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Abbreviations

and Acronyms

AS � active surveillance

AUA � American Urological
Association

CKD � chronic kidney disease

Cryo � cryotherapy

CT � computed tomography

LPN � laparoscopic partial
nephrectomy

LRN � laparoscopic radical
nephrectomy

MRI � magnetic resonance
imaging

NSS � nephron-sparing surgery
For other articles on a related topic see pages 1582, 1588 and 1594.
DETECTION of clinical stage 1 (�7.0 cm)
renal masses has increased in fre-
quency and is now a common clinical
scenario for the practicing urologist.1–4

These tumors are very heterogeneous,
with 20% benign and only about 20–
25% exhibiting potentially aggressive
kidney cancer at the time of diagno-
sis.5– 8 Treatment options have ex-
panded greatly, engendering much con-
troversy in the field.9 Traditionally,
these tumors have been treated aggres-
sively, most often with radical nephrec-
tomy.10–13 However, this predisposes
patients to chronic kidney disease with
attendant cardiovascular risks and in-
creased mortality.14,15 Nephron-spar-
ing approaches such as partial nephrec-

tomy,16–20 thermal ablation21–24 and
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active surveillance25–29 have also
emerged as viable options for the man-
agement of these patients. Recognizing
that current practice is potentially discor-
dant with what the literature supports,
the Practice Guidelines Committee of the
American Urological Association com-
missioned a Panel to review the litera-
ture and provide Guidelines for the man-
agement of this challenging patient
population.

Literature searches on English-lan-
guage publications were performed
using the MEDLINE® database
from January 1, 1996 to September
30, 2007 using the terms “renal car-
cinoma” and “renal mass” in con-
junction with the interventions eval-

uated. A total of 114 articles met the
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OPN � open partial
nephrectomy

ORN � open radical nephrectomy

PGC � Practice Guidelines
Committee

PN � partial nephrectomy

RCC � renal cell carcinoma

RFA � radio frequency ablation

RN � radical nephrectomy

TA � thermal ablation
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MANAGEMENT OF CLINICAL T1 RENAL MASS1272
inclusion criteria and were included in the system-
atic review and meta-analysis (for detailed meth-
odology and meta-analytic findings, see the full
guideline at http://www.auanet.org/content/
guidelines-and-quality-care/clinical-guidelines/main-
reports/renalmass09.pdf.). The panel evaluated data
from studies of open and laparoscopic partial and
radical nephrectomy, thermal ablation (radio fre-
quency and cryoablation), and active surveillance;
outcomes included procedural complications, recur-
rence, and survival.

As expected, the peer-reviewed literature was
most substantial (ie the largest number of studies
and patients) and mature (ie the longest followup)
for open surgical approaches. The literature also
revealed important differences in the demograph-
ics of patient populations exposed to the treat-
ments evaluated, reflecting strong selection biases,
as illustrated in table 1. For example, patients man-
aged with radical nephrectomy tended to have
larger tumors, and those managed with AS or TA
tended to be older. Although these differences lim-
ited meaningful statistical comparisons across treat-
ments, they provided important contextual informa-
tion regarding the generalizability of treatments that
assisted the Panel in structuring the treatment algo-
rithm. The Panel also relied on a small number of
statistically significant comparisons for which con-
founding factors were unlikely to account for differ-
ences. Other relevant limitations of the available lit-
erature are detailed on the website. Most importantly,
the available studies were observational, there were
almost no comparative studies, and length of followup
was inadequate for many of the newer modalities.

Recognizing the strong data correlating RN to
CKD,14,30 nephron-sparing approaches are empha-
sized in the management of patients with clinical T1
renal masses, presuming that adequate oncologic
control can be obtained. The importance of preserv-
ing long-term kidney function was considered with
full understanding that surgical PN approaches
may carry higher urologic comorbidity.31 The meta-
analysis revealed that PN procedures (open and
laparoscopic) were associated with the highest risk
of urologic complications, such as urine leak or post-
operative hemorrhage, with laparoscopic PN rates
the highest (table 2). The Panel interpreted this
finding as valid because PN procedures tended to be
applied to younger patients and for smaller tu-
mors—patients who would be less likely to have
such complications unless the complications were
associated with procedural characteristics. The
panel also relied on an important study from three
centers of excellence that examined urologic morbid-
ity after laparoscopic PN vs open PN and found that
LPN had shorter operative times and less blood loss

than OPN, but higher rates of urologic complica-T
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tions,20 paralleling the meta-analytic findings. The
Panel evaluated these findings in the context of the
serious consequences of impaired kidney function
and concluded that PN approaches are still preferred
to maximize patient survival and quality of life.14,15,30

Local recurrence was defined as any persistent or
recurrent disease present in the treated kidney or
associated renal fossa after initial treatment. This
definition was adopted from the working group of
Image-Guided Tumor Ablation.32 TA, either cryoab-
lation or radio frequency ablation, had significantly
lower rates of local recurrence free survival than all
other treatments (table 3). Considering that these
modalities were used to treat relatively small tu-
mors and had short followup durations, the Panel
interpreted this finding as valid. In fact, it has been
estimated that when confounding factors such as
length of followup are taken into consideration, the
local recurrence rates for TA will be substantially
higher than for surgical excision.33 Many such re-
currences can be salvaged with repeat ablation, but
when this is not possible, surgical salvage can be
very challenging.34,35 Long-term outcomes data are
limited, but in one of the few studies to provide this,
disease-free survival after cryoablation was only
87.5% at 5 years.23 In addition, radiographic param-
eters for success have been questioned, particularly

Table 3. Local Recurrence-Free Survival

Study Type # of Studies Survival Rate (%)1

95% Confidence Int

Lower Limit (%) Uppe

Cryo 10 90.6 83.8
RFA 10 87.0 83.2
LPN 17 98.4 97.1
OPN 21 98.0 97.4
LRN 8 99.2 98.2
ORN 10 98.1 97.3

1 Statistically significant differences (p �0.05): LPN, OPN, LRN, and ORN rates a
Cryo and RFA rates are statistically indistinguishable

Table 2. Major Urological Complications

Study Type # of Studies Complication Rate (%)1

95%

Lower Lim

Cryo 15 4.9 3.3
RFA 20 6.0 4.4
LPN 22 9.0 7.7
OPN 15 6.3 4.5
LRN 13 3.4 2.0
ORN 6 1.3 0.6

1 Statistically significant differences (p �0.05): ORN rates are significantly lower
ORN rates; OPN rates are significantly higher than LRN and ORN rates; Cryo, RFA,
indistinguishable; OPN, Cryo, and RFA rates are statistically indistinguishable; Cr
2 Calculated using a random effects model
3 Values may differ from Table 1 based on subgroup of studies included in analy
2 Calculated using a random effects model
for radio frequency ablation.36 Given these consid-
erations, the Panel emphasized the use of TA as
most appropriate in situations of high surgical risk
after thorough patient counseling (see figure). The
Panel also advocated a direct role of the urologist in
the informed consent process.

Analyses of metastasis-free, cancer specific and
overall survival indicated that survival rates were rel-
atively high across treatments, possibly reflecting the
limited biological aggressiveness of many renal tu-
mors. Given the clinically relevant patient age, tumor
size and followup differences across treatments, the
Panel judged that comparisons would not be informa-
tive (for descriptive data see the AUA website).

The Panel framed its findings in terms of each
treatment modality’s utility in the context of four
index patients defined by tumor size (T1a vs T1b)
and general health. The final draft was sent to 69
peer reviewers of whom 35 provided comments; the
Panel revised the document based on the comments
received. The guideline was approved by the PGC
and the Board of Directors of the AUA.

A final recommendation of the panel was for re-
search priority for renal mass biopsy with molecular
profiling to improve our estimation of tumor aggres-
siveness, and to promote more rational treatment
selection in this challenging field.

Mean/Median Patient
Age (yrs)3

Mean/Median Tumor
Size (cm)3

Mean/Median Follow-Up
(mos)3)

67.0/67.0 2.5/2.6 19.5/18.2
67.6/70.0 2.8/2.7 22.9/19.4
61.2/61.0 2.6/2.6 20.8/15.0
60.5/60.0 3.3/3.1 55.5/46.9
60.7/61.0 4.6/4.6 30.2/17.7
62.6/63.0 4.6/4.8 59.3/58.3

tically indistinguishable and are all significantly higher than Cryo and RFA rates;

ence Interval2
Mean/Median Patient

Age (yrs)3
Mean/Median Tumor

Size (cm)3Upper Limit (%)

7.4 67.0/66.7 2.6/2.6
8.2 68.5/70.0 2.7/2.7

10.6 60.4/59.9 2.6/2.6
8.7 59.5/59.0 3.2/3.0
5.5 60.7/61.0 4.8/5.1
2.8 62.7/62.3 4.9/5.2

other interventions; LPN rates are significantly higher than Cryo, RFA, LRN, and
rates are significantly higher than ORN rates; LPN and OPN rates are statistically

, and LRN rates are statistically indistinguishable
erval2

r Limit (%

94.7
90.0
99.1
98.5
99.7
98.6

re statis
Confid

it (%)

than all
and LRN
yo, RFA
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PANEL CONSENSUS

REGARDING TREATMENT MODALITIES

● RN, particularly laparoscopic RN, is very appeal-
ing to patients and physicians but it is greatly over-
utilized.9 Nephron-sparing approaches should be
considered in all patients with a clinical T1 renal
mass as an overriding principle, presuming ade-
quate oncologic control can be achieved, based on
compelling data demonstrating an increased risk of
CKD associated with RN and a direct correlation
between CKD and morbid cardiovascular events and
mortality on a longitudinal basis.14,15,30,37 RN is still
a viable option when necessary based on tumor size,
location or radiographic appearance if the surgeon
judges that nephron-sparing surgery is not feasible
or advisable. A laparoscopic approach to RN is now
an established standard and should be considered if
this procedure is required as it is associated with a
more rapid recovery.12,13

● Active surveillance is a reasonable option for the
management of localized renal masses that should be
discussed with all patients and should be a primary
consideration for patients with decreased life expect-
ancy or extensive comorbidities that would make them
high risk for intervention26,29 For patients who are

candidates for intervention, counseling about AS
should include a balanced discussion of the small but
real risk of cancer progression, lack of curative salvage
therapies if metastases develop, possible loss of win-
dow of opportunity for NSS and substantial limita-
tions of the current AS literature.26,38 Larger tumors
(�3 to 4 cm) and those with aggressive appearance,
such as infiltrative growth pattern, may be associated
with increased risk and should be managed in a pro-
active manner.39,40

● Thermal ablation (cryoablation or RFA), either
percutaneous or laparoscopic, is an available treat-
ment option for the patient at high surgical risk who
wants active treatment and accepts the need for long-
term radiographic surveillance after treatment.24 Tu-
mor biopsy (core biopsy is recommended for better
diagnostic accuracy) should always be performed prior
to treatment to define histology and should also be
considered after treatment, particularly if there is any
suspicion of recurrence. Counseling about thermal ab-
lation should include a balanced discussion of the in-
creased risk of local recurrence when compared to sur-
gical excision, potential need for reintervention, lack of
well-proven radiographic parameters for success,36 po-
tential for difficult surgical salvage if tumor progres-
sion is found34,35 and the substantial limitations of the

current thermal ablation literature. Larger tu-
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mors (�3.5 cm) and those with irregular shape or
infiltrative appearance may be associated with in-
creased risk of recurrence when managed with ther-
mal ablation.24

● Surgical excision by PN is a reference standard
for the management of clinical T1 renal masses,
whether for imperative or elective indications, given
the importance of preservation of renal parenchyma
and avoidance of CKD.30,37 This treatment modality
is greatly underutilized.9 PN has well established
longitudinal oncologic outcomes data comparable to
RN.16–19 Adequate expertise and careful patient se-
lection are important. A laparoscopic approach can
provide more rapid convalescence, but has been as-
sociated with an increased risk of major urologic
complications and longer warm ischemia times
when compared to traditional OPN.20 In general,
OPN is preferred for complex cases such as tumor in
the renal hilum, tumor in a solitary kidney or mul-
tiple tumors.

GRADING THE RECOMMENDATIONS

All statements are graded with respect to the degree
of flexibility in application. A “standard” is the most
rigid treatment policy. A “recommendation” has sig-
nificantly less rigidity, and an “option” has the larg-
est amount of flexibility. These terms are defined as
follows:

1. Standard: A guideline statement is a standard
if: (1) the health outcomes of the alternative in-
terventions are sufficiently well known to permit
meaningful decisions, and (2) there is virtual
unanimity about which intervention is pre-
ferred.

2. Recommendation: A guideline statement is a
recommendation if: (1) the health outcomes of
the alternative interventions are sufficiently
well known to permit meaningful decisions, and
(2) an appreciable, but not unanimous majority
agrees on which intervention is preferred.

3. Option: A guideline statement is an option if:
(1) the health outcomes of the interventions are
not sufficiently well known to permit meaningful
decisions, or (2) preferences are unknown or
equivocal.

TREATMENT GUIDELINE STATEMENTS

The Panel developed the following guideline state-
ments (see figure) from a careful assessment of the
meta-analysis, the use of expert opinion when data
were lacking or incomplete, and panel consensus.
These statements apply to the treatment of patients
with clinical T1 renal masses. Inherent in these

guideline statements is the importance of individu-
alizing patient diagnostic evaluation and therapy.
In an attempt to recognize commonly encountered
clinical variations, each guideline statement ad-
dresses a specific patient.

For All Index Patients

Standard: Physicians should obtain a high-
quality cross-sectional imaging study, com-
puted tomography (CT) or magnetic reso-
nance imaging (MRI), with and without
contrast (in the presence of adequate renal
function) to assess contrast enhancement,
exclude angiomyolipoma, assess for locally
invasive features, define the relevant anat-
omy and evaluate the status of the con-
tralateral kidney and its vasculature.

[Based on Panel consensus.]
Standard: Physicians should discuss with

the patient the current understanding of
the natural history of clinical stage 1 re-
nal masses, the relative risks of benign vs
malignant pathology and the potential
role of active surveillance.

[Based on Panel consensus.]

Overall, about 20% of clinical stage T1 enhancing
renal masses are benign. In addition, a potentially
aggressive variant is only observed in 20% to 25% of
all renal cell carcinomas (RCC) in this size range.
Tumor size and gender are important determinants
of the risk of benign vs malignant pathology.

Standard: Percutaneous renal mass core bi-
opsy with or without fine needle aspira-
tion should be performed in all patients
undergoing thermal ablation and in pa-
tients for whom it might impact manage-
ment, particularly patients with clinical
or radiographic findings suggestive of
lymphoma, abscess or metastasis.

[Based on Panel consensus.]
Standard: Physicians should review with

the patient the available treatment op-
tions and the attendant benefits and risks,
including oncologic considerations, renal
functional considerations and potential
morbidities.

[Based on Panel consensus.]
Standard: Physicians should counsel the pa-

tient about the potential advantages of a
nephron-sparing treatment approach in
the imperative and elective settings. These
advantages include avoidance of the need

for dialysis and a reduced risk of develop-
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ing chronic kidney disease with the atten-
dant morbidity and mortality.

[Based on Panel consensus.]

Radical nephrectomy can lead to an increased
risk of CKD, which is associated with increased risk
of morbid cardiac events and death according to
population-based studies. Management should focus
on optimizing renal function rather than merely pre-
cluding the need for dialysis.

For Index Patient No. 1: A healthy patient
with a clinical T1a (�4.0 cm) enhancing renal mass

Standard: Complete surgical excision by
partial nephrectomy is a standard of care
and should be strongly considered.

[Based on review of the data and Panel consensus.]

Both open and laparoscopic approaches to PN can
be considered, dependent on tumor size, location and
the surgeon’s expertise. LPN can provide more rapid
recovery, although this approach has been associ-
ated with increased warm ischemic times and an
increased risk of urological complications including
postoperative hemorrhage and urinary fistula. Most
patients with a solitary kidney, preexisting renal
dysfunction, hilar tumor, multiple tumors or pre-
dominantly cystic tumor are best managed with an
open surgical technique. With improved laparo-
scopic instrumentation and greater dissemination of
expertise, improved outcomes and more widespread
application of LPN is anticipated in the future.

Standard: Radical nephrectomy should be
discussed as an alternate standard of care
which can be performed if a partial ne-
phrectomy is not technically feasible as
determined by the urologic surgeon.

[Based on review of the data and Panel consensus.]

Radical nephrectomy can lead to an increased
risk of CKD, which is associated with increased
risks of morbid cardiac events and death according
to population-based studies. Management should fo-
cus on optimizing renal function rather than merely
precluding the need for dialysis. PN is a greatly
underutilized procedure that is often feasible even
for central or hilar tumors, given adequate surgeon
expertise. Nevertheless, occasional localized renal tu-
mors in this size range are not amenable to PN, and
RN should be considered an alternative standard of
care. A laparoscopic approach can provide reduced
blood loss and more rapid recovery and should be con-
sidered, presuming adequate surgeon expertise.

Option: Thermal ablation, such as cryoabla-
tion or radio frequency ablation, should

be discussed as a less-invasive treatment
option, but local tumor recurrence is
more likely than with surgical excision,
measures of success are not well defined,
and surgical salvage may be difficult.

[Based on review of the data and Panel consensus.]

Thermal ablation is associated with a substan-
tially increased risk of local recurrence, the ma-
jority of which can be managed with a second
attempt at thermal ablation. However, some local
recurrences are not amenable to this approach and
require surgical salvage. In this setting laparo-
scopic surgery and PN are often not possible due to
extensive reactive fibrosis within the perinephric
space. In addition, measures of success for ther-
mal ablation have come into question with some
studies demonstrating apparently viable cancer
cells despite loss of contrast enhancement. It is
possible that outcomes associated with ablative
modalities will improve with further advances in
technology and application; however, judicious pa-
tient selection and counseling remain of para-
mount importance for these less-invasive technol-
ogies.

Option: Active surveillance with delayed in-
tervention should be discussed as an op-
tion for patients wishing to avoid treat-
ment and willing to assume oncologic
risk.

[Based on review of the data and Panel consensus.]

Approximately 80% of all clinical T1a renal
masses are malignant, and of these, about 20% to
30% demonstrate potentially aggressive histologic
features. The risk of tumor progression that could
preclude NSS or lead to unsalvageable systemic
metastases is not well defined in the current lit-
erature. Enhanced renal mass biopsy (incorporat-
ing molecular analyses) holds promise for assess-
ing aggressive potential; however, further
research will be required to define the utility and
limitations of this approach. Healthy patients con-
sidering AS must be willing to assume a calcu-
lated risk of tumor progression.

For Index Patient No. 2: A patient with major
comorbidities/increased surgical risk and a
clinical T1a (�4.0 cm) enhancing renal mass

Standard: Complete surgical excision by
partial nephrectomy should be discussed
as a standard of care with increased sur-
gical risk in this patient.
[Based on review of the data and Panel consensus.]
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Partial nephrectomy is associated with an in-
creased risk of perioperative morbidity when com-
pared to RN, a relevant consideration for this pa-
tient with increased risk for surgical intervention.
Nevertheless, PN or other nephron-sparing ap-
proaches should be considered whenever preserva-
tion of renal function is a primary issue. Both open
and laparoscopic approaches to PN can be consid-
ered, dependent on tumor size, location and the sur-
geon’s expertise.

Standard: Radical nephrectomy should be
discussed as a standard of care with an
increased risk of surgical complications
and chronic kidney disease in this pa-
tient.

[Based on review of the data and Panel consensus.]

Radical nephrectomy is another standard of care
in this high-risk patient population with substantial
comorbidities. However, RN can lead to an increased
incidence of CKD with its attendant risks, and some
patients may have relative or imperative indications
to avoid RN. A laparoscopic approach to RN can
provide reduced blood loss and more rapid recovery
and should be considered, presuming adequate sur-
geon expertise.

Recommendation: Thermal ablation should
be discussed as a less-invasive treatment
option which may be advantageous in this
high surgical risk patient, acknowledging
the increased risk of local tumor recur-
rence compared to surgical excision.

[Based on review of the data and Panel consensus.]

Thermal ablation is a reasonable option for this
high surgical risk patient that allows for proactive
treatment without the risks associated with major sur-
gical intervention. However, an increased risk of local
recurrence should be discussed during counseling.

Recommendation: Active surveillance should
be offered as an acceptable approach which
can delay or avoid the need for intervention
in this high-risk patient.

[Based on review of the data and Panel consensus.]

Active surveillance has been associated with rel-
atively low rates of tumor growth and metastatic
progression during short-term (2 to 3 year) followup.
Overall, about 20% of clinical T1a renal masses are
benign, and a potentially aggressive variant is only
observed in 20%–30% of all RCCs in this size range.

AS should be a primary consideration in patients
with decreased life expectancy or those who are par-
ticularly high risk for proactive intervention.

For Index Patient No. 3: A healthy
patient with a clinical T1b (�4.0 cm
to �7.0 cm), enhancing renal mass

Standard: Radical nephrectomy should be
discussed as a standard of care for pa-
tients with a normal contralateral kidney.

[Based on review of data and Panel consensus.]

Radical nephrectomy is associated with less peri-
operative morbidity than PN and remains a stan-
dard of care for clinical T1b tumors, presuming a
normal contralateral kidney. A laparoscopic ap-
proach can provide reduced blood loss and more
rapid recovery and should be considered, presuming
adequate surgeon expertise.

Standard: Complete surgical excision by par-
tial nephrectomy should be discussed as an
alternative standard of care, particularly
when there is a need to preserve renal func-
tion.

[Based on review of data and panel consensus.]

Even in patients with a normal contralateral kid-
ney, RN can lead to an increased risk of CKD, which
is associated with increased risks of morbid cardiac
events and death based on population-based studies.
PN is an alternative standard of care for this pa-
tient, presuming favorable tumor location and ade-
quate surgeon expertise.

Option: Thermal ablation can/may be dis-
cussed as a treatment option which is less
effective due to an increased risk of local
recurrence.

[Based on Panel consensus.]

Tumors that are 4 cm to 7 cm in diameter are
difficult to adequately treat with thermal ablation,
and the risks of local recurrence and complications
are high in this patient population. Thermal abla-
tion may represent suboptimal management for this
healthy patient, and this should be emphasized dur-
ing patient counseling.

Option: Active surveillance with delayed in-
tervention can/may be discussed as an op-
tion in patients who want to avoid surgery
and are willing to accept an increased risk
of tumor progression compared to partial
nephrectomy or radical nephrectomy.

[Based on review of the data and Panel consensus.]

The risk of malignancy and potentially aggressive

histologic features is substantially increased for clini-
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cal T1b tumors. Hence, the risk of tumor progression
that could preclude nephron-sparing approaches or
lead to unsalvageable systemic metastases is also in-
creased. AS may represent suboptimal management
in this scenario and should only be considered in pa-
tients that are willing to assume a high risk of adverse
oncologic outcomes related to delayed intervention.

For Index Patient No. 4: A patient
with major comorbidities/increased
surgical risk and a clinical T1b (�4.0
cm to �7.0 cm), enhancing renal mass

Standard: Radical nephrectomy should be
discussed as a standard of care for pa-
tients with a normal contralateral kidney,
although it can be associated with surgi-
cal morbidity and an increased risk of
chronic kidney disease.

[Based on review of the data and Panel consensus.]

Radical nephrectomy is associated with less peri-
operative morbidity than PN, a relevant consider-
ation for this patient with increased risk for surgical
intervention. RN thus remains a standard of care,
presuming a normal contralateral kidney. However,
RN can lead to an increased risk of CKD with its
attendant risks, and some patients may have rela-
tive or imperative indications to avoid RN. A lapa-
roscopic approach to RN can provide a more rapid
recovery and should be considered, presuming ade-
quate surgeon expertise.

Recommendation: Complete surgical exci-
sion by partial nephrectomy should be
discussed as a recommended modality
when there is a need to preserve renal
function, although it can be associated
with increased urologic morbidity.

[Based on review of the data and Panel consensus.]

Partial nephrectomy can be associated with an in-
creased risk of urologic morbidity, an important con-
sideration in this high-risk patient. Nevertheless, PN
or other nephron-sparing approaches should be con-
sidered whenever preservation of renal function is a
primary issue.

Recommendation: Active surveillance should
be discussed with patients who want to avoid
surgery or who are considered high risk for
surgical therapy.

[Based on review of the data and Panel consensus.]

The risk of tumor progression that could pre-
clude nephron-sparing approaches or lead to un-
salvageable systemic metastases may be increased

in this patient. Nevertheless, AS should be a pri-
mary consideration in patients with limited life
expectancy or those who are particularly high risk
for proactive intervention.

Option: Thermal ablation can/may be dis-
cussed as treatment option which is less
effective due to an increased risk of local
recurrence.

[Based on Panel consensus.]

Clinical T1b tumors are difficult to adequately
treat with thermal ablation, and the risks of local
recurrence and complications are high in this pa-
tient population.
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