveil-
lance with median follow-up of 23.6 months, during which 46 (12.4%) crossed 
over to DI. Median tumor size in the active surveillance cohort was only 1.7 cm 
and median age was 71 years, reflecting expected selection biases. Compared to 
the surgical cohort, active surveillance patients were significantly older, unhealth-
ier, and more likely to have smaller and multiple tumors. No progression to 
metastasis or cancer-specific deaths occurred in active surveillance patients, 
whereas two deaths occurred in the surgery group (p  =  0.8); and 33 (8.9%) 
patients died secondary to other causes. Although the median follow-up interval 
for surveillance patients was only 23.6 months, 25% of this cohort had at least 
5-year follow-up, and the 5-year DI-free survival rate was 78%. Hence, most 
active surveillance patients had durable avoidance of treatment and without any 
apparent compromise in oncologic outcome. While overall rates of PCI were not 
reported, half of DI cases were ascribed to PCI while around half were due to 
patient preference, underscoring the persistent role for anxiety in truncating sur-
veillance and perpetuating overtreatment.

•	 The prospective registry of the Renal Cell Cancer Consortium of Canada 
includes active surveillance patients from eight centers, the initial outcomes of 
which were detailed by Jewett et  al. in 2011 [12]. From 2004 to 2009, 178 
patients with 209 incidentally detected SRMs who unfit for surgery due to 
advanced age, comorbidities, or treatment refusal were enrolled (median age 
74 years, median size 2.1 cm). Patients were excluded if they had less than a 
2-year life expectancy, SRM diagnosis >12 months prior to enrollment, sys-
temic therapy for other malignancies, or a known hereditary RCC syndrome. 
Tumor progression was prospectively defined as size ≥4 cm, doubling of vol-
ume in ≤12 months, or metastasis. With a median follow-up of 29 months, 27 
(15%) patients progressed, including 13 (48%) due to size, 12 (44%) due to 
doubling rate, and 2 (7%) due to metastases. Only 9 of 25 (36%) patients who 
progressed locally underwent DI, suggesting likely “observation” status at the 
time of progression. Median tumor growth was only 0.13 cm/year, and ~1 in 3 
tumors did not grow. More recently, this consortium described outcomes of 
active surveillance (2004–2015) for a 134 SRM patient subgroup with biopsy-
proven RCC (median age 70 years, median size 2.3 cm) [55]. This report is 
significant because it focused exclusively on malignant SRM, exploiting this 
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consortium’s common if not routine use of renal mass biopsy, in contrast to 
other high-volume active surveillance centers in the U.S. or Europe (other than 
Roswell Park Cancer Center, see below). The 5-year PCI rate was 54%, with 
the majority of PCI cases having clear cell histology (73%). The median growth 
rate was 0.17 cm/year in the first year and 0.19 cm/year over the first 3 year, 
although a mathematically predicted 12-year growth rate was 0.28  cm/year. 
The growth rate with clear cell history was significantly higher than with other 
RCC subtypes, which commonly had no growth (median 2.5 vs. 0.2 mm/year, 
respectively). Moreover, metastases occurred in 6 (4%) patients, all with clear 
cell histology, and most of which had local progression. Importantly, 2 patients 
had metastasis without “significant” local progression, although the specific 
sizes and growth rates were not reported for these 2 cases. Overall, 29 patients 
died, including 3 due to metastases, 23 due to other causes, and 3 due to 
unknown causes.

•	 More recently, Roswell Park Comprehensive Center has described a unique clini-
cal practice of a single urologic oncologist, in which active surveillance was 
recommended universally over ~5 consecutive years to all SRM patients lack-
ing evidence of local progression at the time of presentation, a practice which 
resulted in >95% of all newly presenting SRM patients undergoing active sur-
veillance [22]. Thus there was no health- or age-related selection bias, which is 
novel among reported active surveillance series. This cohort is the first reported 
consecutive patient series in which the vast majority of SRM patients deferred 
immediate treatment. Per their prospective management pathway, DI was recom-
mended only if tumor PCI developed during active surveillance. PCI thresholds 
were prospectively defined using the GLASS criteria described above. However, 
for the growth rate threshold, the researchers utilized a size-stratified cut-off, 
including growth rate >5 mm/year for SRM size ≤3 cm, but >3 mm/year for 
SRM size >3 cm. Similarly, initial repeat cross-sectional imaging (CT or MRI) 
and staging chest X-ray (CXR) were recommended after 6 months for SRM size 
<3 cm, but after 3 months for SRM size >3 cm. Additional serial imaging was 
then obtained every 6 months until tumor stability was observed (<3 mm/year 
over a 2–3-year period). Patients with low oncologic risk (tumor stability or 
benign histology on biopsy) and/or high treatment risk were switched to annual 
ultrasound monitoring after at least 3 years of cross-sectional imaging. Patients 
who met >1 progression criteria were offered treatment if life expectancy was 
>15  years or were converted to observation if life expectancy was <5  years. 
Overall, of the 128 patients electing active surveillance, 75% remained DI-free at 
3 years and none metastasized. In their recently updated report of 201 patients 
with median follow-up of 40 months [61], the 5-year PCI-free and DI-free sur-
vival rates were 60% and 71%, respectively. Worse PCI-free and DI-free survival 
was associated with the initial tumor size and clear cell RCC biopsy histology, 
supporting the importance of histologic subtype as also reported by the Canadian 
RCC Consortium (see above). DI resections were enriched for pT3 and/or 
nuclear grade 3–4 malignant pathology (55% of DI cases), including no benign 
resections, suggesting that their prospectively applied PCI thresholds may be 
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effective at identifying more aggressive SRM cases for treatment, given that only 
15–25% of SRM generally harbor adverse pathology. Importantly, only 1 active 
surveillance patient had crossed over to DI without PCI development, indicating 
excellent overall tolerance of the “universal” active surveillance approach at their 
cancer center. No patient developed metastasis, supporting the oncologic safety 
of this unique approach.

•	 The Michigan Urological Surgery Improvement Collaborative (MUSIC) 
recently initiated a prospective kidney mass registry for all patients with newly 
presenting cT1 renal masses, with a goal to assess initial management deci-
sions across a diverse range of urology practices [31]. From September 2017 to 
April 2019, patients with cT1a or cT1b renal masses were studied from 13 
practices. The terminology of observation was used in this study instead of 
active surveillance. Out of 965 patients, an initial observation period was 
employed in 48% (n = 459), with individual practice rates ranging widely from 
0% to 68%. As expected, patients managed with observation (vs. immediate 
treatment) were significantly older (71.2 vs. 62.8 year) and had smaller tumors 
(2.3 vs. 3.4 cm). Observation was used for 53.5% of cT1a renal masses, 29.9% 
of cT1b renal masses, and 42.5%, 53.7%, and 63.9% of radiographically solid, 
Bosniak III–IV cystic, and indeterminate cT1RMs, respectively. Factors sig-
nificantly associated with observation in multivariable analysis included lesion 
type (Bosniak III–IV vs. solid), tumor stage (cT1a vs. cT1b), and higher age. 
DI was performed in only 3.1% (14 patients) of the observation patients in a 
median follow-up of 24.6  months. In univariate analyses, physicians were 
more likely to observe a cT1 renal mass if they practiced in a non-academic 
setting (52.9% vs. 42.8%, p = 0.002) and if RMB was not performed (49.2% 
vs. 39.5%, p  =  0.022); however, these associations were not maintained in 
multivariable analyses. This early work is informative to capture the current 
large variation in active surveillance utilization among contemporary academic 
and private practices.

�Summary of Consensus Guidelines

Commonly used guidelines for the management of SRM include those from the 
American Urological Association (AUA), European Association of Urology (EAU), 
Canadian Urology Association (CUA), National Comprehensive Cancer Network 
(NCCN), American Society of Clinical Oncology (ASCO), and European Society 
of Medical Oncology (ESMO). Summaries of these guidelines are provided below 
and in Table 2.3. Other national Urological societies including those from England, 
Japan, Saudi Arabia, and Argentina have published guidelines on the management 
of RCC, however, these guidelines have not been updated for more than 5 years and 
are not discussed here.
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Table 2.3  Summary of the guidelines’ recommendations on active surveillance

Guidelines Recommendations
AUA • � Active surveillance appropriate initial management for all SRM patients with a 

tumor that is either <2 cm or predominantly cystic
• � Progression criteria: Absolute size >3 cm, median growth rate in excess of 

5 mm/year, clinical stage migration, infiltrative appearance, or aggressive 
histology on RMB

• � RMB is recommended for further oncologic risk stratification in patients with a 
solid or Bosniak 3/4 complex cystic renal mass in whom the risk/benefit 
analysis for treatment is equivocal and who prefer active surveillance

• � Imaging: Initial scan should be contrast-enhanced cross-sectional imaging, 
while subsequent imaging may include the same or an abdominal ultrasound. 
Chest XR annually or if intervention triggers are encountered or symptoms 
arise (initial chest imaging XR or CT)

EAU •  Weak recommendation of active surveillance in frail or comorbid patients
•  No recommendation about size or follow-up period
• � Weak recommendation for RMB in patients for whom active surveillance is 

under consideration
NCCN • � Endorse active surveillance as an option for the initial management of patients 

with SRM <2 cm and in patients with T1a tumors (≤4 cm) that have a 
predominantly cystic component

• � For larger cT1 masses up to 7 cm, active surveillance recommended in case of 
competing risks of death or morbidity for intervention

• � RMB is recommended at initiation of active surveillance or at follow-up, as 
clinically indicated

• � Imaging: Contrast-enhanced CT or MRI is recommended at initiation and every 
6 months for the first 2 years, subsequent imaging may be performed annually 
thereafter with either cross-sectional imaging or ultrasound. Chest X-ray or 
chest CT is recommended at baseline, and annually as clinically indicated

ASCO • � Active surveillance is recommended as an initial management option for patients 
with SRMs who have significant comorbidities and limited life expectancy

 ��   – � Absolute indication: High risk for anesthesia and intervention or life 
expectancy <5 years

 ��   – � Relative indication: Significant risk of end-stage renal disease if treated, 
SRM <1 cm, or life expectancy <10 years

•  RMB should be considered in all SRM when the results may alter management
• � Chest X-ray and axial abdominal imaging (or ultrasonography) was 

recommended every 3 months in the first year, twice in the second and third 
years, and yearly thereafter

• � Treatment during active surveillance was recommended when tumor grows 
>0.5 cm per year or reaches >4 cm in size, depending on the patient’s 
comorbidities and life expectancy

ESMO •  Very limited discussion on active surveillance
• � Active surveillance is recommended for SRM as an option in elderly patients 

with significant comorbidities or those with a short life expectancy
•  RMB is recommended to select patients with SRM for active surveillance
• � No recommendation on follow-up, progression, or treatment for patients elected 

for active surveillance

(continued)
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�American Urological Association (AUA) Guidelines

The AUA updated their guidelines on SRM active surveillance in 2021 [11]. The 
current guidelines make a conditional recommendation (Evidence Level: Grade C) 
for active surveillance with potential DI as an appropriate initial management for all 
SRM patients with a tumor that is either <2 cm or predominantly cystic. For larger 
SRM, the AUA recommends prioritizing active surveillance/expectant management 
whenever the anticipated risk of intervention or competing risks of death outweigh 
the potential oncologic risks of the tumor. Tumor radiographic or histologic features 
that favor active surveillance/expectant management per the AUA include size 
<3  cm, growth rate <5  mm per year, non-infiltrative appearance, predominantly 
cystic nature, intralesional fat suggestive for an AML, or favorable histology by 
renal mass biopsy (RMB). Regarding patient factors, the guidelines favor active 
surveillance/expectant management in elderly patients with life expectancy 
<5 years, high comorbidities, excessive perioperative risk, poor functional status, 
marginal renal function. The AUA guideline also emphasizes the importance of 
informing patients regarding the possibility of benign rather than malignant tumor.

The AUA guidelines endorse a role for RMB in assessing active surveillance 
candidacy in patients with a solid or complex cystic renal mass (if adequate solid 
component) in whom the risk/benefit analysis for treatment is equivocal. For those 
with predominantly cystic lesions, RMB should be avoided. Regarding imaging 
modality, the AUA guidelines recommend that the initial scan consist of contrast-
enhanced cross-sectional imaging, while subsequent imaging may include the same 
or an abdominal ultrasound. For imaging interval, the AUA guidelines recommend 
an initial 3–6-month period to assess interval growth, after which the subsequent 
imaging interval should be individualized to the patient based on growth rate, tumor 
biology, risk calculations and shared decision making focusing on goals, risks and 
triggers for intervention. Regardless of the surveillance intensity, surveillance chest 

Table 2.3  (continued)

Guidelines Recommendations
CUA •  Active surveillance is recommended as the preferred strategy for SRM <2 cm

• � For SRM 2–4 cm, either active surveillance or definitive treatment (partial 
nephrectomy or thermal ablation) are endorsed

• � For patients with a SRM and significant comorbidities and/or limited life 
expectancy, watchful waiting (observation) is recommended as the preferred 
strategy

•  RMB is recommended whenever the result may alter management
• � DI during active surveillance is recommended as growth of the longest tumor 

diameter to >4 cm and/or growth rate > 0.5 cm/year
• � Imaging: Cross-sectional imaging (CT or MRI) and chest X-ray at baseline 

(chest CT if suspicious lesion on chest X-ray). During follow-up, ultrasound 
was recommended once every 3–6 months for the first year and then once every 
6–12 months if the lesion remains stable. If tumor growth suspected cross-
sectional imaging should be performed for confirmation. Chest X-ray was 
recommended from for-cause to once a year. Stop imaging if definitive 
treatment is no longer considered
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imaging with plain radiography is recommended annually or whenever intervention 
triggers or symptoms arise. Acknowledging a lack of level 1 supporting evidence, 
the AUA guidelines recommend that triggers for DI should generally be driven by 
changes in risk based on a combination of these tumor factors (absolute size >3 cm, 
median growth rate in excess of 5  mm/year, clinical stage migration, infiltrative 
appearance, or aggressive histology on RMB) and patient factors (life expectancy, 
comorbidities), with continual objective reassessments that may include the use of 
RMB when appropriate. More specifically, DI should be recommended per AUA 
guidelines whenever substantial interval growth is observed or other clinical/imag-
ing findings suggest that the risk/benefit analysis is no longer equivocal or favorable 
for AS continuation, although it is not explicitly stated in the guideline what consti-
tutes equivocal or favorable risks, permitting some subjectivity in evaluation.

�European Association of Urology (EAU) Guidelines

The EAU guidelines (2022 updated annually) [15] make a weak recommendation to 
offer active surveillance to frail or comorbid patient with SRM considering the slow 
tumor growth in most cases and low progression rate to metastatic disease (1–2%). 
The guideline does not mention any specific size or period for follow-up. The EAU 
guidelines make a weak recommendation for RMB when active surveillance is 
under consideration and acknowledge that characterization of histological grade 
and subtype by is useful to select SRM patients at lower risk of progression that can 
be managed safely with active surveillance. The EAU guidelines explicitly distin-
guish the concept of active surveillance from that of watchful waiting, and do not 
require follow-up imaging for the latter.

�Canadian Urology Association (CUA) Guidelines

Recently published guidelines from CUA [34] for managing a patient with an 
SRM(s) acknowledge that there is no “one-size-fits-all” strategy and emphasize the 
consideration of shared decision making based on the tumor characteristics, com-
peting medical risks and patient’s values and preferences. As with AUA and EAU 
guidelines, CUA guidelines differentiate active surveillance from watchful waiting 
(observation). For SRM <2 cm, these guidelines endorse active surveillance as the 
preferred strategy over immediate intervention (Conditional recommendation). For 
SRM 2–4 cm, either active surveillance or definitive treatment (partial nephrectomy 
or thermal ablation) is endorsed (Conditional recommendation). RMB is recom-
mended whenever the result may alter management, but not for patients who will 
undergo surgical removal regardless of histology or watchful waiting patients who 
will not undergo treatment regardless of the RMB result. The panel defines indica-
tions for conversion to DI as growth >4  cm and/or consecutive growth rates of 
>0.5 cm/year (clinical principle). In case of suspected tumor growth on ultrasound, 
cross-sectional imaging should be performed to confirm growth prior to 
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intervention. The guidelines recommend contrast-enhanced CT or MRI at baseline 
like other guidelines. Different than other guidelines, acknowledging that the sensi-
tivity for metastasis is low with chest X-ray compared to a chest CT, the guidelines 
suggest a chest X-ray at the initial imaging of choice, given the low incidence of 
metastasis and lower harms and cost. If any abnormalities are detected on the chest 
X-ray, a chest CT should be performed. For patient on follow-up during AS, the 
panel recommended routine abdominal ultrasound until definitive treatments are no 
longer considered. Chest X-ray imaging was recommended during follow-up for 
metastatic staging. The panel was unable to achieve a consensus as to the frequency 
of abdominal imaging. Similarly, no consensus was reached for the interval of meta-
static staging, which varied from for-cause to once a year.

�National Comprehensive Cancer Network (NCCN) Guidelines

Similar to AUA guidelines, NCCN guidelines (2022) [32] endorse active surveil-
lance as an option for the initial management of patients with SRM <2 cm or with a 
predominantly cystic component. For the cT1 masses up to 7 cm, they recommend 
active surveillance as the primary consideration if there is decreased life expectancy 
or significant competing risks of death/morbidity from intervention. Unlike AUA 
and EAU guidelines, the current NCCN guidelines do not differentiate active sur-
veillance from watchful waiting. NCCN guidelines recommend RMB at initiation 
of active surveillance or at follow-up, as clinically indicated. In order to determine 
the tumor growth rate, abdominal imaging with contrast-enhanced CT or MRI is 
recommended within 6 months of active surveillance initiation and every 6 months 
for the first 2 years; subsequent imaging may be performed annually thereafter with 
either cross-sectional imaging or ultrasound. The NCCN guidelines state that all 
three imaging modalities (US, CT, and MRI) accurately predict pathologic tumor 
size, therefore, best clinical judgment should be used in choosing the imaging 
modality. For metastatic staging, NCCN guidelines recommend chest x-ray or chest 
CT at baseline, annually “as clinically indicated,” and whenever intervention is 
under consideration. However, these guidelines also allow follow-up to be individu-
alized based on “surgical status,” treatment schedules, side effects, comorbidities, 
and symptoms.

�American Society of Clinical Oncology (ASCO) Guidelines

ASCO guidelines [14] (2017) recommend that active surveillance for SRM should 
be an initial management option for patients who have significant comorbidities and 
limited life expectancy. They note an absolute indication for patients at high risk for 
anesthesia/intervention or life expectancy <5  years; and relative indication for 
patients with significant risk of end-stage renal disease if treated, SRM <1 cm, or life 
expectancy <10  years. The guideline recommends that a RMB biopsy should be 
considered for all patients with an SRM when the results may alter management. The 
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guideline recommends a staging chest x-ray and axial abdominal imaging (or ultra-
sonography) every 3 months in the first year of active surveillance and twice in the 
second and third years (yearly thereafter), which is notably more frequent than other 
guidelines endorse. DI triggers supported by ASCO include tumor growth >0.5 cm/
year or size >4 cm, depending on the patient’s comorbidities and life expectancy.

�European Society of Medical Oncology (ESMO) Guidelines

ESMO guidelines [33] (2019) are mainly focused on metastatic RCC and provide 
very limited recommendations and discussion on active surveillance. The guide-
lines recommend active surveillance as an option in elderly patients with significant 
comorbidities or those with a short life expectancy and SRM measuring <4 cm. 
RMB is recommended to select patients with SRM for active surveillance, because 
of the incidence of non-malignant tumors in this setting. The guidelines do not men-
tion any recommendation on follow-up, progression or treatment for patients elected 
for active surveillance.

�Conclusion

Despite limitations of the current literature, accumulating evidence indicates that 
active surveillance is a safe initial management strategy for many SRM patients. 
Future research should focus on standardization of objective PCI definitions and 
characterization of long-term active surveillance outcomes, including rates of DI, 
metastasis, and cancer-specific survival. Additionally, more investigation is needed 
to define the role of active surveillance in young healthy patients, as well as impacts 
on quality of life and health care finance.
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