
EDUCATIONAL OBJECTIVE: Readers will discuss the treatments for small renal masses, including nephron-sparing 
options

Small renal masses: 
Toward more rational treatment

■■ ABSTRACT

Managing small renal masses poses a common and 
controversial problem. Although radical nephrectomy is 
still the most common treatment, partial nephrectomy 
is the new gold standard, and thermal ablation or active 
surveillance are reasonable for some patients. Renal mass 
biopsy with molecular profiling will likely allow for more 
rational treatment in the near future. 

■■ KEY POINTS

Small renal masses are a heterogeneous group of tumors, 
and only 20% are aggressive renal cell carcinoma.

In general, nephron-sparing treatments are preferred to 
avoid chronic kidney disease, which often occurs after 
radical nephrectomy. 

Thermal ablation and active surveillance are valid treat-
ment strategies in select patients who are not optimal 
surgical candidates or who have limited life expectancy.
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O pinion about treatment of mall renal 
masses has changed considerably in the 

past 2 decades. 
	 Traditionally, the most common treatment 
was surgical removal of the whole kidney, ie, 
radical nephrectomy. However, recent studies 
have shown that many patients who undergo 
radical nephrectomy develop chronic kidney 
disease. Furthermore, radical nephrectomy 
often constitutes overtreatment, as many of 
these lesions are benign or, if malignant, would 
follow an indolent course if left alone. 
	 Now that we better understand the biol-
ogy of small renal masses and are more aware 
of the morbidity and mortality related to 
chronic kidney disease, we try to avoid radi-
cal nephrectomy whenever possible, favoring 
nephron-sparing approaches instead.
	 In this article, we review the current clini-
cal management of small renal masses.

■■ SMALL RENAL MASSES  
ARE A HETEROGENEOUS GROUP

Small renal masses are defined as solid renal 
tumors that enhance on computed tomogra-
phy (CT) and magnetic resonance imaging 
(MRI) and are suspected of being renal cell 
carcinomas. They are generally low-stage and 
relatively small (< 4 cm in diameter) at presen-
tation. Most are now discovered incidentally 
on CT or MRI done for various abdominal 
symptoms. From 20,000 to 30,000 new cases 
are diagnosed each year in the United States, 
and the rate is increasing by 3% to 4% per year 
as the use of CT and MRI increases.1,2

	 With more small renal masses being detect-
ed incidentally, renal cell carcinoma has been 
going through a stage and size migration—ie, 

REVIEW

doi:10.3949/ccjm.78a.10176

CREDIT
CME

ANIL A. THOMAS, MD
Glickman Urological and Kidney Institute, 
Cleveland Clinic

STEVEN C. CAMPBELL, MD, PhD
Glickman Urological and Kidney Institute, 
Cleveland Clinic



540  CLEVELAND CLINIC JOURNAL OF MEDICINE    VOLUME 78  •  NUMBER 8    AUGUST  2011

SMALL RENAL MASSES

more of these tumors are being discovered in 
clinical stage T1 (ie, confined to the kidney 
and measuring less than 7 cm) than in the 
past. Currently, clinical T1 renal tumors ac-
count for 48% to 66% of cases.3

	 This indicates that the disease is being de-
tected and treated earlier in its course than 
in the past. However, cancer-specific deaths 
from renal cell carcinoma have not declined, 
suggesting that for many of these patients, our 
traditional practice of aggressive surgical man-
agement with radical nephrectomy may not 
be warranted.4

Small renal masses vary  
in biologic aggressiveness
Recent large surgical series indicate that up to 
20% of small renal masses are benign, 55% to 
60% are indolent renal cell carcinomas, and 
only 20% to 25% have potentially aggressive 
features, defined by high nuclear grade or lo-
cally invasive characteristics.5–7

	 A relatively strong predictor of the aggres-
siveness of renal tumors is their size, which 
directly correlates with the risk of malignant 
pathology. Of lesions smaller than 1.0 cm, 
38% to 46% are benign, dramatically decreas-
ing to 6.3% to 7.1% for lesions larger than 7.0 
cm.5 Each 1.0-cm increase in tumor diameter 
correlates with a 16% increase in the risk of 
malignancy.8

	 Our knowledge of the natural history of 

small renal masses is limited, being based on 
small, retrospective series. In these studies, 
when small renal masses were followed over 
time, relatively few progressed (ie, metasta-
sized), and there have been no documented 
reports of disease progression in the absence 
of demonstrable tumor growth, suggesting a 
predominance of nonaggressive phenotypes.9 
	 In light of these observations, patients with 
small renal masses should be carefully evalu-
ated to determine if they are candidates for ac-
tive surveillance as opposed to more aggressive 
treatment, ie, surgery or thermal ablation.

■■ CT and MRI ARE THE PREFERRED  
dIAGNostic STUDIES

In the past, most patients with renal tumors 
presented with gross hematuria, flank pain, or 
a palpable abdominal mass. These presenta-
tions are now uncommon, as most cases are 
asymptomatic and are diagnosed incidentally. 
In a series of 349 small renal masses, microhe-
maturia was found in only 8 cases.10  
	 Systemic manifestations or paraneoplastic 
syndromes such as hypercalcemia or hyperten-
sion are more common in patients with meta-
static renal cell carcinoma than in those with 
localized tumors. It was because of these var-
ied clinical presentations that renal cell carci-
noma was previously known as the “internist’s 
tumor”; however, small renal masses are better 
termed the “radiologist’s tumor.”11

	 High-quality axial imaging with CT or 
MRI is preferred for evaluating renal cortical 
neoplasms. Enhancement on CT or MRI is 
the characteristic finding of a renal lesion that 
should be suspected of being renal cell carci-
noma (FIGURE 1). Triple-phase CT is ideal, with 
images taken before contrast is given, immedi-
ately after contrast (the early vascular phase), 
and later (the delayed phase). Alternatively, 
MRI can be used in patients who are allergic 
to intravenous contrast or who have moderate 
renal dysfunction. 
	 Renal tumors with enhancement of more 
than 15 Hounsfield units (HU) on CT imag-
ing are considered suggestive of renal cell car-
cinoma, whereas those with less than 10 HU 
of enhancement are more likely to be benign. 
Enhancement in the range of 10 to 15 HU is 
considered equivocal. 

For many small 
renal masses, 
radical  
nephrectomy is  
overtreatment

FIGURE 1. Two computed tomographic images from the 
same patient show an enhancing small renal mass (arrows), 
clinical stage T1a, exhibited in the transverse and coronal 
planes.
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Differential diagnosis
By far, most small renal masses are renal cell car-
cinomas. However, other possibilities include 
oncocytoma, atypical or fat-poor angiomyolipo-
ma, metanephric adenoma, urothelial carcino-
ma, metastatic lesions, lymphoma, renal abscess 
or infarction, mixed epithelial or stromal tumor, 
pseudotumor, and vascular malformations. 
	 With rare exceptions, dense fat within a 
renal mass reliably indicates benign angio-
myolipoma, and all renal tumors should be re-
viewed carefully for this feature. Beyond this, 
no clinical or radiologic feature ensures that a 
small renal mass is benign. 
	 Imaging’s inability to accurately classify 
these enhancing renal lesions has led to a re-
newed interest in renal mass sampling to aid 
in the evaluation of small renal masses.

■■ RENAL MASS SAMPLING:  
SAFER, MORE ACCURATE THAN THOUGHT

Renal mass sampling (ie, biopsy) has tradition-
ally had a restricted role in the management 
of small renal masses, limited specifically to 
patients with a clinical history suggesting renal 
lymphoma, carcinoma that had metastasized to 
the kidney, or primary renal abscess. However, 
this may be changing, with more interest in it 
as a way to subtype and stratify select patients 
with small renal masses, especially potential 
candidates for active surveillance. 
	 Our thinking about renal mass sampling has 
changed substantially over the last 2 decades. 
Previously, it was not routinely performed, be-
cause of concern over high false-negative rates 
(commonly quoted as being as high as 18%) 
and its potential associated morbidity. A com-
mon perception was that a negative biopsy 
could not be trusted and, therefore, renal mass 
sampling would not ultimately change patient 
management. However, many of these false-
negative results were actually “noninforma-
tive,” ie, cases in which the renal tumor could 
not be adequately sampled or the pathologist 
lacked a sufficient specimen to allow for a de-
finitive diagnosis. 
	 Recent evidence suggests that these con-
cerns were exaggerated and that renal mass 
sampling is more accurate and safer than pre-
viously thought. A meta-analysis of studies 
done before 2001 found that the diagnostic ac-

curacy of renal mass sampling averaged 82%, 
whereas contemporary series indicate that its 
accuracy in differentiating benign from malig-
nant tumors is actually greater than 95%.12 In 
addition, false-negative rates are now consis-
tently less than 1%.13

	 Furthermore, serious complications requir-
ing clinical intervention or hospitalization 
occur in fewer than 1% of cases. Seeding of 
the needle tract with tumor cells, which was 
another concern, is also exceedingly rare for 
these small, well-circumscribed renal masses.12 
	 Overall morbidity is low with renal mass 
sampling, which is routinely performed as an 
outpatient procedure using CT or ultrasono-
graphic guidance and local anesthesia.
	 However, 10% of biopsy results are still 
noninformative. In this situation, biopsy can 
be repeated, or the mass can be surgically ex-
cised, or the patient can undergo conservative 
management if he or she is unfit or unwilling 
to undergo surgery.
	 The encouraging results with renal mass 
sampling have led to greater use of it at many 
centers in the evaluation and risk-stratifica-
tion of patients with small renal masses. It 
may be especially useful in patients consider-
ing several treatment options. 
	 For example, a 75-year-old patient with 
modest comorbidities and a 2.0-cm enhanc-
ing renal mass could be a candidate for par-
tial nephrectomy, thermal ablation, or active 
surveillance, and a reasonable argument could 
be made for each of these options. Renal mass 
sampling in this instance could be instrumen-
tal in guiding this decision, as a tissue diagno-
sis of high-grade renal cell carcinoma would 
favor partial nephrectomy, whereas a diagno-
sis of “oncocytoma neoplasm” would support a 
more conservative approach. 
	 Older, frail patients with significant co-
morbidities who are unlikely to be candidates 
for aggressive surgical management would not 
need renal mass sampling, as they will ulti-
mately be managed with active surveillance or 
thermal ablation. 
	 Similarly, renal mass sampling would not 
be performed in younger patients, for whom 
the remaining degree of uncertainty and risk 
associated with renal mass sampling is unac-
ceptable. Most of these patients elect proac-
tive management with partial nephrectomy, 

Patients should  
be carefully  
evaluated  
to determine  
if they are  
candidates  
for active  
surveillance or 
for aggressive 
treatment
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which provides a form of excisional biopsy, 
delivering both diagnosis and cure. 
	 Recent studies have also indicated that 
molecular profiling through gene expression 
analysis or proteomic analysis can further im-
prove the accuracy of renal mass sampling.14  
This will likely be the holy grail for this 
field, allowing for truly rational management 
(FIGURE 2).

■■ TREATMENT OPTIONS

The management of renal cell carcinoma, 
especially small renal masses, has also signifi-

cantly changed over the past 2 decades. Along 
with new insight that these tumors are a het-
erogeneous group with varied aggressiveness, 
we now have an assortment of treatment op-
tions that vary in how radical they are, in their 
impact on renal function, and in their proce-
dural risk (TABLE 1). 
	 With this assortment of available treat-
ments, clinicians should inform patients of 
the advantages and limitations of each and 
tailor the treatment accordingly (TABLE 2).

Radical nephrectomy:  
Still the most common treatment
In the past, complete removal of the kidney 
was standard for nearly all renal masses sus-
pected of being renal cell carcinomas. Par-
tial nephrectomy was generally reserved for 
patients who had a solitary kidney, bilateral 
tumors, or preexisting chronic kidney disease.
	 Although the two procedures provide 
equivalent oncologic outcomes for clinical 
T1 lesions, Miller et al15 reported that, be-
fore 2001, only 20% of small renal masses in 
the United States were managed with partial 
nephrectomy. That percentage has increased 
modestly, but radical nephrectomy still pre-
dominates.
	 One explanation for why the radical pro-
cedure is done more frequently is that partial 
nephrectomy is more technically difficult, as 
it involves renal reconstruction. Furthermore, 
radical nephrectomy can almost always be 
performed via a minimally invasive approach, 
which is inherently appealing to patients and 
surgeons alike. Laparoscopic radical nephrec-
tomy has been called “the great seductress” 
because of these considerations.16  However, 
total removal of the kidney comes at a great 
price—loss of renal function.
	 Over the last decade, various studies have 
highlighted the association between radical 
nephrectomy and the subsequent clinical on-
set of chronic kidney disease, and the poten-
tial correlations between chronic kidney dis-
ease and cardiovascular events and elevated 
mortality rates.17

	 In a landmark study, Huang et al18 evalu-
ated the outcomes of 662 patients who had 
small renal masses,  a “normal” serum creati-
nine concentration (≤ 124 μmol/L [1.4 mg/
dL]), and a normal-appearing contralateral 

	Patient with clinical T1 renal mass

	Evaluate with high-quality cross-sectional imaging (CT or MRI)

Consider renal mass sampling with molecular analysis (not yet avail-
able), with careful consideration of limitations of the technology

	Discuss the natural history of small renal masses and review all 
available treatment options

	Discuss benefits and limitations of the various treatments,  
including the oncologic implications and complications associated 
with each of them

Discuss importance of nephron-sparing approaches to avoid 
chronic kidney disease

	Carefully consider the patient’s age, comorbidities, anticipated life 
expectancy, and personal preferences

Benign                       Indolent cancer             Potentially
(20%)                           (55%–60%)                      aggressive cancer 
                                                                        (20%–25%)

Active surveillance         Thermal ablation               Surgical excision, 
                                                                               preferably partial 
                                                                               nephrectomy

FIGURE 2. Future algorithm for the evaluation and man-
agement of small renal masses. A variety of treatment 
options are available. Renal mass sampling with molecular 
profiling will likely allow for risk stratification and facili-
tate more rational management of this challenging patient 
population.
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kidney who underwent radical or partial ne-
phrectomy. Of these, 26% were found to have 
preexisting stage 3 chronic kidney disease 
(glomerular filtration rate < 60 mL/min/1.73 
m2 as calculated using the Modification of 
Diet in Renal Disease equation). Addition-
ally, 65% of patients treated with radical ne-
phrectomy were found to have stage 3 chronic 
kidney disease after surgery vs 20% of patients 
managed with partial nephrectomy.
	 The misconception remains that the risk of 
chronic kidney disease after radical nephrecto-
my is insignificant, since the risk is low in renal 
transplant donors.19 However, renal transplant 
donors undergo stringent screening to ensure 
that their general health is good and that their 
renal function is robust, both of which are not 
true in many patients with small renal masses, 
particularly if they are elderly.
	 The overuse of radical nephrectomy is wor-
risome in light of the potential implications 

of chronic kidney disease, such as increased 
risk of morbid cardiovascular events and el-
evated mortality rates. Many experts believe 
that overtreatment of small renal masses may 
have contributed to the paradoxical increase 
in overall mortality rates observed with radi-
cal nephrectomy in some studies.4

	 Although radical nephrectomy remains 
an important treatment for locally advanced 
renal cell carcinoma, it should be performed 
for small renal masses only if nephron-sparing 
surgery is not feasible (TABLE 2).

Partial nephrectomy:  
The new gold standard for most patients
Over the last 5 years, greater emphasis has 
been placed on lessening the risk of chronic 
kidney disease in the management of all uro-
logic conditions, including small renal masses. 
	 The overuse of radical nephrectomy 
prompted the American Urological Associa-

Small renal  
masses are  
better 
termed the 
‘radiologist’s  
tumor’

TABLE 1

Meta-analysis of outcomes for patients with clinical T1 renal masses  
according to treatment approach

  Radical  
Nephrectomy*

Partial  
Nephrectomy*

Radiofrequency  
Ablation

Cryoablation Active  
Surveillance

Number of patients 6,235 6,418 745 644 390

Median age (years) 63 60 70 66 68

Median tumor size (cm) 5.4 3.0 2.7 2.6 2.2

Median follow-up 
(months)

58 47 19 17 29

Urologic complication 
rate (%)

1.3 6.3 6.0 4.9 NA

Local recurrence-free 
survival rate (%)

98.1 98.0 87.0 90.6 NA

Metastatic recurrence-
free survival rate (%)

89.8 96.7 97.8 95.3 97.7

Reduction in renal 
function and potential 
impact on cardiovascu-
lar morbidity

High Minimal Minimal Minimal None

*Both radical and partial nephrectomy data are from open approaches because these provide more mature data.

 ADAPTED FROM Lane BR, Campbell SC. Management of small renal masses. AUA Update Series 2009; 28:313–324, based on data in 
Campbell SC, Novick AC, Belldegrun A, et al; Practice Guidelines Committee of the American Urological Association. Guideline for 

management of the clinical T1 renal mass. J Urol 2009; 182:1271–1279.
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Total removal  
of the kidney  
comes at a  
great price— 
loss of  
renal function

tion to commission a panel to provide guide-
lines for the management of clinical stage T1 
renal masses.17 After an extensive review and 
rigorous meta-analysis, the panel concluded 
that partial nephrectomy is the gold standard 
for most patients (TABLE 1, TABLE  2). 
	 Partial nephrectomy involves excision of 
the tumor with a small margin of normal tis-
sue, preserving as much functional renal pa-
renchyma as possible, followed by closure of 
the collecting system, suture ligation of any 
transected vessels, and reapproximation of the 

capsule. Tumor excision is usually performed 
during temporary occlusion of the renal vascu-
lature, allowing for a bloodless field. Regional 
hypothermia (cold ischemia) can also be used 
to minimize ischemic injury.
	 Contemporary series have documented that 
partial and radical nephrectomy have compa-
rable oncologic efficacy for patients with small 
renal masses.20,21 Local recurrence rates are 
only 1% to 2% with partial nephrectomy, and 
5- and 10-year cancer-specific survival rates of 
96% and 90% have been reported.22 

TABLE 2

Treatment options for small renal masses
   Treatment    Advantages    Limitations

Radical  
nephrectomy

Established oncologic effectiveness

Rapid recovery with low  
complication rate

Can be done with minimally invasive 
approach in almost all cases 

Increased risk of chronic kidney 
disease, which may predispose to 
morbid cardiac events and risk of 
death

Partial 
nephrectomy

Equivalent oncologic outcomes com-
pared with radical nephrectomy 

Preserves renal function

Can be done with minimally invasive 
approach in many cases

Requires renal reconstruction that is 
associated with increased urologic 
complication rates such as urine 
leakage (3%–5%) and postopera-
tive bleeding (1%–2%) 

Thermal ablation Potential for reduced morbidity  
and rapid recovery

Repeat treatment is possible

Minimally invasive: current ap-
proaches include percutaneous 
imaging-guided or laparoscopic 
with intraoperative ultrasonographic 
guidance

Long-term oncologic effectiveness is 
not well established; local recur-
rence rates are higher than with 
surgical excision

Current literature lacks adequate 
follow-up 

Surgical salvage after ablation is 
very challenging due to an exten-
sive fibrotic reaction surrounding 
the kidney

Active  
surveillance

Avoids aggressive intervention  
in patients with significant  
comorbidities or limited life  
expectancy

Long-term oncologic outcomes are 
not established; most series had sig-
nificant selection bias and limited 
follow-up 

Tumor progression may close 
window of opportunity for nephron-
sparing options 

ADAPTED FROM RINI BI, CAMPBELL SC, ESCUDIER B. RENAL CELL CARCINOMA. LANCET 2009; 373:1119–1132;  
copyright 2009, with permission from Elsevier.
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	 Furthermore, some studies have shown 
that patients undergoing partial nephrectomy 
have higher overall survival rates than those 
managed with radical nephrectomy—perhaps 
in part due to greater preservation of renal 
function and a lower incidence of subsequent 
chronic kidney disease.23,24 At Cleveland 
Clinic, we are now studying the determinants 
of ultimate renal function after partial ne-
phrectomy in an effort to minimize ischemic 
injury and optimize this technique.25

	 Complications. Partial nephrectomy does 
have a potential downside in that it carries 
a higher risk of urologic complications such 
as urine leak and postoperative hemorrhage, 
which is not surprising because it requires a 
reconstruction that must heal. In a recent me-
ta-analysis, urologic complications occurred 
in 6.3% patients who underwent open partial 
nephrectomy and in 9.0% of patients who un-
derwent laparoscopic partial nephrectomy.17 
Fortunately, most complications associated 
with partial nephrectomy can be managed 
with conservative measures. 
	 Postoperative bleeding occurs in about 1% 
to 2% of patients and is the most serious com-
plication. However, it is typically managed 
with superselective embolization, which has a 
high success rate and facilitates renal preser-
vation. 
	 Urine leak occurs in about 3% to 5% of 
cases and almost always resolves with pro-
longed drainage, occasionally complemented 
with a ureteral stent to promote antegrade 
drainage.
	 A new refinement, robotic-assisted partial 
nephrectomy promises to reduce the morbid-
ity of this procedure. This approach takes 
less time to learn than standard laparoscopic 
surgery and has expanded the indications for 
minimally invasive partial nephrectomy, al-
though more-difficult cases are still better 
done through a traditional, open surgical ap-
proach.

Thermal ablation: 
Another minimally invasive option
Cryoablation and radiofrequency ablation 
(collectively called thermal ablation) have 
recently emerged as alternate minimally inva-
sive treatments for small renal masses. They 
are appealing options for patients with small 

renal tumors (< 3.5 cm) who have significant 
comorbidities but still prefer a proactive ap-
proach. They can also be considered as salvage 
procedures in patients with local recurrence 
after partial nephrectomy or in select patients 
with multifocal disease.
	 Both procedures can be performed percu-
taneously or laparoscopically, offering the po-
tential for rapid convalescence and reduced 
morbidity.26,27 A laparoscopic approach is 
necessary to mobilize the tumor from adjacent 
organs if they are juxtaposed, whereas a per-
cutaneous approach is less invasive and is bet-
ter suited for posterior renal masses.28 Renal 
mass sampling should be performed in these 
patients before treatment to define the histol-
ogy and to guide surveillance and should be 
repeated postoperatively if there is suspicion 
of local recurrence based on imaging.
	 Cryoablation destroys tumor cells through 
rapid cycles of freezing to less than –20°C 
(–4°F) and thawing, which can be moni-
tored in real time via thermocoupling (ie, a 
thermometer microprobe strategically placed 
outside the tumor to ensure that lethal tem-
peratures are extended beyond the edge of the 
tumor) or via ultrasonography, or both. Treat-
ment is continued until the “ice ball” extends 
about 1 cm beyond the edge of the tumor.
	 Initial series reported local tumor control 
rates in the range of 90% to 95%; however, 
follow-up was very limited.29 In a more robust 
single-institution experience,30 renal cryoab-
lation demonstrated 5-year cancer-specific 
and recurrence-free survival rates of 93% and 
83%, respectively, substantially lower than 
what would be expected with surgical excision 
in a similar patient population. 
	 Another concern with cryoablation is that 
options are limited for surgical salvage if the 
initial treatment fails. Nguyen and Campbell31 
reported that partial nephrectomy and mini-
mally invasive surgery were often precluded 
in this situation because of the extensive fi-
brotic reaction caused by the prior treatment. 
If cryoablation fails, surgical salvage thus often 
requires open, radical surgery.
	 Radiofrequency ablation produces tumor 
coagulation via protein denaturation and dis-
ruption of cell membranes after heating tissues 
to temperatures above 50°C (122°F) for 4 to 
6 minutes.32 One of its disadvantages is that 

Laparoscopic 
radical  
nephrectomy 
has been called 
‘the great 
seductress’
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one cannot monitor treatment progress in real 
time, as there is no identifiable change in tis-
sue appearance analagous to the ice ball that 
is seen with cryoablation. 
	 Although the outcomes of radiofrequency 
ablation are less robust than those of cryoab-
lation, most studies suggest that local control 
is achieved in 80% to 90% of cases based on 
radiographic loss of enhancement after treat-
ment.17,30,33 A recent meta-analysis comparing 
these treatments found that lesions treated 
with radiofrequency ablation had a signifi-
cantly higher rate of local tumor progression 
than those treated with cryoablation (12.3% 
vs 4.7%, P < .0001).34 Both of these local re-
currence rates are substantially higher than 
that seen after surgical excision, despite much 
shorter follow-up after thermal ablation.
	 Tempered enthusiasm. Because thermal 
ablation has been developed relatively re-
cently, its long-term outcomes and treatment 
efficacy have not been well established, and 
current studies have confirmed higher local 
recurrence rates with thermal ablation than 
with surgical excision (TABLE 1). Furthermore, 
there are significant deficiencies in the litera-
ture about thermal ablation, including limited 
follow-up, lack of pathologic confirmation, 
and controversies regarding histologic or ra-
diologic definitions of success (TABLE 2). 
	 Although current enthusiasm for thermal 
ablation has been tempered by suboptimal 
results, further refinement in technique and 
acknowledgment of its limitations will help to 
define appropriate candidates for these treat-
ments.

Active surveillance for select patients
In select patients with extensive medical co-
morbidities or short life expectancy, the risks 
associated with proactive management may 
outweigh the benefits, especially consider-
ing the indolent nature of many small renal 
masses. In such patients, active surveillance is 
reasonable.

	 A recent meta-analysis found that most 
small enhancing renal masses grew relatively 
slowly (median 0.28 cm/year) and posed a low 
risk of metastasis (1%–2%).17,22 Furthermore, 
almost all renal lesions that progressed to met-
astatic disease demonstrated rapid radiograph-
ic growth, suggesting that the radiographic 
growth of a renal mass under active surveil-
lance may serve as an indicator for aggressive 
behavior.35

	 Unfortunately, the growth rates of small 
renal masses do not reliably predict malignan-
cy, and one study reported that 83% of tumors 
without demonstrable growth were malig-
nant.36

	 Studies of active surveillance to date have 
had several other important limitations. Many 
did not incorporate pathologic confirmation, 
so that about 20% of the tumors were actually 
benign, thus artificially reducing the risk of ad-
verse outcomes.5,22,37 Furthermore, the follow-
up has been short, with most studies includ-
ing data for only 2 to 3 years, which is clearly 
inadequate for this type of malignancy.37,38 
Finally, most series had significant selection 
bias towards small, homogenous masses. In 
general, small renal masses that appear to be 
more aggressive are treated and thus excluded 
from these surveillance populations (TABLE 2). 
	 Another concern about active surveillance 
is the small but real risk of tumor progression 
to metastatic disease, rendering these patients 
incurable even with new, targeted molecular 
therapies. Additionally, some patients may 
lose their window of opportunity for nephron-
sparing surgery if significant tumor growth 
occurs during observation, rendering partial 
nephrectomy unfeasible. Therefore, active 
surveillance is not advisable for young, other-
wise healthy patients (TABLE 2).
	 In the future, advances in renal mass sam-
pling with molecular profiling may help deter-
mine which renal lesions are less biologically 
aggressive and, thereby, help identify appropri-
ate candidates for observation (FIGURE 2).	 ■
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