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Abstract

Introduction: The proportion of patients with stage 1 renal tumours
receiving partial nephrectomy is considered a quality of care indi-
cator. The objective of this study was to characterize surgical prac-
tice patterns at Canadian academic institutions for the treatment
of these tumours.

Methods: The Canadian Kidney Cancer Information System (CKCis)
is a multicentre collaboration of 13 academic institutions in Canada.
All patients with pathologic stage T1 renal tumours in CKCis were
identified. Descriptive statistics were performed to characterize
practice patterns over time. Associations between patient, tumour,
and treatment factors with the use of partial nephrectomy were
determined.

Results: From 1988 to April 2014, 1453 patients with pathologic
stage 1 renal tumours were entered in the CKCis database. Of
these, 977 (67%) patients had pT1a tumours; of these, 765 (78%)
received partial nephrectomy. Of the total number of patients
(1453), 476 (33%) had pT1b tumours; of these, 204 (43%) received
partial nephrectomy. The use of partial nephrectomy increased
over time from 60% to 90% for pT1a tumours and 20% to 60%
for pT1b tumours. Stage pT1b (relative risk [RR] 0.56, 95% con-
fidence interval [Cl] 0.50-0.63) and minimally invasive surgical
approach (RR 0.78, 95% ClI 0.73-0.84 for pT1a and RR 0.23,
95% Cl 0.17-0.30 for pT1b) were associated with decreased use
of partial nephrectomy. Most patient factors including age, gen-
der, body mass index, hypertension, and renal function were not
significantly associated with use of partial nephrectomy (p > 0.05).
Conclusion: Almost all pT1a and most pT1b renal tumours managed
surgically at academic centres in Canada receive partial nephrec-
tomy. The use of partial versus radical nephrectomy appears to
occur independently of patient age and comorbid status, which

may indicate that urologists are performing partial nephrectomy
whenever technically feasible based on tumour factors. Although
the ideal proportion patients receiving partial nephrectomy can-
not be determined, treatment distribution observed in this cohort
may indicate an achievable case distribution among experienced
surgeons.

Introduction

In 2014, an estimated 6000 Canadians will be diagnosed
with kidney cancer and 1750 will die of this disease.’
Frequent use of cross-sectional imaging increases the detec-
tion of small renal tumours and may have contributed to a
stage migration observed in recent years.>* It is estimated
that more than 50% of newly diagnosed renal tumours are
stage 1.

Surgical management options for stage 1 renal tumours
include radical or partial nephrectomy, each of which may
be performed via an open or minimally invasive approach.*
Partial nephrectomy is preferred for many stage 1 tumours
because it is believed to provide similar oncologic con-
trol, while preserving renal function compared to radical
nephrectomy.>8 Impaired renal function is associated with
increased risk of mortality and observational studies have
shown that partial nephrectomy is associated with longer
overall survival compared to radical nephrectomy.”'" This
association was however not confirmed in a randomized
trial.!

Currently, partial nephrectomy is recommended as the
preferred treatment for stage T1a (=4 cm) tumours and select
T1b tumours (>4 to <7 cm) by the Canadian, American, and
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European urological Associations.*'3'* However, surveys
done in Canada and the United States indicate considerable
variation in patient management.'>'® Furthermore, previous
studies have indicated that partial nephrectomy may be
underutilized.>'”'8 Studies characterizing the management
of stage 1 renal tumours in the United States indicate that
although an increasing number of patients are receiving par-
tial nephrectomy, most still receive radical nephrectomy.'”
If partial nephrectomy is also underutilized in Canada, this
may be a quality of care concern."

Despite the renal function benefits of partial nephrec-
tomy, patients and surgeons may not choose it because of
the unclear benefits outside of renal function preservation
and the higher short-term risks of perioperative complica-
tions, such as hemorrhage and urine leak.2%*" Furthermore
whereas most surgeons are able to safely perform laparo-
scopic radical nephrectomy, both open and laparoscopic
partial nephrectomy are technically challenging procedures.
In this context, underutilization of partial nephrectomy may
also be based on surgeon comfort with a particular surgical
approach rather than tumour or patient characteristics.

Characterizing practice patterns in Canada is important
as a national measure of kidney cancer care. Use of par-
tial nephrectomy for stage 1 renal tumours was identified
as a quality of care indicator by Canadian kidney cancer
experts.’ Although the ideal proportion of stage 1 renal
tumours that should receive partial nephrectomy is unknown,
we hypothesized that (1) partial nephrectomy is underuti-
lized in Canada; (2) older patients and those with medical
comorbidities are less likely to receive partial nephrectomy;
and (3) patients with renal dysfunction are more likely to
receive partial nephrectomy. We assessed the proportion
of patients with stage 1 renal tumours who receive partial
nephrectomy and determined patient, tumour, and surgical
factors associated with treatment choice.

A historical cohort of patients was identified from the
Canadian Kidney Cancer information system (CKCis). The
Ottawa Hospital Research Ethics Board approved this study
(protocol number 20130139-01H) and all centres obtained
review board approval to contribute to CKCis. CKCis is a
multicentre collaboration of 13 academic hospitals in 6
Canadian provinces. It was initiated in 2011 and includes
data entered retrospectively and prospectively for a sample
of patients with renal tumours treated as of 1988. All data
prior to 2011 were entered retrospectively. Data after 2011
may have been entered prospectively or retrospectively. To
be included in CKCis, patients may have any tumour stage,
may receive any form of treatment, and must provide con-
sent. Patient, tumour, and treatment information are based
on medical record review.

Patients who received surgery and were found to have
stage 1 renal tumours (organ-confined, size <7 cm) were
eligible for inclusion in this study. Patient characteristics
collected from CKCis included age, gender, body mass index
(BMI), preoperative renal function (estimated glomerular fil-
tration rate [eGFR]), hypertension, smoking history, diabetes,
cardiovascular disease, and family history of renal tumours.
Tumour characteristics included tumour stage, tumour size,
and number of renal tumours. Treatment characteristics
included year of surgery, type of surgery (partial vs. radical
nephrectomy), and surgical approach (open vs. minimally
invasive laparoscopic/robotic).

Patients were stratified by tumour stage (pT1a or pT1b) for
analyses. Descriptive statistics were performed to summarize
the data. For each year during the study period, the proportion
of patients who received open or minimally invasive partial or
radical nephrectomy was identified. Univariable associations
between patient, tumour, treatment factors, and use of partial
nephrectomy (primary outcome) were assessed using log-bino-
mial regression and presented as relative risks (RR) with 95%
confidence intervals (Cl). Multivariable log-binomial regression
was performed by including factors significantly associated with
partial nephrectomy in univariable analyses and variables con-
sidered to be clinically important by investigators. All analyses
were performed using the R statistical environment.

Results

Study cohort characteristics

At the time of analyses, 3511 patients had data entered in
CKCis. Of these, 1453 had pathologically confirmed stage
1 renal tumours (pT1) (Table 1). Overall, the median age
at kidney cancer diagnosis was 59 and most patients were
male (902; 62%). In total, 977 (67%) had a pT1a tumour
and 476 (33%) had a pT1b tumour. Of the patients whose
renal function was recorded (n = 1071), 173 (16%) had
renal impairment defined as an eGFR <60 mL/min/1.73m?.

Association between tumour stage and treatment

The association between tumour stage and partial nephrec-
tomy was evaluated using univariable and multivariable log-
binomial regression. After adjusting for surgical approach
and patient factors, patients with pT1b tumours were 44%
less likely to receive partial nephrectomy compared to
patients with pT1a tumours (RR 0.56, 95% CI 0.50-0.63).

Surgical treatment of pT1a fumours

Among pT1a patients, 765 (78%) received partial nephrecto-
my overall, and the use of partial nephrectomy has increased
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Table 1. Patient, tumour, and treatment characteristics of 1453 pathological T1 renal tumours receiving surgery in the CKCis
database

Characteristics Stage pT1a (n = 977) Stage pT1b (n =476)
Partial nephrectomy, Radical nephrectomy, Partial nephrectomy, Radical nephrectomy,
n (%) n (%) n (%) n (%)
Total no. patients 765 212 204 272
Patient characteristics
Age at diagnosis, years (median [range]) 58.8 (20.3-85.4) 60.7 (18.8-87.2) 61.4 (21.5-85.1) 59.6 (29.0-81.8)
Male 468 (61) 125 (59) 137 (67) 172 (63)
BMI
<20 5(2) = 3(4) 4 (5)
20-24.9 47 (19) 12 (20) 10 (12) 17 (22)
25-29.9 89 (36) 21 (36) 30 (37) 22 (29)
30-34.9 72 (29) 14 (24) 22 (27) 18 (23)
=35 36 (14) 12 (20) 16 (20) 16 (21)
Unknown 516 (68) 153 (72) 123 (60) 195 (72)

Preoperative renal function
(eGFR, mL/min/1.73m?)

>90 242 (32) 56 (26) 62 (30) 54 (20)
60-89.9 275 (36) 60 (28) 62 (30) 87 (32)
30-59.9 60 (8) 21 (10) 29 (14) 25 (9)
<30 3(0.4) 8 (4) 1(0.5) 8 (3)
ESRD 4 (0.5) 9 (4) 0(0) 5(2)
Unknown 181 (24) 58 (27) 50 (25) 93 (34)
Family history of renal tumour 52 (7) 22 (10) 5(2) 23 (8)
Diabetes 114 (15) 36 (10) 47 (23) 43 (16)
Hypertension 309 (40) 101 (48) 98 (48) 128 (47)
Cardiovascular disease 54 (7) 22 (10) 14 (7) 22 (8)
Smoking status
Currently smoking 87 (17) 24 (18) 30 (22) 34 (19)
Previous smoker 210 (41) 60 (45) 50 (37) 74 (41)
Never smoked 210 (41) 45 (34) 53 (40) 72 (40)
Unknown 9(2) 3(2) 1(1) =

Tumour characteristics
No. renal tumours

1 700 (95) 185 (92) 183 (94) 240 (94)
2 21 (3) 11 (6) 8 (4) 11 (4)
3 8(1) 1(<1) 2(1) -

4 2 (<1) 2(1) 1(1) 1(<1)
=5 3(<1) 1(<1) 1(1) 2 (1)

Pathological tumour size, cm

0-1.9 241 (33) 29 (15) - -
2-2.9 291 (40) 61 (31) = =
3-3.9 197 (27) 106 (54) - -
4-4.9 - - 119 (64) 111 (43)
5-5.9 - - 39 (21) 89 (35)
6-6.9 - - 29 (15) 55 (22)
Unknown 36 (5) 16 (8) 17 (8) 17 (6)

CKCis: Canadian Kidney Cancer information system; BMI: body mass index; eGFR: estimated glomerular filtration rate; ESRD: end-stage renal disease.

over time for these patients (Fig. Ta). A minimally invasive In univariable analysis, BMI <20 kg/m? (RR 1.26,
approach was more commonly used for radical nephrec-  95% CI 1.10-1.43) and later year of surgery were associated
tomy (156; 73%) compared to partial nephrectomy (n =362;  with increased use of partial nephrectomy for pT1a tumours,
47%). However, minimally invasive partial nephrectomy  while severely impaired renal function (eGFR <30 RR 0.34,
was the most common surgical treatment modality for pT1a ~ 95% Cl 0.13-0.88), minimally invasive approach (RR 0.78,
tumours treated in 2014 (Fig. 1b). 95% Cl1 0.73-0.84), and larger tumour size were associated
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Table 1 (cont’d). Patient, tumour, and treatment characteristics of 1453 pathological T1 renal tumours receiving surgery in

the CKCis database

Characteristics

Stage pT1a (n =977)

Stage pT1b (n = 476)

Partial nephrectomy,

Radical nephrectomy,

Partial nephrectomy,

Radical nephrectomy,

n (%)
Treatment characteristics
Year of surgery
1990-2005 27 (4)
2005-06 17 (2)
2006-07 22 (3)
2007-08 39 (5)
2008-09 60 (8)
2009-10 63 (8)
2010-11 88 (12)
2011-12 139 (18)
2012-13 176 (23)
2013-14 129 (17)
Unknown 5(1)
Surgical approach
Open 399 (52)
Laparoscopic 313 (41)
Robotic 49 (6)
Unknown 4 (1)

n (%) n (%) n (%)
21 (10) 5(2) 24 (9)
9 (4) 1(<1) 6 (2)
7 (3) 5(2) 8(3)
26 (12) 9 (4) 17 (6)
20 (9) 7 (3) 25 (9)
22 (10) 13 (6) 33(12)
23 (11) 24 (12) 26 (10)
29 (14) 42 (21) 46 (17)
35 (17) 53 (26) 54 (20)
18 (8) 44 (22) 31(11)
2(1) 1(<1) 2(1)
48 (23) 159 (78) 54 (20)
155 (73) 39 (19) 211 (78)
1(<1) 4 (2) 1(<1)
8 (4) 2(1) 6(2)

CKCis: Canadian Kidney Cancer information system; BMI: body mass index; eGFR: estimated glomerular filtration rate; ESRD: end-stage renal disease.

with decreased use of partial nephrectomy (Table 2, Table
3). In the multivariable model, use of a minimally invasive
approach (RR 0.80, 95% Cl 0.74-0.86) and receiving sur-
gery before 2010 remained associated with decreased use
of partial nephrectomy. None of the patient characteristics
were significantly associated with use of partial nephrectomy
in the multivariable model.

Surgical treatment of pT1h tumours

Overall, 204 patients with pT1b tumours (43%) were treated
with partial nephrectomy during the study period. The use
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of a minimally invasive approach was higher among radi-
cal nephrectomy patients (212; 78%) compared to partial
nephrectomy patients (43; 21%). Among patients with pT1b
tumours, there was an increase in open and minimally inva-
sive partial nephrectomy over time and in the 2013-2014
years more pT1b tumours received partial than radical
nephrectomy (Fig. 2a, Fig. 2b).

In univariable analyses, diabetes (RR 1.28, 95% CI 1.02—
1.62) and later year of surgery were associated with increased
use of partial nephrectomy for pT1b tumours; whereas family
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Fig. 1a. Percentage of patients receiving partial versus radical nephrectomy for
pT1a tumours between 1990 and 2014.

Fig. 1b. Percentage of patients receiving open versus minimally invasive (MIS)
partial or radical nephrectomy for pT1a tumours between 1990 and 2014.
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Table 2. Univariable and multivariable log-binomial regression of patient and surgical characteristics associated with partial

nephrectomy in pT1 renal tumours

pTla pT1b
Variable Univariable Multivariable Univariable Multivariable
RR (95% CI) RR (95% Cl) RR (95% CI) RR (95% Cl)

Age at diagnosis, years
<50 1.0 1.0 1.0 1.0
50-59 1.03 (0.94-1.13) 0.99 (0.89-1.10) 1.05 (0.77-1.44) 1.25 (0.93-1.67)
60-69 1.00 (0.91-1.09) 0.96 (0.85-1.08) 1.17 (0.87-1.58) 1.11 (0.78-1.57)
70-79 0.93 (0.82-1.04) 0.91 (0.77-1.07) 0.97 (0.67-1.41) 0.91 (0.56-1.49)
=80 0.79 (0.54-1.17) 0.53 (0.27-1.04) 1.41 (0.71-2.81) 1.51 (0.83-2.77)

Sex

Male 1.0 1.0 1.0 1.0
Female 0.98 (0.92-1.05) 1.06 (0.97-1.14) 0.91 (0.72-1.13) 0.92 (0.72-1.18)

Family history of renal tumour

Smoking status
Current smoker
Previous smoker
Never smoked

BMI
<20
20-24.9
25-29.9
30-34.9
=35

Preoperative renal function (eGFR)
>90
60-89.9
30-59.9
<30
ESRD

Diabetes

Hypertension

Cardiovascular disease

MIS approach?

Year of surgery
1990-2005
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12
2012-13
2013-14

0.89 (0.76-1.04)

1.0
0.99 (0.88-1.12)
1.05 (0.94-1.18)

1.26 (1.10-1.43)
1.0

1.02 (0.87-1.19)

1.05 (0.90-1.23)

0.94 (0.76-1.16)

1.0
1.01 (0.94-1.09)
0.91 (0.79-1.05)
0.34 (0.13-0.88)
0.38 (0.17-0.86)
0.97 (0.88-1.06)
0.94 (0.87-1.00)
0.90 (0.78-1.04)
0.78 (0.73-0.84)

0.64 (0.50-0.83)
0.75 (0.56-0.99)
0.86 (0.70-1.07)
0.68 (0.56-0.84)
0.85 (0.74-0.98)
0.84 (0.73-0.97)
0.90 (0.81-1.01)
0.94 (0.86-1.03)
0.95 (0.87-1.04)
1.0

1.0
1.03 (0.92-1.16)
1.09 (0.97-1.22)

1.0
0.98 (0.90-1.08)
0.97 (0.84-1.11)
0.33 (0.10-1.11)
0.40 (0.16-1.02)
0.95 (0.84-1.08)
1.00 (0.92-1.09)
1.02 (0.88-1.18)
0.80 (0.74-0.86)

0.86 (0.65-1.16)
0.75 (0.54-1.04)
0.66 (0.43-1.00)
0.88 (0.73-1.06)
0.82 (0.69-0.99)
0.77 (0.65-0.93)
0.94 (0.82-1.07)
0.97 (0.88-1.08)
0.92 (0.83-1.02)
1.0

0.40 (0.18-0.90)

1.0
0.86 (0.61-1.21)
0.91 (0.65-1.26)

1.16 (0.03-1.33)
1.0

1.56 (0.90-2.68)

1.49 (0.84-2.62)

1.35 (0.74-2.46)

1.0
0.78 (0.60-1.01)
1.01 (0.74-1.36)
0.21 (0.03-1.33)
N/A
1.28 (1.02-1.62)
1.02 (0.83-1.26)
0.90 (0.59-1.38)
0.23 (0.17-0.30)

0.29 (0.13-0.67)
0.24 (0.04-1.51)
0.66 (0.32-1.34)
0.59 (0.34-1.04)
0.37 (0.19-0.74)
0.48 (0.29-0.79)
0.82 (0.58-1.16)
0.81 (0.61-1.09)
0.84 (0.65-1.11)
1.0

1.0
0.85 (0.65-1.11)
0.82 (0.60-1.11)

1.0
0.94 (0.71-1.26)
1.18 (0.84-1.65)

N/A

N/A
0.98 (0.77-1.26)
1.10 (0.87-1.39)
1.20 (0.80-1.79)
0.22 (0.15-0.33)

0.62 (0.28-1.40)
0.56 (0.22-1.45)
N/A
0.88 (0.42-1.28)
0.81 (0.46-1.42)
0.73 (0.42-1.28)
0.61 (0.35-1.04)
0.81 (0.62-1.06)
0.88 (0.65-1.19)
1.0

Cl: confidence interval; BMI: body mass index; MIS: minimally invasive surgical; eGFR: estimated glomerular filtration rate; ESRD: end-stage renal disease. ?Minimally invasive surgical approach
includes laparoscopic or robotic procedures. N/A indicates relative risk could not be calculated.

history of renal tumours (RR 0.40, 95% CI 0.18-0.90) and
minimally invasive approach (RR 0.23, 95% Cl 0.17-0.30)
were associated with decreased use of partial nephrectomy
(Table 2). In the multivariable model, only the use of a
minimally invasive approach (laparoscopic or robotic) was

associated with partial nephrectomy (RR 0.22, 95% CI 0.15—
0.33). Other patient factors, including age, gender, BMI,
smoking status, hypertension, and cardiovascular disease,
were not statistically significantly associated with use of par-
tial nephrectomy in multivariable analysis.
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Table 3. Univariable log-binomial regression of tumour size ticipating in CKCis. Our findings were comparable to those

and use of partial nephrectomy for pT1 renal tumours

pT1 renal tumours

reported by Memorial Sloan Kettering Cancer Center, where

Variable RR (95% Cl) about 80% of T1a tumours and 60% of T1b tumours were
T - treated with partial nephrectomy.?? Similar data have been

umour size, cm . L. .
e 06 reported for high volume centres within the United States
: National Cancer Database, where 50% of stage 1 tumours
2-2.9 0.93 (0.87-0.99) . . . .
were treated with partial nephrectomy.'” It is unknown if

3-3.9 0.73 (0.66-0.80) . . . . . .

a similar proportion of Canadian patients receive partial

4-4.9 0.58 (0.51-0.66) . .
nephrectomy when treated outside of an academic centre,

5-5.9 0.35 (0.27-0.45) . L . demi tres has b
e 035/ (0.25.0161) since receiving surgery in academic centres has been asso-

Cl: confidence interval.

Discussion

Surgical removal is the primary curative treatment for
patients with renal tumours. Clinical guidelines recom-
mend partial nephrectomy for most stage T1a and some
T1b renal tumours, given the improved renal preservation
and similar oncologic outcomes associated with this pro-
cedure compared to radical nephrectomy. In this study, we
described the surgical treatment approach used for patients
with stage 1 renal tumours at 13 Canadian academic cen-
tres. We observed that most pT1a renal masses were treated
with partial nephrectomy. Also, there has been a notable
increase in the use of a minimally invasive approach for
pT1atumours. Among pT1b tumours, open partial nephrec-
tomy and minimally invasive radical nephrectomy were the
most common treatments.

Prior to this study, we hypothesized that partial nephrec-
tomy may be underutilized in Canadian patients, particularly
in older patients with comorbidities. However, this does
not seem to be true, at least for the academic centres par-

ciated with increased use of partial nephrectomy.?* Given
the differences between partial nephrectomy use in aca-
demic and non-academic centres in the United States, a
population-based assessment is warranted.'®

In our cohort, the increase in partial nephrectomy for
pT1a tumours appears to be predominantly driven by more
frequent use of minimally invasive partial nephrectomy. For
pT1b tumours, an increase in open partial nephrectomy was
observed over the study period. For both pT1a and pT1b
tumours, there has been a corresponding decrease in the use
of minimally invasive radical nephrectomy. Possible expla-
nations for the observed treatment trends are that surgeons
are becoming more experienced with laparoscopic surgery,
oncologic outcomes of partial nephrectomy are equivalent
to radical nephrectomy, or there is a greater awareness of
the negative consequences of impaired renal function with
radical nephrectomy.>**2> Interestingly, our findings are
not consistent with a population-based study from Ontario
that evaluated patients from 1995 to 2004.%° In the Ontario
cohort, the adoption of laparoscopic surgery was associated
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Open Radical Nephrectomy
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Fig. 2a. Percentage of patients receiving partial versus radical nephrectomy for
pT1b tumours between 1990 and 2014.

Fig. 2b. Percentage of patients receiving open versus minimally invasive (MIS)
partial or radical nephrectomy for pT1b tumours between 1990 and 2014.
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with an increased use of radical nephrectomy. A more con-
temporary evaluation of population treatment trends would
help determine whether this trend has reversed. It is possible
that our study slightly overestimated partial nephrectomy use
because some academic centres will occasionally refer stage
1 tumours requiring radical nephrectomy to non-academic
hospitals for management; however this would likely occur
in a minority of patients.

Our findings were consistent with previous studies that
examined non-patient factors associated with use of partial
nephrectomy. For example, lower tumour stage, open surgi-
cal approach, and more recent year of surgery have all been
associated with increased use of partial nephrectomy.???7
However, a novel finding from this study is that most patient
factors (age, gender, smoking status, BMI, renal function,
hypertension, cardiovascular disease) were not significantly
associated with use of partial nephrectomy. This finding con-
tradicts most previous studies. For example, respondents to
recent physician surveys from Canada and the United States
indicate that age and comorbid status influence their choice
of surgery."'® Also, previous population-based and large sin-
gle centre studies reported that factors, such as younger age,
male gender, and lower Charlson comorbidity score, were
associated with increased use of partial nephrectomy.?2?” We
believe these data indicate that Canadian urologists working
at academic centres are performing partial nephrectomies
when technically feasible irrespective of most patient factors.
Urologists likely base their surgical approach on tumour
factors, such as tumour size and location, that are known to
increase the risk of perioperative complications.?>° Indeed,
perhaps the most striking finding is the fact that patients
with historical indications for partial nephrectomy, such as
impaired renal function (eGFR <60 mL/min/1.73m?), were
not more likely to receive partial nephrectomy than patients
with normal renal function. Patients with tumours amenable
to partial nephrectomy appear to be receiving this procedure
regardless of renal function.

One of the major strengths of this study is that the data
comes from 13 centres across Canada, making the results
more generalizable than previously published single-centre
or single-province studies. Also, compared to physician sur-
veys, this study measures the actual management of patients,
rather than assessing physician preferences. Furthermore, we
were able to observe trends over a long period allowing a
broader review of treatment practices. Lastly, compared to
population-based studies, considerable patient and treat-
ment details are available from the CKCis database.

Several limitations of this study must also be considered
when interpreting the results. A portion of the cohort was
collected retrospectively. Our cohort only included patients
managed at academic hospitals by physicians who enrolled
patients in CKCis. Thus, patient selection may be biased
and the results may not represent management of stage 1

Surgical management of stage T'l renal tumours

renal tumours in the Canadian population as a whole. Also,
because pathologic stage was used instead of clinical stage,
a proportion of clinical T1 tumours may have been classified
as pT3 and excluded from our cohort. If these tumours were
managed differently from tumours that were not upstaged,
this may have slightly skewed the observed trends. Finally,
although considerable detail was available in CKCis for
analysis, some tumour factors, such as location, depth into
the kidney (endophytic extent), and association with the
collecting system, were not available.

Conclusion

Almost all pTT1a and most pT1b renal tumours managed
surgically at academic centres in Canada receive partial
nephrectomy. The use of partial versus radical nephrectomy
appears to occur independently of patient age and comorbid
status, which may indicate that urologists are performing
partial nephrectomy whenever technically feasible based
on tumour factors, such as size and location in the kidney.
Although the ideal proportion of patients receiving partial
nephrectomy cannot be determined, since treatment choice
depends on multiple factors including patient preference and
surgeon comfort with each approach, treatment distribution
observed in this cohort may serve as a reference indicating
achievable case distribution among experienced surgeons.

Acknowledgements: Dr. Lovallée received national trainee award funding from the Kidney Cancer
Research Network of Canada (KCRNC). Collaboration with the KCRNC and the Canadian Kidney
Cancer information system (CKCis) database made this research possible.

Competing inferests: Dr. Lovallée, Dr. Lacombe, and Dr. Liu declare no competing financial or
personal interests. Dr. Tanguay is a member of the advisory board for Pfizer. He has also received
grants from Pfizer, Novartis and GlaxoSmithKline. Dr. Rendon is a member of the Advisory Board and
the Speakers bureau for Amgen, Astellas, Ferring and Janssen. Dr. Wood is a member of the advisory
boards for Pfizer and Astellas. She is also currently participating in clinical trials with GlaxoSmithKline,
Bristol-Myers Squibb, Astellas, Novartis, Elixir, Pfizer and Merck Frosst. Dr. Kapoor is a member of
the Speakers bureau for Pfizer Oncology and Novartis Oncology. Dr. Kassouf is an Advisory Board
member and a speaker for Amgen and Astellas. He has also received grants and honoraria from
these companies. He is currently participating in unpaid dlinical trials within the past 2 years. Dr.
Rendon has received honoraria from Amgen, Astellas, Ferring and Janssen for participation in Advisory
Boards and their Speaker’s bureau. Dr. Moore is a member of the advisory boards for Astella, Jansen,
and Quest PharmaTech. He has also received a grant from and is participating in a clinical frial with
Quest PharmaTech. Dr. Kawakami has received grants from Pentopharm and Baxter. Dr. Pautler
has received grants from Paladin and Sanofi. He is also participating in a dlinical frial with Astellas.
Dr. Drachenberg has attended Advisory Boards for Astellas and Janssen and has been a speaker
for Amgen and Actavis (formerly Watson). He has also been an investigator in clinical frials run by
Cancer Care Manitoba (CCMB). Dr. Black is a member of the advisory boards for Amgen, Janssen,
Ferring, Astellas, and AbbVie. He has also received a grant from GenoneDx and is currently participat-
ing in a clinical trial with Ferring, Astellas, GlaxoSmithKline, and Janssen. Dr. Lattouf is a member
of the advisory boards for Novartis, Astellas, Janssen, Abvie, and Astra Zeneca. Dr. Cagiannos is
member of advisory boards for Ferring and Janssen; he has also received grants from Ferring and
AbbVie. Dr. Morash is a member of advisory boards for AbbVie, Janssen, Amgen, and Sanofi; he
has also received grants from AstraZeneca and Paladin. Dr. Breau has received a grant from Pfizer.

CUAJ ® March-April 2015 o Volume 9, Issues 3-4 105



Lavallée et al.

This paper has been peer-reviewed.

References

106

Canadian Cancer Society. Kidney cancer stafistics. http: / /www.cancer.ca/en/cancer-information/
cancer-ype,/kidney /statistics/?region=on. Accessed March 17, 2015.
Jayson M, Sanders H. Increased incidence of serendipitously discovered renal cell carcinoma. Urology
1998;51:203-5. http://dx.doi.org/10.1016,/50090-4295(97)00506-2
Hollingsworth JM, Miller DC, Daignault S, et al. Rising incidence of small renal masses: A need to reas-
sess treatment effect. J Nat! Cancer Inst 2006;98:1331-4. http://dx.doi.org/10.1093 /inci/dji362
Campbell SC, Novick AC, Belldegrun A, et al. Guideline for management of the clinical T1 renal mass.
J Urol 2009;182:1271-9. http:/ /dx.doi.org/10.1016/j.jur0.2009.07.004
Crépel M, Jeldres C, Sun M, et al. A population-based comparison of cancer-control rates between
radical and partial nephrectomy for T1A renal cell carcinoma. Urology 2010;76:883-8. http://dx.doi.
0rg/10.1016/j.urology.2009.08.028
Huang WC, Levey AS, Serio AM, et al. Chronic kidney disease after nephrectomy in patients with
renal corfical tumours: a retrospective cohort study. Lancet Oncol 2006;7:735-40. http: //dx.doi.
org/10.1016,/51470-2045(06)70803-8
Scosyrev E, Messing EM, Sylvester R, et al. Renal function after nephron-sparing surgery versus radical
nephrectomy: results from EORTC randomized trial 30904. Fur Urol 2014;65:372-7. http:/ /dx.doi.
0rg/10.1016/j.eurur0.2013.06.044
Klarenbach S, Moore RB, Chapman DW, et al. Adverse renal outcomes in subjects undergoing nephrectomy
for renal tumors: A population-based analysis. Fur Urol 2011;59:333-9. http: / /dx.doi.org/10.1016/j.
eururo.2010.11.013
Thompson RH, Boarjian SA, Lohse CM, et al. Radical nephrectomy for pTTa renal masses may be associ-
ated with decreased overall survival compared with partial nephrectomy. J Urol 2008;179:468-71;
discussion 472-3. http://dx.doi.org/10.1016/j.jur0.2007.09.077
Tan H-J, Norton EC, Ye 7, et al. Long-term survival following partial vs radical nephrectomy among
older patients with early-stage kidney cancer. JAMA 2012;307:1629-35. http://dx.doi.org/10.1001/
jama.2012.475

. Huang WC, Elkin EB, Levey AS, et al. Parfial nephrectomy versus radical nephrectomy in patients with small

renal tumors-is there a difference in mortality and cardiovascular outcomes? J Urol 2009;181:5561;
discussion 61-2. http://dx.doi.org/10.1016/j.jur0.2008.09.017

Van Poppel H, Da Pozzo L, Albrecht W, et al. A prospective, randomised EORTC intergroup phase 3 study
comparing the oncologic outcome of elective nephron-sparing surgery and radical nephrectomy for low-stage
renal cell carcinoma. Fur Urol 2011;59:543-52. http://dx.doi.org/10.1016/j.eurur0.2010.12.013
Rendon RA, Kapoor A, Breau R, et al. Surgical management of renal cell carcinoma: Canadian Kidney
Cancer Forum Consensus. Can Urol Assoc J 2014;8:E398-412. http://dx.doi.org/10.5489 /cuaj. 1894
Ljungberg B, Cowan NC, Hanbury DC, et al. EAU guidelines on renal cell carcinoma: The 2010 update.
Fur Urol 2010;58:398-406. http://dx.doi.org/10.1016 /j.eurur0.2010.06.032

Breau RH, Crispen PL, Jenkins SM, et al. Treatment of patients with small renal masses: A survey
of the American Urological Association. J Urol 2011;185:407-13. http://dx.doi.org/10.1016/j.
jr0.2010.09.092

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Millman AL, Pace KT, Ordon M, et al. Surgeon-specific factors affecting treatment decisions among Canadian
urologists in the management of pT1a renal fumours. Can Urol Assoc J 2014;8:183-9. http:/ /dx.doi.
org/10.5489 /cuaj.1884

Cooperberg MR, Mallin K, Kane CJ, et al. Treatment trends for stage | renal cell carcinoma. J Urol
2011;186:394-9. http://dx.doi.org/10.1016/j.jur0.2011.03.130

Miller DC, Hollingsworth JM, Hafez KS, et al. Partial nephrectomy for small renal masses: an emerg-
ing quality of care concem? J Urol 2006;175:853-7; discussion 858. http://dx.doi.org/10.1016/
50022-5347(05)00422-2

Wood L, Bjarnason GA, Black PC, et al. Using the Delphi technique to improve clinical outcomes through
the development of quality indicators in renl cell carcinoma. J Oncol Pract 2013;9:6262-7. htp://
dx.doi.org/10.1200,/J0P.2012.000870

Van Poppel H, Da Pozzo L, Albrecht W, et al. A prospective randomized EORTC intergroup phase 3 study
comparing the complications of elective nephron-sparing surgery and radical nephrectomy for low-stage
renal cell carcinoma. Eur Urol 2007;51:1606-15. http://dx.doi.org/10.1016/j.eurur0.2006.11.013
Becker A, Ravi P, Roghmann F, et al. Laparoscopic radical nephrectomy vs laparoscopic or open partial
nephrectomy for T1 renal cell carcinoma: Comparison of complication rates in elderly patients during the ini-
tial phase of adoption. Urology 2014;83:1285-91. http: / /dx.doi.org/10.1016 /j.urology.2014.01.050
Thompson RH, Kaag M, Vickers A, et al. Contemporary use of partial nephrectomy at a fertiary care
center in the United States. J Uro/ 2009;181:993-7. http://dx.doi.org/10.1016/j.jur0.2008.11.017
Yap SA, Alibhai SMH, Margel D, et al. A population-based study of surgeon characteristics associated with
the uptake of contemporary techniques in renal surgery. Can Urol Assoc J 2013;7:E576-81. http://
dx.doi.org/10.5489 /cugj.182

Yap SA, Finelli A, Urbach DR, et al. Partial nephrectomy for the treatment of renal cell carcinoma and
the risk of end stage renal disease. BJU Int 2014 July 28. http://dx.doi.org/10.1111/bju.12883
Go AS, Chertow GM, Fan D, et al. Chronic kidney disease and the risks of death, cardiovascular events,
and hospifalization. N Engl J Med 2004;351:1296-305. http: / /dx.doi.org/10.1056/NEJMoa041031
Abouassaly R, Alibhai SMH, Tomlinson G, et al. Unintended consequences of laparoscopic surgery on
partial nephrectomy for kidney cancer. J Urol 2010;183:467-72. http://dx.doi.org/10.1016/j.
j0r0.2009.10.002

Hollenbeck BK, Taub DA, Miller DC, et al. National ufilization trends of partial nephrectomy for renal
cell carcinoma: A case of underutilization? Urology 2006;67:254-9. http://dx.doi.org/10.1016/i.
urology.2005.08.050

Nisen H, Ruutu M, Gliicker E, et al. Renal tumour invasion index as a novel anatomical dlassification
predicting urological complications after partial nephrectomy. Scand J Urol 2014;48:41-51.

Okhunov Z, Rais-Bahrami S, George AK, et al. The comparison of three renal tumor scoring systems:
CIndex, P.AD.UA., and R.EN.A.L nephrometry scores. J Endourol 2011;25:1921-4. http://dx.doi.
org/10.1089 /end.2011.0301

Lavallée LT, Desantis D, Kamal F, et al. The association between renal tumour scoring systems and ischemia
time during open partial nephrectomy. Can Urol Assoc J 2012;1-8. http://dx.doi.org/10.5489/
cugj.11202. 2012 May 15 [Epub ahead of print].

Correspondence: Dr. Rodney H. Breau, Associate Scientist, Ottawa Hospital Research Insfitute,
Division of Urology, Department of Surgery, University of Ottawa, 501 Smyth Rd, Box 222 Ottawa,
ON KTH 8L6; rhreau@toh.on.ca

CUAJ ® March-April 2015 o Volume 9, Issues 3-4





