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ARTICLE

A population-based study on the effect of a routine second-look resection on
survival in primary stage T1 bladder cancer

Johannes Bobjera,b, Oskar Hagbergb, Firas Aljaberyc, Truls Gårdmarkd, Staffan Jahnsonc, Tomas Jerlstr€ome,
Amir Sheriff, Viveka Str€ockg, Christel H€aggstr€omh, Lars Holmbergh,i and Fredrik Liedberga,b

aDepartment of Urology, Skåne University Hospital, Malm€o, Sweden; bInstitution of Translational Medicine, Lund University, Malm€o, Sweden;
cDepartment of Clinical and Experimental Medicine, Division of Urology, Link€oping University, Link€oping, Sweden; dDepartment of Clinical
Sciences, Danderyd Hospital, Karolinska Institute, Stockholm, Sweden; eDepartment of Urology, School of Medical Sciences, Faculty of
Medicine and Health, €Orebro University, €Orebro, Sweden; fDepartment of Surgical and Perioperative Sciences, Urology and Andrology,
Umeå University, Umeå, Sweden; gDepartment of Urology, Sahlgrenska University Hospital and Institute of Clinical Sciences, Sahlgrenska
Academy, University of Gothenburg, Sweden; hDepartment of Surgical Sciences, Uppsala University, Uppsala, Sweden; iSchool of Cancer and
Pharmaceutical Sciences, King’s College London, London, UK

ABSTRACT
Objective: To assess the value of second-look resection (SLR) in stage T1 bladder cancer (BCa) with
respect to progression-free survival (PFS), and also the secondary outcomes recurrence-free survival
(RFS), bladder-cancer-specific survival (CSS), and cystectomy-free survival (CFS).
Patients and methods: The study included 2456 patients diagnosed with stage T1 BCa 2004–2009
with 5-yr follow-up registration in the nationwide Bladder Cancer Data Base Sweden (BladderBaSe).
PFS, RFS, CSS, and CFS were evaluated in stage T1 BCa patients with or without routine SLR, using uni-
variate and multivariable Cox regression with adjustment for multiple confounders (age, gender,
tumour grade, intravesical treatment, hospital volume, comorbidity, and educational level).
Results: SLR was performed in 642 (26%) individuals, and more frequently on patients who were aged
< 75 yr, had grade 3 tumours, and had less comorbidity. There was no association between SLR and
PFS (hazard ratio [HR] 1.1, confidence interval [CI] 0.85–1.3), RFS (HR 1.0, CI 0.90–1.2), CFS (HR 1.2, CI
0.95–1.5) or CSS (HR 1.1, CI 0.89–1.4).
Conclusions: We found similar survival outcomes in patients with and patients without SLR, but our
study is likely affected by selection mechanisms. A randomised study defining the role of SLR in stage
T1 BCa would be highly relevant to guide current praxis.
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1. Introduction

The diagnosis and treatment of stage T1 bladder cancer
(BCa) relies on a complete initial transurethral resection of
the bladder tumour (TURB). Even after a complete primary
resection, current guidelines unanimously recommend that a
second-look resection (SLR) be carried out within 2–6 wk of
the primary procedure, although there is only one random-
ized trial supporting such practice (level of evidence 1B or 2)
[1]. The rationale for performing SLR is to ensure a complete
resection of the tumour. That strategy is supported by find-
ings of residual tumour in up to 71% of patients at SLR [1],
and it enables biopsies to be obtained from the prostatic
urethra if indicated, as well as from abnormal-looking urothe-
lium to rule out concomitant carcinoma in situ (if not per-
formed during the primary resection) [2]. To date, only one
randomised study has evaluated SLR in stage T1 BCa, and
the results showed improvement in both progression-free
survival (PFS) and recurrence-free survival (RFS) [3], although

the adjuvant therapy used in that investigation was mitomy-
cin and not bacillus Calmette-Gu�erin (BCG), which is the cur-
rent standard. On the other hand, the effect-size for the SLR-
intervention in that study on both RFS and PFS is larger than
the expected differences for those outcome measures
between adjuvant instillations with mitomycin and BCG [4].
The remaining evidence for SLR emanates from retrospective
data hampered by studying heterogeneous cohorts, being
influenced by selection bias, and also showing conflicting
results [5–10]. However, some of the series included in that
evaluation did not use adjuvant BCG instillations, or even no
adjuvant instillations at all, and the largest study assessed
did not report progression-free survival, the most important
outcome measure in stage T1 BCa. We performed the pre-
sent ’real life’ study to evaluate the potential benefit of rou-
tine SLR in a population-based setting with a 5-yr follow-up,
investigating PFS. In addition, we analysed RFS, cancer-spe-
cific survival (CSS), and cystectomy-free survival (CFS).
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2. Patients and methods

2.1. Study population

A population-based cohort of 2820 patients diagnosed with
stage T1 primary BCa during the period 2004–2009 was iden-
tified in Bladder Cancer Data Base Sweden (BladderBaSe)
(those years were chosen being the last five years with avail-
able data from a 5-year follow-up form on recurrence and
progression, see below), which covers all patients included in
the Swedish National Registry of Urinary Bladder Cancer
(SNRUBC) with linked data from national registers and demo-
graphic data [11]. We excluded patients treated with primary
radical cystectomy or primary external radiotherapy, patients
with primary lymph node positive or metastatic disease, and
patients without a primary TURB filed in the National Patient
Register (–28 d to þ90 d from registered date of diagnosis)
(i.e. for example in a patient with severe comorbidity when
only a biopsy under local anesthesia was obtained) (Figure
1). Thus, 2456 patients remained for analyses. To minimise
the possibility of SLR having been performed for a clinical
recurrence, we defined SLR as a second TURB conducted
28–56 days after the initial procedure reported in the
National Patient Register (in- and/or out-patient registries
ICD-10 code KCD02) (Figure 1).

2.2. Measures

Tumour grade was categorised according to WHO 1999, but no
systematic pathological re-evaluation of grade or stage were
undertaken in the study cohort. Progression (defined as (but not
indicated separately) muscle-invasive local recurrence or nodal
and/or distant metastasis) and recurrence were ascertained from
the SNRUBC 5-year follow-up form distributed 5yr after diagno-
sis. To identify radical cystectomies, we retrieved data from the
National Patient Register (ICD-10 code KCC). Date and cause of
death were obtained from the Cause of Death Register.

Charlson Comorbidity Index (CCI) was calculated based on a
list of diseases, with a specific weight assigned to each disease
category according to data from the National Patient Register.
The separate weights were collated to give an overall score,
categorising morbidity as follows: 0¼ none, 1¼mild,
2¼ intermediate, and �3¼ severe. Educational level was
retrieved from Statistics Sweden and categorised as low (�9y of
education), intermediate (10–12y), and high (�13y), correspond-
ing to mandatory school, high school, and college or university
[11]. Information about smoking history and status was
not available.

Hospital volume was calculated as number of registered
primary T1 BCa operations (ICD-10 code KCD02) the year of

Patients with primary stage T1 bladder cancer 2004–2009 in the SNRUBC 
(n = 2820) 

SLR  
(n = 642) 

No SLR 
(n = 1814) 

Excluded (n = 364) 
• Stage cN1–3 (n = 31) 
• Stage cM1 (n = 30) 
• Primary radical cystectomy < 90 d (n = 98) 
• Primary curative radiotherapy < 90 d (n = 8) 
• No primary TURB in National Patient Register (n = 197) 

Available for SLR 
(n = 2456) 

Follow-up (> 90 d) available for  
• Progression (n = 552) 
• Recurrence (n = 518) 
• Specific cause of death 

(n = 641) 
• Secondary radical cystectomy 

(n = 639) 

Follow-up (> 90 d) available for  
• Progression (n = 1553) 
• Recurrence (n = 1485) 
• Specific cause of death 

(n = 1764) 
• Secondary radical cystectomy 

(n = 1759) 

Figure 1. Flow chart describing the selection, exclusion, and follow-up of patients in the study. SNRUBC: Swedish National Registry of Urinary Bladder Cancer;
TURB: transurethral resection of bladder; SLR: second-look resection.
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diagnosis for the patient treated at the hospital in question.
Thereafter, from 73 reporting hospitals, the median number
of operations for all units and years was calculated and used
as cut-off for a dichotomised variable of hospital volume
(four or more annual operations). Age was stratified above or
below the mean age in the study population (�75
and <75 yr).

Information on adjuvant intravesical treatment in the
SNRUBC is limited to type of treatment (BCG or chemother-
apy), thus no data is available beyond an induction course
such as number of instillations administered.

2.3. Statistical analyses

Univariable and multivariable logistic regression models were
applied to analyse the association between potential factors
affecting the use of SLR. The primary analysis was a log-rank
test comparing progression-free (PFS) survival in patients
who did and those who did not undergo SLR. In addition,
we evaluated recurrence-free (RFS), cancer-specific (CSS) and
cystectomy-free survival (CFS) (cystectomy beyond 90days of
bladder cancer diagnosis during the follow-up period). The
Kaplan–Meier method was used to visualise survival, and Cox
univariable and multivariable regression models were applied
to adjust for confounders. All survival analyses were calcu-
lated from date of primary TURB. For CSS and CFS, 31
December 2014 was regarded as the end of follow-up, and
patients were censored at date of death, emigration, or end
of follow-up, whichever occurred first. However, when calcu-
lating RFS and PFS, follow-up date according to the 5-yr fol-
low-up form was the end of follow-up.

In a sensitivity analysis, to account for the heterogeneous
study population and to mimic a clinically relevant ‘trial
population’ for a randomised study, we also performed the
above-mentioned survival analyses in the subgroup of
patients with tumour grade 2 or 3, all of whom had been
given adjuvant intravesical BCG instillations. Similarly, due to
the finding of a low proportion of patients subjected to SLR
in the Western Health Care Region, possibly implicating dif-
ferent criteria for selecting patients for SLR, we performed
separate sensitivity analyses excluding this region.

After finding statistically significant association of patients’
age and tumour grade and use of SLR, suggesting that clini-
cians were more likely to perform SLR based on these
aspects, we also performed separate survival analyses on the
subgroup of patients aged < 75 yr and the subgroup with
primary tumour grade 3. Also, due to the low proportion of
SLR and a significant proportion of second TURB performed
in the time interval 57–90 days after the first procedure, sup-
plemental survival analyses were performed using a higher
upper limit (within 90 d after the initial TURB-procedure)
when defining a SLR. Furthermore, to investigate the poten-
tial effect of time to SLR, we evaluated the primary outcome
measure (PFS) in subgroups based on time to SLR: 28–42,
43–56, 57–70, or 71–90 d. All statistical analyses were per-
formed with the R statistical package [12].

2.4. Ethical review

The study was approved by the Ethics Committee at Uppsala
University, Uppsala, Sweden (EPN 2015/277).

3. Results

Background characteristics for all study participants are pre-
sented in Table 1. Considering all 2456 patients included in
the study, mean age at the primary TURB was 75 (standard
deviation [SD] 11) yr, and 23% were women. Median (IQR)
time to SLR was 45 (40-50) days with the following distribu-
tion: 28-42 d (42%), 43-56 d (58%). Mean follow-up time was
4.4 (SD 2.2) yr for PFS, 3.3 (SD 2.5) yr for RFS, 5.3 (SD 3.1) yr
for CFS, and 5.5 (SD 3.0) yr for CSS.

It was more likely for SLR to be performed on patients
aged < 75 yr at diagnosis, those with grade 3 tumours, and
those who received subsequent adjuvant intravesical treat-
ment. In contrast, it was less likely for SLR to be done on
patients with comorbid conditions and those treated in the
Western Health Care Region in Sweden (Table 2).

Visualisation of survival estimates (PFS, RFS, CFS and CCS)
for the total study population is presented in Figure 2.

In general, PFS was similar in patients subjected to SLR
(hazard ratio [HR] 1.1, confidence interval [CI] 0.85–1.3)
(Table 3) and the no-SLR group. For RFS, the HRs were close
to unity (Table 3). Similarly, CSS and CFS estimates were simi-
lar for SLR vs. no-SLR (Table 4).

Among the individuals in the ‘trial population’ who were
deemed to be eligible to participate in a randomised trial
(i.e. had grade 2 and 3 tumours treated with adjuvant BCG
instillations), we noted similar survival outcomes (PFS, RFS,
CSS, or CFS) for the SLR and the no-SLR group. Likewise, no
change in any of the survival outcomes were apparent when
the Western Health Care Region was excluded (Tables 3
and 4).

Supplementary survival analyses using a wider definition
of SLR (with upper limit of 90 days after initial TURB to define
SLR) identified 1102 patients with SLR corresponding to 45%
of the study population, with the following distribution
28–42 d (24%), 43–56 d (36%), 58–72 d (24%) and 73–90 d
(16%). This resulted in similar estimates for all survival out-
comes, apart from an increased risk of cystectomy during fol-
low-up for those subjected to a SLR (HR 1.3, CI 1.0–1.5)
(Supplemental Table 1 and Supplemental Table 2). Moreover,
no association between PFS and time to SLR were detected
when time to SLR was stratified in four groups according to
number of days from the primary resection (28–42, 43–56,
57–70, or 71–90 d) (data not shown).

4. Discussion

This large population-based study conducted in Sweden
showed that only 26% of stage T1 patients received a SLR
within 8weeks and similar survival outcomes in patients who
were or were not treated with SLR. We identified associations
between performing SLR and patient age, tumour grade 3,
intravesical treatment, and comorbidity.
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The main limitation of this study in addition to the retro-
spective observational study design, is the lack of more
detailed information on tumour characteristics, such as
residual tumour at SLR (i.e. a measure of the completeness
of the primary TURB) [13], depth of lamina propria invasion
[14], and presence of lymphovascular invasion [15] or variant
histologies. All these factors are known to independently
affect risk of progression and their presence or absence
might have influenced the choice to perform SLR. Likewise,
another limitation is a lack of information about some clinical
factors associated with PFS that also could imply selection
for SLR, such as tumour size, number of tumours, and pres-
ence of carcinoma in situ. Furthermore, there was no infor-
mation regarding whether muscle was or was not present in
the primary specimen [5], a factor that has also been
reported to affect PFS. These drawbacks may have driven the
results towards unity and led to underestimation of the
benefit of SLR. Moreover, there was no information about
number of BCG courses administered. Another weakness of
this study is that muscle-invasive disease was detected at
SLR in an unknown number of patients, and hence those
patients were registered as having clinically muscle-invasive
disease and not stage T1 disease. This would have disfav-
oured the non-SLR group in that the corresponding patients
were not removed and thus possibly partly compensated for

the selection of patients with more aggressive disease to
SLR. On the other hand, a strength of our investigation is the
large nationwide study population with high coverage in the
SNRUBC [11] and different practice patterns with proportions
of SLR performed between health care regions ranging from
20% to 53% (Table 1). Also, linked data from high-quality
registries enabled adjustment for other confounders such as
comorbidity and educational level.

Today, SLR is recommended for stage T1 disease in all
guidelines, and this advice is based on the following: existing
observational data suggesting frequent residual tumour at
SLR (65% and 71%, respectively) [1,16]; a randomised study
using suboptimal adjuvant treatment (mitomycin instead of
BCG) and excluding patients with carcinoma in situ that
showed worse PFS (HR 3.5) without SLR [17]; and a large
recent systematic review concluding that SLR ‘may improve
outcomes for cancers initially staged as T1’ [1]. However,
both the cited systematic review [1] and another recent sys-
tematic review and meta-analysis [18] proposed that a pro-
spective randomised study be performed to determine the
value of SLR and assess PFS in putative subgroups of stage
T1 disease. Such a proposal is also supported by our finding
of similar survival outcomes with or without SLR in the strati-
fied analyses of patients aged < 75 yr and those with grade
3 tumours, i.e. the patients that clinicians were actually more

Table 1. Descriptive data.

All
(n¼ 2456) SLR (n¼ 642) No SLR (n¼ 1814)

n (%) n (%) n (%)

Age at primary TURB
<75 yr 1188 (48) 409 (64) 779 (43)
�75 yr 1268 (52) 233 (36) 1035 (57)

Sex
Female 563 (23) 140 (22) 423 (23)
Male 1893 (77) 502 (78) 1391 (77)

Tumour grade at primary TURB
Grade 1 117 (4.8) 13 (2.0) 104 (5.8)
Grade 2 1004 (41) 236 (37) 768 (43)
Grade 3 1303 (54) 387 (61) 916 (51)
Missing 32 6 26

Health care region
Stockholm/Gotland 437 (18) 112 (26)a 325 (74)a

Uppsala/€Orebro 691 (28) 220 (32)a 471 (68)a

South-Eastern 258 (11) 83 (32)a 175 (68)a

Southern 489 (20) 114 (23)a 375 (77)a

Western 396 (16) 47 (12)a 349 (88)a

Northern 185 (7.5) 66 (36)a 119 (64)a

Intravesical treatment
No 1027 (42) 174 (27) 853 (47)
Yes 1429 (58) 468 (73) 961 (53)

Hospital volume (T1 BCa operations/yr)
<4 396 (16) 77 (19)a 319 (81)a

�4 2060 (84) 565 (27)a 1495 (73)a

Comorbidity (CCI)
No (0) 1452 (59) 437 (68) 1015 (56)
Mild (1) 451 (18) 102 (16) 349 (19)
Intermediate (2) 309 (13) 55 (8.6) 254 (14)
Severe (�3) 244 (9.9) 48 (7.5) 196 (11)

Educational level
Low 1105 (46) 251 (40) 854 (48)
Intermediate 902 (38) 275 (44) 627 (35)
High 394 (16) 105 (17) 289 (16)
Missing 55 11 44

Charlson Comorbidity Index (CCI) is calculated for a 10-yr period prior to diagnosis. Educational level is categorised as low (�9 yr edu-
cation), intermediate (10–12 yr), and high (�13 yr), corresponding to mandatory school, high school, and college or university.
aPercentage of SLR/no SLR by row in relation to the specific study population.
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prone to select for SLR. Furthermore, in our study, a sensitiv-
ity analysis in the subgroup of patients suitable for being
included in such a trial (i.e. those with grade 2 and 3
tumours also receiving adjuvant BCG instillations) showed no
effect of SLR on survival in this ‘trial population’.
Nevertheless, our analyses might have underestimated the
effect of SLR and similar outcomes in the assessed groups
indicate that the patient group subjected to a SLR is associ-
ated with worse prognosis and that the SLR per se could be
pushing these estimates towards unity.

Delayed time to SLR has been proposed to decrease RFS
and PFS, if the SLR is performed 6 or 8 wk, respectively, after
the primary resection [7,19]. However, as opposed to previ-
ous reports, the present study showed no association with
time to SLR. In our experience, the health care situation in
Sweden often leads to delayed surgery, from the years 2015
to 2017 median (IQR) time to SLR was 42 (33-60) days des-
pite standardized care pathways with defined shorter lead
times [20]. In supplemental analyses, we used a wider time
frame for SLR (i.e. 28–90 d) when exploring the effect of
time to SLR on survival, because plotting of the timing of
secondary resections revealed that a significant proportion
had been performed during the period 6–12 wk after the pri-
mary procedure. With this definition, SLR proportion
increased to 45%, yet the main results and conclusions
remained apart from an increased risk of cystectomy during
follow-up for those subjected to a SLR (HR 1.3, CI 1.0–1.5).
This suggests confounding by selection of patients with
more severe stage T1 disease for SLR.

Thus, unmet needs today include being able to spare
some patients (those without remaining tumour) an unneces-
sary SLR and being able to avoid a second fragmentation of
an invasive cancer tumour at SLR in some subjects by a pri-
ori defining indications for primary cystectomy based on
prognostic information at the first resection. Magnetic reson-
ance imaging is a modality that has been suggested to pre-
dict PFS in stage T1 bladder cancer that could be a future
option to select patients to primary cystectomy [21]. Indeed,
primary cystectomy can also be proposed without perform-
ing a SLR based on the presence of variant histologies, but
also on the finding of deep lamina propria invasion and lym-
phovascular invasion, which represent the two factors
observed to have the relatively most pronounced effect on
risk of progression in the hitherto largest meta-analysis of
high-grade T1 disease [22]. It has been suggested that, when
designing a prospective randomised study, absence of
detrusor muscle in the first TURB specimen could be a tenta-
tive indication to perform SLR, a conclusion based on sur-
vival advantages found in patients subjected to SLR only if
no muscle was present in the primary specimen [5].
However, limiting inclusion to patients with absence of
detrusor in the TURB specimen in such an investigation
would probably not suffice as an enrolment criterion,
because in only 6% of patients does a high-quality primary
resection result in T1 tumours lacking detrusor in the speci-
men [23]. Instead, to further define the population that
might not require SLR in stage T1 disease, we propose a pro-
spective randomised study with non-inferiority design that

Table 2. Binary logistic regression of factors associated with SLR in patients with primary stage T1 bladder cancer (BCa) (likelihood of SLR in
categories of covariates).

Univariate OR 95% CI p value Multivariate OR 95% CI p value

Age at primary TURB
<75 yr 1.0 1.0
�75 yr 0.43 0.36–0.52 <0.001 0.48 0.39–0.59 <0.001

Sex
Female 1.0 1.0
Male 1.1 0.88–1.4 0.43 1.04 0.82–1.3 0.75

Tumour grade
G1 1.0 1.0
G2 2.5 1.4–4.5 0.003 2.3 1.2–4.2 0.009
G3 3.4 1.9–6.1 <0.001 3.1 1.7–5.7 <0.001

Health care region
Stockholm/Gotland 1.0 1.0
Uppsala/€Orebro 1.4 1.0–1.8 0.03 1.6 1.2–2.1 0.002
South-Eastern 1.4 1.0–1.9 0.06 1.4 1.0–2.0 0.07
Southern 0.88 0.65–1.2 0.41 1.0 0.76–1.4 0.79
Western 0.39 0.27–0.57 <0.001 0.47 0.32–0.70 <0.001
Northern 1.6 1.1–2.3 0.01 1.8 1.2–2.7 0.004

Intravesical treatment
No 1.0 1.0
Yes 2.4 2.0–3.0 <0.001 2.0 1.6–2.5 <0.001

Hospital volume
<4 T1 BCa operations/year 1.0 1.0
�4 T1 BCa operations/year 1.6 1.2–2.0 <0.001 1.3 1.0–1.7 0.09

Comorbidity (CCI)
No (0) 1.0 1.0
Mild (1) 0.68 0.53–0.87 0.002 0.70 0.54–0.92 0.01
Intermediate (2) 0.50 0.37–0.69 <0.001 0.56 0.40–0.79 <0.001
Severe (�3) 0.57 0.41–0.80 <0.001 0.77 0.54–1.1 0.14

Educational level
Low 1.0 1.0
Intermediate 1.5 1.2–1.8 <0.001 1.2 0.98–1.5 0.07
High 1.2 1.0–1.6 0.12 1.0 0.71–1.3 0.73

Charlson Comorbidity Index (CCI) is calculated for a 10-yr period prior to diagnosis. Educational level is categorised as low (�9 yr education),
intermediate (10–12 yr) and high (�13 yr), corresponding to mandatory school, high school, and college or university.
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Figure 2. Kaplan–Meier plots for progression-free survival (PFS), recurrence-free survival (RFS), bladder-cancer-specific survival (CSS), and cystectomy-free sur-
vival (CFS).

Table 3. Hazard ratios (HRs) with 95% confidence intervals (CIs) for progression-free survival (PFS) and recurrence-free survival (RFS) assessed with cox regres-
sion in stage T1 bladder cancer treated with or without second look resection (SLR), including stratified analyses in the subgroups of patients aged <75 yr and
with grade 3 tumours, excluding patients treated in the Western Health Care Region and in a tentative trial population (grade 2þ 3 tumours treated with BCG).

Numbers
(SLR/no SLR) HR (univariate) 95% CI p value HR (multivariate) 95% CI p value

PFS
All
SLR vs no SLR 552/1553 0.84 0.68–1.0 0.11 1.1 0.85–1.3 0.58

Age at primary TURB
<75 yr, SLR vs no SLR 347/666 1.1 0.80–1.5 0.57 1.2 0.85–1.6 0.86

Tumour grade
G3, SLR vs no SLR 330/789 0.71 0.54–0.93 0.01 0.89 0.68–1.2 0.44

Health care region
Excl. Western, SLR vs no SLR 507/1238 0.89 0.71–1.1 0.33 1.1 0.86–1.4 0.45

Trial population
SLR vs no SLR 386/754 0.86 0.64–1.1 0.29 1.0 0.75–1.4 0.97

RFS
All
SLR vs no SLR 518/1485 0.88 0.76–1.0 0.09 1.0 0.90–1.2 0.56

Age at primary TURB
<75 yr, SLR vs no SLR 331/637 0.89 0.72–1.1 0.25 0.96 0.76–1.2 0.72

Tumour grade
G3, SLR vs no SLR 309/750 0.79 0.65–0.97 0.02 0.95 0.77–1.2 0.61

Health care region
Excl. Western, SLR vs no SLR 478/1175 0.94 0.81–1.1 0.44 1.1 0.92–1.3 0.36

Trial population
SLR vs no SLR 368/713 0.94 0.78–-1.1 0.53 1.1 0.88–1.3 0.49

All multivariate models adjusted for age, gender, health care region, hospital volume, tumour grade, intravesical treatment, Charlson Comorbidity Index (CCI),
and educational level.
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includes stratification of both patient- and tumour-related
factors. This would shorten the time to starting BCG-instilla-
tions, where delayed adjuvant instillations have been
reported to decrease survival [24]. Still, further definition and
selection of the patients that benefit from early cystectomy
is of highest importance in future workup of stage
T1 disease.

5. Conclusions

The proportion of patients with stage T1 disease that
received a SLR was low (26%) in this population-based
nationwide study. Survival outcomes in patients treated with
SLR and those without SLR were similar, yet our analyses are
likely influenced by selection mechanisms and limited by the
lack of information of e.g. completeness of the primary
TURB. Consequently, given a priori criteria for primary cystec-
tomy based on information obtained at the first TURB, a pro-
spective investigation aimed at defining when to refrain
from SLR in the remaining patients is needed to improve the
treatment of stage T1 BCa.
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