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Objectives
To examine, using competing risks regression, differences in
cancer-specific mortality (CSM) that might distinguish
between local tumour ablation (LTA) and observation (OBS)
for patients with kidney cancer.

Patients and Methods
The study focused on 1 860 patients with cT1a kidney cancer
treated with either LTA or OBS between 2000 and 2009 in
the Surveillance Epidemiology and End Results-Medicare
database. Propensity-score matching was used. The study
outcome was CSM. Multivariable competing risks regression
analyses, adjusting for other-cause mortality as well as patient
(including comorbidities) and tumour characteristics, were
fitted.

Results
Overall, fewer patients underwent LTA than OBS (30 vs 70%;
n = 553 vs n = 1 307). Compared with patients in the OBS
group, those in the LTA group were younger (median age 77
vs 78 years; P < 0.001), more likely to be white (84 vs 78%;
P = 0.005), more frequently married (59 vs 52%; P = 0.02)

and more frequently of high socio-economic status (54 vs
45%; P = 0.001). After propensity-score matching, 553
patients who underwent LTA and 553 who underwent OBS
remained for subsequent analyses. The mean standardized
differences of patient characteristics between the two groups
were <10%, indicating a high degree of similarity. After LTA
or OBS, the 5-year CSM estimates from Poisson regression-
derived smoothed plots were 3.5 and 9.1%, respectively. In
multivariable competing risks regression analyses, LTA use
was found to have a protective effect on CSM (hazard ratio
0.47 [95% confidence interval 0.25–0.89]; P = 0.02).

Conclusions
After adjustment for comorbidity and tumour characteristics
in elderly patients with kidney cancer, LTA was associated
with a clinically and statistically significant protective effect
on CSM, compared with OBS. This advantage of LTA
deserves consideration when obtaining informed consent.

Keywords
local tumour ablation, observation, non-surgical management,
oncological outcomes, kidney cancer, elderly patients

Introduction
Patients diagnosed with a small renal mass are frequently frail
and elderly [1,2], and their age and comorbidities may

undermine their selection for surgical treatment. Local
tumour ablation (LTA) and observation (OBS) therefore
represent attractive treatment alternatives in such patients
[1,2]. Notably, to date, no study has directly compared the
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cancer-specific mortality (CSM) outcomes that are associated
with these two alternative management options. To address
this, we examined the Surveillance, Epidemiology, and End
Results (SEER)-Medicare database, which is particularly well
suited for the study of cancer control outcomes in the elderly,
and permits the detailed assessment of comorbidity and
other-cause mortality (OCM). We used competing risks
regression methodology to examine the main endpoint,
namely CSM, after accounting for OCM. We hypothesized
that LTA may be associated with a small, albeit significant,
advantage relative to OBS, with regard to CSM.

Methods
Study Source

We used the 2000–2009 SEER-Medicare-linked database, with
follow-up updated until 31 December 2011. The SEER
registries identify 28% of all cancer cases in the USA.
Medicare insures ~97% of all US citizens aged ≥65 years.
Linkage to the SEER database is complete for ~93% of cases
[3].

Study Population

Patients with a primary diagnosis of T1a N0 M0, unilateral
kidney cancer between 2000 and 2009 were abstracted.
Primary treatment was assessed during the first 6 months
from diagnosis using an established claims-based algorithm
[4] for treatment identification. LTA was defined according
to ablative procedure-specific claims [5] (Table S1), while
OBS was defined as absence of any kidney cancer-specific
procedure claims. To ensure the evaluation of active follow-
up cases, kidney cancer diagnoses that appeared only on
death certificates were excluded. Patients treated with
partial nephrectomy (PN) or radical nephrectomy (RN)
were also excluded. This resulted in a cohort of 1 860
patients.

Study Design

The study was retrospective, observational and population-
based, comparing CSM in patients managed with either LTA
or OBS for T1a N0 M0 kidney cancer.

Covariates

Covariates consisted of age at diagnosis, gender, race
(classified as white vs black vs other), marital status (classified
as married vs unmarried vs unknown), socio-economic status
(SES), a composite variable of income, education and poverty
levels [6] and classified as high vs low, population density
(urban vs rural), year of diagnosis, Charlson comorbidity
index (CCI) derived from Klabunde’s modification [7],
tumour size and tumour histology (classified as clear-cell

RCC vs non-clear cell RCC, namely papillary or
chromophobe vs other/unknown) [8].

Outcomes

The main outcome of the study was CSM, defined as death
from kidney cancer (CODPUB domain = 59). Death from
any other cause was considered a competing cause of death.
The duration of follow-up was measured as the interval
between kidney cancer diagnosis and the Medicare date of
death or last follow-up.

Statistical Analyses

Statistical analyses and reporting and interpretation of the
results were conducted according to established guidelines [9],
and consisted of four steps. First, medians and interquartile
ranges or frequencies and proportions were reported for
continuous or categorical variables, respectively. Mann–
Whitney and chi-squared tests were used to compare the
statistical significance of differences in the distribution of
continuous or categorical variables, respectively. Second, with
the aim of controlling for measurable baseline difference
among patients undergoing LTA and those undergoing OBS,
adjustment was performed using 1:1 propensity-score
matching [10]. Propensity scores were computed using a
logistic regression model with the dependent variable defined
as the odds of receiving LTA vs OBS and the independent
variables as age at diagnosis, gender, race, marital status, SES,
population density, year of diagnosis, baseline CCI and
tumour size. Subsequently, covariate balance between the
matched groups was examined [11]. Third, estimates of
5-year CSM rates in the post-propensity-score-matched
cohort were plotted using a smoothed Poisson regression
method. Finally, a multivariable competing risks regression
[12] model testing the effect of LTA vs OBS on CSM was
fitted. In addition to adjustment for OCM, the model also
controlled for age, tumour size, CCI and tumour histology.

All statistical tests were performed using an RStudio [13]
software environment for statistical computing and graphics
(Version 0.98). All tests were two-sided with P values <0.05
taken to indicate statistical significance.

Results
Baseline Characteristics

Overall, 1 860 patients were included in the study (Table 1).
Most patients were managed with OBS (70%; n = 1 307),
while fewer patients (30%; n = 553) were treated with LTA.
Patients treated with LTA were younger (median age 77 vs
78 years; P < 0.001), more likely to be white (84 vs 78%;
P = 0.005), more likely to be married (59 vs 52%; P = 0.02)
and more frequently of high SES (54 vs 45%; P = 0.001).
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Overall, 497, 203 and 1 160 patients had clear-cell, non-clear
cell (papillary or chromophobe) or other/unknown tumour
histology, respectively. The median follow-up was 30 months
among survivors.

After 1:1 ratio propensity-score matching for all covariates,
553 patients in the LTA group and 553 in the OBS group
remained. The mean standardized differences of patient
characteristics between the two groups were <10%, indicating
a high degree of similarity in the distribution of all the
covariates computed in the propensity-score matching in both
groups. All subsequent analyses were based on the post-
propensity-score matched cohort.

Survival

Overall, in the post-propensity-score-matched cohort, 200
deaths were recorded. Of those, 43 deaths were from kidney
cancer and 157 were from other causes. The smoothed
Poisson regression-derived 5-year CSM rates were 3.5 and
9.1% for LTA and OBS, respectively. These estimates result in
a 5.6% absolute CSM difference. This difference in turn

indicates that the use of OBS instead of LTA in 18 patients
may contribute to one potentially avoidable cancer-specific
death.

Prediction of Cancer-Specific Mortality

In multivariable competing risks regression analyses that
adjust for OCM and covariates (Table 2), LTA exerted a
protective effect on CSM relative to OBS (hazard ratio [HR]
0.47 [95% CI 0.25–0.89]; P = 0.02).

Discussion
Local tumour ablation and OBS are non-surgical options for
the management of patients diagnosed with T1a N0 M0
kidney cancer [1,2]. We sought to examine the difference in
CSM between LTA and OBS. Our hypothesis stated that a
small, albeit significant, reduction in CSM might distinguish
LTA from OBS. To test this hypothesis, we used the most
contemporary version of the SEER-Medicare database (2000–
2009), which represents the largest North American
repository of oncological data.

Table 1 Descriptive characteristics of 1 860 patients treated with local tumour ablation (n = 553) or observation (n = 533) for T1a kidney cancer, who
were included in the Surveillance, Epidemiology, and End Results-Medicare database, 2000–2009.

Variable Before propensity-score matching After propensity-score matching

LTA (n = 553) OBS (n = 1 307) P LTA (n = 553) OBS (n = 553) P*

Age, years
Median 77 78 <0.001 77 76 0.6
IQR 71–82 72–84 71–82 71–84

Gender, n (%)
Male 308 (56) 778 (60) 0.1 308 (56) 322 (58) 0.4
Female 245 (44) 529 (40) 245 (44) 231 (42)

Race, n (%)
White 463 (84) 1 022 (78) 0.005 463 (84) 452 (82) 0.7
Black 45 (8) 175 (14) 45 (8) 52 (9)
Other 45 (8) 110 (8) 45 (8) 49 (9)

Marital status, n (%)
Married 325 (59) 677 (52) 0.02 325 (59) 315 (57) 0.8
Unmarried 206 (37) 568 (43) 206 (37) 214 (39)
Unknown 22 (4) 62 (5) 22 (4) 24 (4)

SES, n (%)
High 297 (54) 593 (45) 0.001 297 (54) 283 (51) 0.4
Low 256 (46) 714 (55) 256 (46) 270 (49)

Population density, n (%)
Urban 480 (87) 1 086 (83) 0.053 480 (87) 476 (86) 0.8
Rural 73 (13) 221 (17) 73 (13) 77 (14)

Year of diagnosis*,†, n (%)
2000–2004 34 (6) 530 (41) <0.001 34 (6) 43 (8) 0.5
2005–2007 237 (43) 493 (37) 237 (43) 237 (43)
2008–2009 282 (51) 284 (22) 282 (51) 273 (49)

CCI, n (%)
Median 2.1 2.1 0.08 2.1 2.1 0.4
IQR 1.4–4.5 0–4.5 1.4–4.5 0–4.8

Tumour size, mm
Median 27 28 0.06 27 27 0.9
IQR 20–32 20–35 20–32 20–33

CCI, Charlson comorbidity index; IQR, interquartile range; LTA, local tumour ablation; OBS, observation; SES, socio-economic status. Data presented as frequencies and percentages
unless otherwise specified. Frequency <11 cases masked for protection of patient confidentiality reasons, as per National Cancer Institute regulations. *All standard mean differences
were <10%. †Grouped as categorical variable in the table for clarity purpose but computed in propensity-score matching as continuous variable.
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Our results confirmed our hypothesis and showed a larger-
than-anticipated protective effect on CSM when LTA was
used instead of OBS. The 5-year CSM estimates were 3.5%
after LTA vs 9.1% after OBS. This difference in absolute
estimates resulted in a number needed to harm of 18, when
OBS was used instead of LTA, when CSM represented the
endpoint of interest. Moreover, this difference translated into
a relevant protective effect (HR 0.47 [95% CI 0.25–0.89];
P = 0.02) when LTA was compared with OBS, even after
adjustment for OCM and various patient and tumour
characteristics. These important observations are relevant with
respect to clinical decision-making, when LTA is weighed
against OBS, especially in the elderly.

To the best of our knowledge, the present study is the first
direct comparison between the two treatment methods.
Previously, several groups have reported on cancer control
after LTA or OBS in selected non-comparative patient series.
In the context of LTA, we observed a 5-year CSM of 0% in
104 patients with biopsy-proven kidney cancer treated with
laparoscopic cryoablation [14] in an institutional study.
Similarly, Lorber et al. [15] reported a 5-year CSM of 0% in
an investigation of 103 radiofrequency ablation cases. Those
reports originate from highly experienced tertiary care
centres, however, and may not be representative of
community practice. Moreover, they did not take into
account OCM, which represents a key concept in elderly
patients, and both these facts highlight the need for the
present study.

Abouassaly et al. [16] studied 110 patients aged ≥75 years,
who underwent OBS for renal masses of all sizes, with a
median follow-up of 24 months, and reported a CSM of 0%.
Similarly, Rosales et al. [17] reported on 223 renal masses in
212 patients, with a median follow-up of 35 months. The
CSM rate reported in their study was 0.5%. In both studies,

pathological diagnoses were unavailable in the majority of the
patients. Consequently, both studies may have been critically
contaminated by inclusion of individuals with benign lesions.
The degree of contamination is substantially lower in the
present study and may explain the discrepancy in observed
CSM rates. It is also noteworthy that older patients, such as
those included in the present study, have a higher risk of
CSM. Additionally, loss to follow-up might be greater in
institutional series than in the SEER database because of
differences in referral patterns.

The present study contrasts with a study by Lane et al. [18].
In their retrospective institutional study of 537 patients, no
difference was observed in CSM between active surveillance
and nephron-sparing procedures, such as PN and LTA, and
RN; however, these authors focused on patients aged
≥75 years. Moreover, there were significant differences in
patient and tumour characteristics between the three
comparison groups, and pathological confirmation of
malignancy was not available in 94% of patients managed
with active surveillance. This may have diluted the proportion
of malignant histology to an unknown extent, similarly to the
studies by Abouassaly et al. [16] and Rosales et al. [17], as
previously discussed.

The present results corroborate the observed benefit of
surgical management vs OBS, which was recently reported by
Sun et al. [19] in a similar population of Medicare
beneficiaries. Specifically, the absolute unadjusted CSM rates
reported after PN (2.6%) and RN (4.5%) were similar to
those observed after LTA in the present study (3.5%). This
similarity corroborates the findings of several recent reports
on the long-term efficacy of LTA, in which the latter
performed similarly to PN [14,20–23]. The rates of OBS were
also similar in both studies: 7.4% in the study by Sun et al. vs
9.1% in the present study. Moreover, the magnitude of the
CSM benefit reported by Sun et al. after PN (HR 0.41) or RN
(HR 0.47) relative to OBS was similar to that observed in the
present study after LTA (HR 0.47) relative to OBS. Taken
together, these findings further validate the results of the
present study.

Interestingly, when sub-analyses focused on patients aged
≥75 years, Sun et al. [19] did not record any differences
between surgical and non-surgical management, similarly to
the study by Lane et al. [18] Unfortunately, we were not able
to replicate such sub-analyses in the present study because of
the limited number of CSM-specific deaths recorded in the
overall population.

Even though we report a CSM benefit of LTA relative to
OBS, it is important to state that the evaluation of the
evaluation of oncological outcome alone is not sufficient to
solve the clinical dilemma between LTA and OBS, as the
decision should be based on cancer control and peri-operative
morbidity considerations. A recent meta-analysis comparing

Table 2 Competing risks regression analysis predicting cancer-specific
mortality in 1 860 patients treated with local tumour ablation (n = 553) or
observation (n = 533) for T1a kidney cancer, who were included in the
Surveillance, Epidemiology, and End Results-Medicare database,
2000–2009.

Predictors Multivariable competing risks
regression predicting cancer-

specific mortality

HR (95% CI) P

Treatment
Observation 1.00 (Reference) –
Local tumour ablation 0.47 (0.25–0.89) 0.02

Age, years 1.05 (1.01–1.09) 0.02
Tumour size, mm 1.04 (1–1.08) 0.048
CCI 1.14 (1.03–1.27) 0.01
Histology
Clear-cell RCC 1.00 (Ref.) –
Non-clear-cell RCC 1.89 (0.66–5.41) 0.2
Other/Unknown 1.38 (0.67–2.84) 0.4

CCI, Charlson comorbidity index; HR, hazard ratio.
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the safety and efficacy of different types of LTA methods
(cryoablation and radiofrequency) reported a complication
rate of almost 20% [24]. It should be emphasized that
complication rates may significantly differ between centres,
LTA approach (open, laparoscopic, percutaneous) and LTA
methods (cryoablation, radiofrequency ablation or other
energy type). By contrast, the complication rate after OBS is
null by definition.

Nonetheless, it is important to state that LTA results in
acceptable peri-operative morbidity [25]. Moreover, LTA
resulted in better peri-operative morbidity when compared
with PN in another SEER-Medicare based observational study
[26]. In consequence, it should be regarded as an attractive
option in case of concern for peri-operative complications.

Despite its strengths related to its novelty and uniqueness, the
present study has several limitations. First, it is based on a
retrospective design. Ideally, LTA and OBS should be compared
in a controlled fashion; however, as the first description of LTA
for kidney cancer [27], such a randomized controlled trial has
not been implemented yet and clinical decision-making lacks
level 1 evidence-based recommendations. Hence, this
important limitation is shared with all the available previous
studies. It is noteworthy that the inherent risk of bias in
population-based observational studies has been highlighted
[28]. We attempted to partially compensate for this limitation
by using propensity-score matching and competing risks
regression to adjust to a maximum extent for any measurable
difference between patients undergoing LTA and those
undergoing OBS. Nonetheless, it is possible that there may be
residual bias because of immeasurable differences between the
two study cohorts.

Second, our definition of OBS includes patients who did not
receive any primary treatment, regardless of their specific
follow-up protocol. In this context, it cannot be directly
compared with meticulous active surveillance protocols. In
light of this, the important difference in terms of CSM-free
survival observed between the LTA and OBS group might not
be applicable to candidates for active surveillance protocols,
where, in case of early progression, a timely treatment is
administered, eventually attenuating the differences between
the two cohorts with respect to CSM-specific survival [29].

Third, the present study is based on the SEER-Medicare
cancer registry and, in consequence, the exclusion of
individuals diagnosed with benign lesions might lead to the
above-discussed overestimation of the benefit related to any
type of active treatment vs non-interventional management.
The lack of clinical information relative to clinical and
radiological progression represents another limitation of the
SEER-Medicare-based analyses.

Fourth, the median length of follow-up (30 months) is
another limitation of the study; however, it is important to

state that the limited life expectancy of the study population
(median age at diagnosis 78 years) prevented the collection of
an extended follow-up. Moreover, patients treated in a
contemporary era (2000–2009) only were included. On the
one hand, such inclusion criteria result in a more
homogeneous cohort that reflects the current practice
patterns, on the other, it shortens follow-up length.

Fifth, the hypothesis that the impact of treatment type (LTA
vs OBS) was different by increasing patient age or tumour
size was tested and rejected using interaction terms-adjusted
models (all P > 0.05); however, given the relatively low
number of CSM deaths recorded in the present study, it is
possible that the results of this sub-analysis might be
underpowered.

Finally, our outcome of interest (CSM) was defined using
death certificate information, which might not be
considered ideal; however, when death certificate
information validity was examined in the specific context of
cancer, the definition was deemed appropriate [30] and it
is widely established in studies focusing on kidney cancer
[31,32].

Despite the above-mentioned limitations, the present
comparison of LTA vs OBS study represents a relevant
reference point when considering either treatment method
over competing management options.

In conclusion, after adjustment for patient and tumour
characteristics in elderly patients diagnosed with T1a kidney
cancer, LTA resulted associated with a clinically and
statistically significant protective effect on CSM, compared
with OBS. This advantage of LTA deserves consideration
when obtaining patients’ informed consent.

Conflict of Interest
None declared.

References
1 National Comprehensive Cancer Network, Kidney Cancer, Version

3.2015. 2015
2 Ljungberg B, Bensalah K, Canfield S et al. EAU guidelines on renal cell

carcinoma: 2014 update. Eur Urol 2015; 67: 913–24.
3 Warren JL, Klabunde CN, Schrag D, Bach PB, Riley GF. Overview of

the SEER-Medicare data: content, research applications, and
generalizability to the United States elderly population. Med Care 2002; 8
(Suppl): IV-3-18

4 Miller DC, Saigal CS, Warren JL et al. External validation of a claims-
based algorithm for classifying kidney-cancer surgeries. BMC Health Serv
Res 2009; 9: 92

5 Larcher A, Meskawi M, Valdivieso R et al. Comparison of renal function
detriments after local tumour ablation or partial nephrectomy for renal
cell carcinoma. World J Urol 2016; 34: 383–9

6 Sun M, Abdollah F, Liberman D et al. Racial disparities and
socioeconomic status in men diagnosed with testicular germ cell tumours:
a survival analysis. Cancer 2011; 117: 4277–85.

© 2015 The Authors
BJU International © 2015 BJU International 545

Local tumour ablation vs observation for kidney cancer

 1464410x, 2016, 4, D
ow

nloaded from
 https://bjui-journals.onlinelibrary.w

iley.com
/doi/10.1111/bju.13326 by L

eiden U
niversity L

ibraries, W
iley O

nline L
ibrary on [23/07/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



7 Klabunde CN, Potosky AL, Legler JM, Warren JL. Development of a
comorbidity index using physician claims data. J Clin Epidemiol 2000; 53:
1258–67

8 Shuch B, Hofmann JN, Merino MJ et al. Pathologic validation of renal
cell carcinoma histology in the Surveillance, Epidemiology, and End
Results program. Urol Oncol 2014; 32: 23 e9–13

9 Vickers AJ, Sjoberg DD. Guidelines for reporting of statistics in
European urology. Eur Urol 2015; 67: 181–7

10 D’Agostino RB Jr. Propensity score methods for bias reduction in the
comparison of a treatment to a non-randomized control group. Stat Med
1998; 17: 2265–81

11 Ho DE, Imai K, King G, Stuart E. MatchIt: Nonparametric preprocessing
for parametric causal inference. J Stat Softw 2003; 42: 511–23

12 Fine J, Gray R. A proportional hazards model for the subdistribution of a
competing risk. J Am Stat Assoc 1999; 94: 496

13 R: A Language and Environment for Statistical Computing. Vienna,
Austria: R Foundation for Statistical Computing, 2014. Available at:
http://www.rstudio.com

14 Larcher A, Fossati N, Mistretta F et al. Long-term oncologic outcomes of
laparoscopic renal cryoablation as primary treatment for small renal
masses. Urol Oncol 2015; 33: 22.e1–9

15 Lorber G, Glamore M, Doshi M, Jorda M, Morillo-Burgos G, Leveillee
RJ. Long-term oncologic outcomes following radiofrequency ablation with
real-time temperature monitoring for T1a renal cell cancer. Urol Oncol
2014; 32: 1017–23

16 Abouassaly R, Lane BR, Novick AC. Active surveillance of renal masses
in elderly patients. J Urol 2008; 180: 505–8

17 Rosales JC, Haramis G, Moreno J et al. Active surveillance for renal
cortical neoplasms. J Urol 2010; 183: 1698–702

18 Lane BR, Abouassaly R, Gao T et al. Active treatment of localized renal
tumours may not impact overall survival in patients aged 75 years or
older. Cancer 2010; 116: 3119–26

19 Sun M, Becker A, Tian Z et al. Management of localized kidney cancer:
calculating cancer-specific mortality and competing risks of death for
surgery and nonsurgical management. Eur Urol 2014; 65: 235–41

20 Chang X, Zhang F, Liu T et al. Radiofrequency ablation versus partial
nephrectomy for clinical T1b renal cell carcinoma: long-term clinical and
oncologic outcomes. J Urol 2015; 193: 430–5

21 Thompson RH, Atwell T, Schmit G et al. Comparison of partial
nephrectomy and percutaneous ablation for cT1 renal masses. Eur Urol
2015; 67: 252–9

22 Ramirez D, Ma YB, Bedir S, Antonelli JA, Cadeddu JA, Gahan JC.
Laparoscopic radiofrequency ablation of small renal tumours: long-term
oncologic outcomes. J Endourol 2014; 28: 330–4

23 Johnson S, Pham KN, See W, Begun FP, Langenstroer P. Laparoscopic
cryoablation for clinical stage T1 renal masses: long-term oncologic
outcomes at the Medical College of Wisconsin. Urology 2014; 84: 613–8

24 El Dib R, Touma NJ, Kapoor A. Cryoablation vs radiofrequency ablation
for the treatment of renal cell carcinoma: a meta-analysis of case series
studies. BJU Int 2012; 110: 510–6

25 Zargar H, Atwell TD, Cadeddu JA et al. Cryoablation for small renal
masses: selection criteria, complications, and functional and oncologic
results. Eur Urol 2016; 69: 116–28

26 Larcher A, Fossati N, Tian Z et al. Prediction of complications following
partial nephrectomy: implications for ablative techniques candidates. Eur
Urol 2016; 69: 676–82

27 Gill IS, Novick AC, Soble JJ et al. Laparoscopic renal cryoablation: initial
clinical series. Urology 1998; 52: 543–51

28 Shuch B, Hanley J, Lai J et al. Overall survival advantage with
partial nephrectomy: a bias of observational data? Cancer 2013; 119:
2981–9

29 Pierorazio PM, Johnson MH, Ball MW et al. Five-year analysis of a
multi-institutional prospective clinical trial of delayed intervention and
surveillance for small renal masses: the DISSRM registry. Eur Urol 2015;
68: 408–15

30 Kircher T, Nelson J, Burdo H. The autopsy as a measure of accuracy of
the death certificate. N Engl J Med 1985; 313: 1263–9

31 Kutikov A, Egleston BL, Wong YN, Uzzo RG. Evaluating overall survival
and competing risks of death in patients with localized renal cell
carcinoma using a comprehensive nomogram. J Clin Oncol 2010; 28:
311–7

32 Tan HJ, Norton EC, Ye Z, Hafez KS, Gore JL, Miller DC. Long-term
survival following partial vs radical nephrectomy among older patients
with early-stage kidney cancer. JAMA 2012; 307: 1629–35

Correspondence: Alessandro Larcher, Cancer Prognostics and
Health Outcomes Unit, 264 Blvd. Rene-Levesque E. Room
228, Montreal, QC H2X 1P1, Canada.

e-mail: alelarcher@gmail.com

Abbreviations: LTA, local tumour ablation; OBS, observation;
CSM, cancer-specific mortality; SEER, Surveillance,
Epidemiology, and End Results; OCM, other-cause mortality;
PN, partial nephrectomy; RN, radical nephrectomy; SES,
socio-economic status; CCI, Charlson comorbidity index; HR,
hazard ratio.

Supporting Information
Additional Supporting Information may be found in the
online version of this article:

Table S1 International classification of diseases, 9th revision,
and current procedural terminology codes for treatment
definitions.

546
© 2015 The Authors
BJU International © 2015 BJU International

Larcher et al.

 1464410x, 2016, 4, D
ow

nloaded from
 https://bjui-journals.onlinelibrary.w

iley.com
/doi/10.1111/bju.13326 by L

eiden U
niversity L

ibraries, W
iley O

nline L
ibrary on [23/07/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://www.rstudio.com

