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ABSTRACT
Introduction: Transurethral resection of bladder tumor (TURBT) is the standard treatment for non-mus-
cle-invasive bladder cancer (NMIBC), but early recurrences remain frequent. The objective of this study was 
to standardize TURBT management at our institution through the implementation of a treatment protocol 
designed to reduce early recurrence after primary TURBT.
Material and methods: All patients with newly diagnosed NMIBC who underwent primary TURBT at 
Landspítali University Hospital between 2013–2015 (control) and 2017–2019 (intervention) were included. 
The treatment protocol restricted procedures to four surgeons, mandated blue-light cystoscopy, routine 
postoperative bladder irrigation, and guideline-based instillation therapy. The primary endpoint was 
recurrence rate at first follow-up cystoscopy; secondary endpoints included adherence to protocol mea-
sures and recurrence-free survival.
Results: A total of 133 control and 138 intervention patients were included. Baseline characteristics were 
comparable. After implementation, bladder irrigation increased from 46 to 90%, blue-light cystoscopy was 
used in 59% of intervention cases, and instillation therapy rates rose (Mitomycin-C: 0–49% in interme-
diate-risk; Bacillus Calmette-Guérin (BCG):35–63% in high-risk patients). Early recurrence rates remained 
comparable (15% vs. 16%). Early recurrence varied markedly between surgeons (11–40%) and correlated 
strongly with detrusor muscle presence. No significant difference in recurrence-free survival was observed, 
though a trend toward lower recurrence was seen in the intervention group after adjusting for risk factors.
Conclusion: Implementation of a standardized TURBT protocol improved adherence to recommended 
measures but did not reduce early recurrence. Marked inter-surgeon variability highlights surgical quality 
as the key determinant of early recurrence in non-muscle-invasive bladder cancer.
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Introduction

Transurethral resection of bladder tumor (TURBT) is the stand-
ard treatment for non-muscle-invasive bladder cancer (NMIBC). 
The disease is characterized by a high risk of recurrence, often 
detected at the first follow-up cystoscopy. Clinical guidelines 
recommend several adjunctive measures to TURBT to reduce 
the risk of recurrence after surgery, such as adjuvant intravesical 
instillation therapy in selected patients [1]. Other measures 
shown to decrease recurrence rates after TURBT include the use 
of blue-light cystoscopy, postoperative continuous bladder irri-
gation, and improved surgical quality through the implementa-
tion of quality performance indicators [2–7]. Studies have also 
demonstrated that improving perioperative management and 
establishing standardized treatment protocols for TURBT can 
significantly reduce early recurrence rates [8, 9].

The aim of this study was to standardize treatment for newly 
diagnosed NMIBC at our institution through the introduction of 

a structured protocol for primary TURBT, with the goal of 
reducing early recurrence rates after surgery.

Material and methods

Study design and patients

This was a cohort study of all patients with newly diagnosed 
NMIBC who underwent primary TURBT at Landspítali University 
Hospital, Reykjavík. The control group consisted of patients 
treated between January 2013 and December 2015, and the 
intervention group comprised those treated between January 
2017 and December 2019. The treatment protocol was intro-
duced in 2016; patients treated during that year were not 
included. Clinical data were obtained retrospectively for the 
control group and prospectively for the intervention group.
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Treatment protocol

The standardized treatment protocol implemented in 2016 
included:

1.	 Restricting primary TURBTs to four designated surgeons.
2.	 Routine use of hexaminolevulinate (Hexvix) blue-light 

cystoscopy.
3.	 Postoperative continuous bladder irrigation with saline for 

≥ 4 hours.
4.	 Guideline-based adjuvant intravesical instillation:

	○ Low risk: No adjuvant instillation.
	○ Intermediate risk: Mitomycin-C weekly × 6.
	○ High risk: BCG induction and maintenance instillation 

therapy.
5.	 Mandatory re-resection for T1 tumors within 6–8 weeks.

Pathological examination

All specimens were retrospectively reviewed by an experi-
enced pathologist and staged according to the 2017 TNM clas-
sification and graded by both the WHO 1973 and the WHO 
2004/2016 systems. The presence of detrusor muscle was 
recorded.

Endpoints

The primary endpoint was early recurrence, defined as tumor 
recurrence at first follow-up cystoscopy (or after re-resection, if 
performed). Secondary endpoints included adherence to proto-
col measures and recurrence-free survival.

Statistical analysis

Categorical variables were compared using Fisher’s exact and 
chi-squared tests. Recurrence-free survival was analyzed with 
the Kaplan–Meier method and multivariable Cox regression 
analysis to estimate hazard ratios (HRs). Statistical significance 
was defined as p < 0.05. Analyses were performed using R 
software.

Results

Patient characteristics

A total of 271 patients were included in the study, with 133 
patients in the control group (2013–2015) and 138 in the 
intervention group (2017–2019). Baseline characteristics are 
summarized in Table 1. The two groups were broadly compara-
ble with respect to age, gender distribution, and tumor stage 
and grade. A modest imbalance was observed in tumor multi-
plicity: multiple tumors were more frequent in the intervention 
group (38% vs. 23%), while solitary tumors were correspond-
ingly more common in the control cohort. The distribution of 
tumor grade and stage did not differ significantly between 
groups.

Implementation of the standardized protocol

As Table 2 illustrates, after the introduction of the standardized 
protocol, adherence to recommended perioperative measures 
improved. Blue-light cystoscopy was used in 59% of cases in the 
intervention group, whereas it had not been available during 
the earlier period. Postoperative continuous bladder irrigation 
was also more frequently applied (90% vs. 46%). Guideline-
based adjuvant therapy increased notably: mitomycin-C was 
administered to 49% of intermediate-risk patients in the inter-
vention group compared with none in the control period, and 
BCG instillation was given to 63% of high-risk patients compared 
with 35% previously. In the intervention period, 79% of primary 

Table 1.  Clinical characteristics of patients with newly diagnosed non-muscle-
invasive bladder cancer who underwent primary TURBT during the study period.
Variable Control group 

(2013–2015)
Intervention group 

(2017–2019)
P-value

No. of patients 133 138 0.11
  Male 114 (86%) 107 (78%)
  Female 19 (14%) 31 (22%)
Age (years) 0.43
  Median (IQR) 71 (64–79) 69 (62–77)
Presenting symptomsa 0.08
  Hematuria 110 (83%) 101 (73%)
  LUTS 19 (14%) 13 (9%)
  Other symptoms 1 (1%) 2 (1%)
  Incidental 10 (8%) 22 (16%)
Tumor stage (pT) 0.73
  Ta 97 (73%) 106 (77%)
  Tis 4 (3%) 3 (2%)
  T1 32 (24%) 29 (21%)
Ta/T1 tumors with 
concomitant CIS

8 11

Tumor grade (WHO 1973) 0.19
  G1 44 (33%) 32 (23%)
  G2 40 (30%) 48 (35%)
  G3 49 (37%) 58 (42%)
Tumor grade (WHO 
2004/2016)

0.66

  PUNLMP 1 (1%) 1 (1%)
  Low grade 63 (47%) 57 (41%)
  High grade 69 (52%) 80 (58%)
Number of tumors 0.02*
  1 103 (77%) 85 (62%)
  2 15 (11%) 28 (20%)
  ≥ 3 15 (11%) 24 (17%)
  NA 0 (0%) 1 (1%)
Size of tumor <0.01*
  < 3 cm 40 (30%) 32 (23%)
  ≥ 3 cm 20 (15%) 70 (51%)
  NA 73 (55%) 36 (26%)

Patients are stratified by study groups. Data are shown as number of patients 
(%) unless otherwise indicated.
NMIBC: non-muscle-invasive bladder cancer; TURBT: transurethral resection 
of bladder tumor; IQR: Interquartile range; LUTS: Lower urinary tract 
symptoms; CIS: carcinoma in situ; PUNLMP: Papillary urothelial neoplasm of 
low malignant potential.
aPatients presenting with more than one symptom are counted more than once.
*Indicates statistical significance.
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TURBTs were performed by the four designated surgeons, com-
pared with a much more heterogeneous distribution in the con-
trol group. Despite these improvements, the proportion of 
resections with detrusor muscle present in the pathological 
specimen did not increase significantly between the two peri-
ods (Table 2).

Early recurrence rate

At the first follow-up cystoscopy, early recurrence was observed 
in 15% of patients in the control group and 16% in the interven-
tion group, a difference that was not statistically significant. 
Importantly, recurrence rates displayed marked heterogeneity 
between surgeons, especially in the intervention period, rang-
ing from 11 to 40%. A higher early recurrence rate was strongly 
correlated with the absence of detrusor muscle in the resection 
specimen (Table 3).

Recurrence-free survival

Median follow-up was 34.3 months in the control group and 36.8 
months in the intervention group. Kaplan–Meier analysis revealed 
no significant difference in recurrence-free survival between the 
two groups (Figure 1). At 1 year, recurrence-free survival was 71% 
in the control group and 74% in the intervention group. When all 
patients were analyzed together, 1-year recurrence-free survival 
varied significantly between surgeons, ranging from 51 to 83% 
(p < 0.001) (Figure 2). No statistical difference was found in progres-
sion to muscle-invasive disease between the study groups during 

follow-up. Five year progresson-free survival in the control group 
and intervention group was 87 and 95%, respectively (p = 0.1).

Multivariable Cox regression analysis, adjusting for group, 
tumor grade, stage, multiplicity, and operating surgeon, 
confirmed the absence of a statistically significant difference in 
recurrence-free survival between the intervention and control 
groups. Patients with carcinoma in situ (CIS) had a markedly 
higher recurrence risk compared with those with Ta tumors, 
while patients with a single tumor had a lower recurrence risk 
compared with those with multiple tumors. The surgeon 
remained a highly significant predictor of recurrence, with HRs 
ranging from 0.26 to 0.36 depending on the surgeon (Table 4).

Discussion

In this study, implementation of a standardized treatment pro-
tocol for patients with newly diagnosed NMIBC undergoing pri-
mary TURBT did not result in a reduction in early recurrence 
rates. Despite substantial improvements in adherence to peri-
operative and adjuvant measures – including increased use of 
blue-light cystoscopy, postoperative bladder irrigation, and 
guideline-based adjuvant instillation therapy – the early recur-
rence rate remained essentially unchanged between the inter-
vention and control groups. However, multivariable Cox 
regression analysis revealed a trend toward lower recurrence in 
the intervention group after adjusting for tumor stage, grade, 
multiplicity, and operating surgeon, approaching statistical 
significance (HR = 0.64; 95% CI [confidence interval], 0.40–1.01; 
p = 0.054). With a larger cohort, this difference might have 
reached statistical significance, suggesting that improved peri-
operative and adjuvant management did contribute to better 
outcomes. Notably, the greatest difference in recurrence-free 
survival between the groups emerged after 1 year from the pri-
mary TURBT (Figure 1). This delayed effect suggests that the 
measures improving recurrence-free survival were those with a 
more prolonged effect, such as adjuvant instillation therapy, 
rather than surgical factors, which would be expected to influ-
ence outcomes earlier.

Supporting this interpretation is the lack of increased 
detrusor muscle in resection specimens after implementation of 
the protocol. The presence of detrusor muscle has repeatedly 
been validated as a surrogate marker of TURBT quality, strongly 
associated with reduced risk of early recurrence and dependent 
on operator skill and experience [6, 10, 11]. In this study, the lack 
of improvement in this indicator suggests that surgical quality 
did not improve substantially, providing a plausible explanation 
for the lack of effect on early recurrence. Equally important was 
the striking variability observed between surgeons, both in 
recurrence rates and in the presence of detrusor muscle. Such 
differences cannot be explained by tumor characteristics, which 
were comparable across patients treated by different surgeons 
(Table 3). Instead, they underscore the central role of the surgeon 
in determining outcomes. Because adherence to the treatment 
protocol varied among surgeons, we performed a sensitivity 
analysis excluding urologist nr. 2 from the intervention group. 
This analysis did not reveal any differences between the groups 

Table 2.  Perioperative measures, adherence to treatment protocol, and 
early recurrence rates stratified by study group.
Variable Control group 

(2013–2015)
Intervention 

group 
(2017–2019)

P-value

Total number of surgeons 10 11
Number of surgeons performing 
over 10 operations

8 4

Detrusor muscle in the 
specimen

98 (74%) 93 (67%) 0.31

  T1 tumors only 25/32 (78%) 20/29 (69%) 0.6
Blue light cystoscopy (Hexvix) 0 (0%) 81 (59%) < 0.01*
Postoperative continuous 
bladder irrigation

61 (46%) 122/136 (90%) < 0.01*

Re-resection within 6–8 weeks 
of primary TURBT
  T1 tumors 21/32 (66%) 19/29 (66%) 1
  TaG3 5/24 (21%) 6/30 (20%) 0.95
Adjuvant BCG instillation
  T1 tumors 14/32 (44%) 20/29 (69%) 0.1
  High-risk tumors 21/60 (35%) 40/63 (63%) < 0.01*
Adjuvant Mitomycin instillation
  Intermediate-risk tumors 0/38 (0%) 24/49 (49%) < 0.01*
  High-risk tumors 0/56 (0%) 3/62 (5%) 0.04
Recurrence at first follow-up 
cystoscopy

18/122 (15%) 21/128 (16%) 0.85

Data are shown as the number of patients (%) unless otherwise indicated.
TURBT: transurethral resection of bladder tumor.
*Indicates statistical significance.
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Figure 1.  Kaplan–Meier plot of recurrence-free survival in patients who underwent primary TURBT for newly diagnosed NMIBC during the study period, 
stratified by study group. NMIBC: non-muscle-invasive bladder cancer; TURBT: transurethral resection of bladder tumor.

Figure 2.  Kaplan–Meier plot of recurrence-free survival in patients who underwent primary TURBT for newly diagnosed NMIBC during the study period 
when combining the control and intervention groups and stratified by operating surgeon. NMIBC: non-muscle-invasive bladder cancer; TURBT: transurethral 
resection of bladder tumor.
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regarding early recurrence rates or recurrence-free survival. 
Previous multicenter studies, including the landmark analysis by 
Brausi et al. and more recently the RESECT trial, have similarly 
shown wide inter-institutional and inter-surgeon differences in 
recurrence that exceed what could reasonably be attributed to 
biological tumor variation [12, 13]. Our findings reinforce this 
message, that limiting TURBT to a small group of surgeons did 
not eliminate variability, and one surgeon in particular had 
significantly poorer outcomes. These results suggest that 
focusing solely on structural changes, such as restricting the 
number of operators, may be insufficient unless paired with 
systematic training, feedback, and quality assurance.

Another factor that warrants consideration is the modest 
imbalance in tumor multiplicity between the two groups. 
Patients in the intervention cohort more frequently presented 
with multiple tumors compared with the control cohort (38% vs. 
23%). Multiplicity is a well-established predictor of recurrence, 
as reflected in our multivariable regression analysis, and this 
imbalance may have diluted the apparent effect of improved 
perioperative measures [1, 14]. Although not statistically 
significant, it raises the possibility that the intervention group 
was inherently predisposed to a higher risk of recurrence, 
thereby limiting the measurable benefit of protocol 
implementation.

Although single early instillation (SEI) of intravesical 
chemotherapy is recommended in international guidelines and 
has demonstrated efficacy in lowering recurrence risk, we opted 
instead for postoperative continuous bladder irrigation [1, 3]. 
This choice was motivated by evidence indicating non-inferiority 
of postoperative bladder irrigation compared with SEI in terms 
of recurrence prevention, along with its higher feasibility, better 

Table 4.  Multivariable cox proportional hazards model for recurrence-free 
survival, adjusted for study group, tumor grade, T stage, tumor multiplicity 
and operating surgeon.
Variable HR (95% CI) P-value

Group
  Control (Reference)
  Intervention 0.64 (0.40–1.01) 0.054
Grade (WHO 1973)
  G1 (Reference)
  G2 1.40 (0.84–2.36) 0.200
  G3 1.01 (0.58–1.77) 0.969
T stage
  Ta (Reference)
  Tis 3.76 (1.51–9.35) 0.004*
  T1 1.24 (0.75–2.04) 0.397
Multiplicity
  Single (Reference)
  Multiple 1.97 (1.29–2.99) 0.002*
Surgeon
  Surgeon 2 (Reference)
  Surgeon 1 0.32 (0.17–0.61) < 0.001*
  Surgeon 3 0.33 (0.18–0.61) < 0.001*
  Surgeon 4 0.36 (0.17–0.75) 0.007*
  Others 0.26 (0.15–0.44) < 0.001*

HR: Hazard ratio; CI: Confidence interval.
*Indicates statistical significance.

adherence in routine practice, and lower risk of complications 
[15–17]. Therefore, our protocol prioritized an intervention that 
was both effective and more broadly applicable across the 
patient cohort. The expanded use of blue-light cystoscopy and 
postoperative bladder irrigation during the intervention period 
also warrants consideration. Both measures have demonstrated 
benefit in controlled settings, but their effect size may be 
modest in real-world practice and highly dependent on the 
underlying quality of the resection [7, 18, 19]. For instance, blue-
light cystoscopy can enhance tumor detection but cannot 
ensure adequate resection depth or completeness. Similarly, 
postoperative bladder irrigation likely reduces reimplantation 
of tumor cells but cannot mitigate the consequences of 
incomplete resection. Therefore, the unchanged recurrence rate 
in our cohort is not necessarily evidence against these 
interventions but rather an indication that they function best as 
adjuncts to technically proficient TURBT.

Although several studies have shown that interventions such 
as blue-light cystoscopy, postoperative bladder irrigation, and 
adjuvant intravesical therapy can reduce early recurrence rates, 
our real-world implementation likely did not replicate the 
conditions required to achieve those effects [7, 9, 19–21]. The 
reasons are probably multifactorial. First, adherence to 
the  protocol, while improved, was incomplete – blue-light 
cystoscopy was used in 59% of cases, and use of adjuvant 
instillation therapy remained lower than expected – thereby 
diluting potential benefits. Second, surgical quality did not 
improve, as reflected by stable detrusor muscle rates and 
persistent inter-surgeon variability, both of which can 
overshadow the incremental effect of adjunctive measures. The 
four designated surgeons assigned to perform TURBTs in the 
intervention group compleded 79% of the procedures, which 
was slightly lower than anticipated. This was primarily due to 
some patients requiring subacute surgery for hematuria, in 
which case the procedure was performed by the on-call 
urologist. In addition, a proportion of operations took place 
during vacation preiods when one or more of the designated 
surgeons were unavailable. Finally, the study’s relatively modest 
cohort size limited the ability to detect small differences.

The results of this study should be interpreted in light of 
several limitations. The retrospective collection of data in the 
control group may have introduced information bias, particularly 
for clinical parameters such as tumor size and multifocality. The 
relatively modest cohort size, although comprising all newly 
diagnosed NMIBC cases at a national referral center in Iceland 
during the study periods, limited the statistical power to detect 
subtle effects of the intervention. In addition, as noted earlier, 
adherence to the treatment protocol, while improved, did not 
reach the level anticipated. Nevertheless, the consistency of our 
findings with large international studies supports the central 
conclusion that surgical quality remains the key determinant of 
patient outcomes.

Looking forward, efforts to reduce early recurrence after 
TURBT should prioritize structured surgical training and robust 
quality monitoring. Dedicated teaching programs and the use 
of quality indicators, such as the presence of detrusor muscle, 
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should be embedded into routine practice. Moreover, feedback 
systems allowing surgeons to benchmark outcomes against 
peers could foster improvements. While perioperative measures 
and guideline-based intravesical therapy remain essential 
components of NMIBC management, they cannot substitute for 
meticulous surgery. Future research should explore interventions 
specifically designed to enhance surgical quality, including 
simulation-based training, standardized operative checklists, 
and real-time feedback mechanisms.

In conclusion, this study demonstrates that implementation 
of a standardized treatment protocol improved adherence to 
key perioperative measures but did not result in a reduction in 
early recurrence after TURBT for patients with newly diagnosed 
non-muscle-invasive bladder cancer. The persistence of marked 
surgeon-dependent variability highlights that surgical quality 
remains the most critical determinant of early recurrence and 
overall patient outcome. Meaningful progress in reducing 
recurrence rates will therefore require not only consistent 
adherence to evidence-based perioperative and adjuvant 
measures but also systematic efforts to strengthen surgical 
training, performance evaluation, and continuous quality 
improvement.
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