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Purpose: Absence of tumor in the final histopathology after radical cystectomy (RC) is a rare but potentially favorable outcome. 
Therefore, we aimed to analyze outcomes and prognostic factors of patients with urothelial carcinoma (UC) undergoing RC and T0 in 
the final histology without neoadjuvant chemotherapy at a high-volume academic center.
Patients and Methods: We retrospectively analyzed patients undergoing RC for pure UC between 2004 and 2020. Cancer-specific 
survival (CSS) and overall survival (OS) were calculated using Kaplan–Meier analysis and group comparison by Log rank test. 
Potential prognostic factors were analyzed using univariate Cox regression models.
Results: A total of 1051 patients with UC underwent RC. 72 patients (6.7%) showed pT0 in the final histology. Across all T-stages, 
5-year CSS was significantly different with 88% for pT0, 80% for pTa/pTis, 78% for pT1, 76% for pT2, 51% for pT3 and 27% for pT4 
in our cohort (p=0.001). Neither instillation therapy (HR 0.31, 95% CI 0.07–1.43), number of TURB prior RC (HR 1.47, 95% CI 
0.25–6.18), use of photodynamic diagnostics (PDD) (HR 0.64, 95% CI 0.14–3.02), performing a second resection (HR 0.87, 95% CI 
0.27–2.86), muscle-invasive disease prior RC at any TURB (HR 0.7, 95% CI 0.2–2.39) or muscle-invasive disease in the TURB prior 
RC (HR 1.0, 0.31–3.29) were associated with CSS in univariate analysis.
Conclusion: pT0 reveals a survival benefit in patients undergoing RC for UC and therefore presents a distinctive tumor entity. As 
clinical and cystoscopic characteristics do not improve patient stratification, further research is warranted to define risk groups in this 
specific tumor entity.
Keywords: bladder cancer, radical cystectomy, pT0 status after cystectomy

Plain Language Summary
We performed a study with patients undergoing radical cystectomy for bladder cancer. The absence of tumor in the final histology 
report is a favorable condition after radical cystectomy and is associated with improved outcomes.

Introduction
Bladder cancer (BC) presents the 10th most common tumor entity worldwide.1 According to European guidelines, radical 
cystectomy (RC) with regional pelvic lymph node dissection presents the established surgical standard therapy for patients with 
muscle invasive bladder cancer (MIBC) or high-risk non-muscle invasive bladder cancer (NMIBC).2 Several clinical para-
meters, such as preoperative thrombocytosis, platelet-to-leukocyte ratio, CRP-levels or ASA-Score were found to be prog-
nostically relevant. Nevertheless, cancer stage and lymph node status still remain the strongest prognostic indicator in BC 
patients´ oncological outcome.3,4 Thereby, the absence of tumor in the final histology (pT0) has gained interest in recent years. 
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Although previous series describe a 5– 25% rate of RC patients showing no evidence of malignancy at the postoperative 
histopathological examination, uncertainty remains concerning the clinical outcome of pT0 stage. Several groups indicate that 
pT0 in RC specimens are associated with improved oncological outcome compared with those with residual disease in final 
histology.5–10 However, Amling et al described an inferior prognosis for pT0 patients compared with patients presenting pTIS or 
pTa in RC specimen in a small sample cohort.11 Mainly retrospective studies described the oncological outcome of pT0 disease 
to be associated with varying risk factors including lymph node metastases or gender.8,12 Interestingly, some patients progress 
even though there is no evidence of residual tumor at the time of RC. Hence pT0 presents an unique and contentious 
pathological stage invariably challenging treating physicians.7

So far, most studies have failed to elucidate clinical and pathological prognostic factors that lead to pT0. Therefore, the aim 
of this study is to provide a conclusive analysis of the clinical and prognostic impact of pT0 on patients after RC for UC. 
Besides, this study focuses on the potential impact of preoperative clinical findings on pT0 disease and therefore tries to provide 
additional insights on the natural history of pT0 in RC specimens without prior neoadjuvant chemotherapy.

Materials and Methods
Patients Selection and Collection of Data
Inclusion criteria encompassed patients who underwent RC in a curative intent for urothelial cancer of the bladder only and 
without neoadjuvant treatment as previous chemotherapy or radiotherapy between April 2004 and December 2020. Further, 
variant histologies have been excluded as they might harbor a different biological behavior than pure UC. All patients underwent 
RC with a standardized open surgical approach as described before.13 Preoperative staging included either computed tomography 
(CT) or magnetic resonance imaging (MRI) of abdomen and chest. Only patients with absence of metastatic disease were 
included.

Preoperative Intravesical Findings and Treatment
A comprehensive revision of patients’ medical history concerning prior transurethral procedures and adjuvant intrave-
sical therapy was performed. Beside the number of transurethral resections (TURB) and the performance of a second 
resection, the utilization of photodynamic diagnostic (PDD) was documented. Cystoscopic findings were estimated tumor 
size, associated Cis, highest and last t-stage respectively. Furthermore, adjuvant intravesical therapies with mitomycin 
c (MMC) and Bacillus Calmette–Guérin (BCG) were documented.

Pathological Evaluation
RC specimens and separately collected pelvic lymph nodes were processed in histopathological standard proce-
dures at our Institute of Pathology and classified by pathologists according to the respective WHO classifications 
and Union for International Cancer Control (UICC) TNM staging systems (6th–8th edition).14 Pathological 
characteristics (T stage, N stage) were determined based on the archived histopathological reports. To check 
and ensure the accuracy and validity of the histopathological findings, accessible archival material from patients 
who had a tumor classified as pT0 was microscopically re-examined.

Follow-up
The follow-up regimes were adapted to the recommendations of EAU guidelines and included CT or MRI scans of 
thorax, abdomen and small pelvis, as well as analyses of blood samples.2 The clinical follow-up was performed at 
our outpatient clinic as well as using regular postal and personal validation questionnaires that were sent to the 
patient twice during the first postoperative year and annually afterwards. All patients were followed up until death 
or lost to follow-up. Cause of death was defined by the treating physicians or death certificate.

Statistical Analysis
Kaplan–Meier method was used to calculate cancer-specific survival. Log rank test was performed to analyze 
survival differences between groups. Potential prognostic factors were analyzed using univariate Cox regression 
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models. A p-value of less than 0.05 was considered statistically significant. Calculations were performed using 
MedCalc 20 statistical software (MedCalc, Ostend, Belgium).

Results
Patient Characteristics
A total of 1068 patients with urothelial carcinoma of the bladder and RC met the inclusion criteria and were 
included in the study. From this cohort, 72 patients (6.7%) presented with pT0 in the final histopathological 
report. The median age was 70 years (IQR 64–75) and the median follow-up time was 80 months (IQR 37–116). 
Thirty-one patients (43.1%) had muscle-invasive bladder cancer (≥T2) in the TURB prior RC. pT1 was observed 
in 25 patients (35%), pTis in 11 (15%) and pTa in 5 patients (7%). None of the patients revealed radiological 
signs of metastases prior RC. The median time interval between the first TURB and RC was 2.3 months (IQR 
1.0–6 months). In 58 patients (81%) lymph nodes were found in the final histological specimen after RC. All 
patient characteristics are listed in Table 1.

Table 1 Patient Characteristics of pT0 Cohort

Parameter

Age at RC
Median 70 years

IQR 64–75 years

Interval initial 
diagnosis and RC

Median 2 months

IQR 1–6 months

Follow-up after RC
Median 80 months

IQR 37–116 months

n %

Gender
Male 56 78

Female 16 22

Lymph Node Status
pN0 58 81
pN+ 0 0

pNX 14 19

Metastases
M0 72 100

M1 0 0

TURB Tumor Stage
pTa 5 7
pTis 11 15

pT1 25 35

pT2 31 43

Abbreviations: RC, radical cystectomy; IQR, interquartile range; 
TURB, transurethral resection of the bladder.
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Survival Analysis
Five-year CSS was significantly different across all T-stages with 88% for pT0, 80% for pTa/pTis, 78% for pT1, 76% for 
pT2, 51% for pT3 and 27% for pT4 in our overall cohort of patients with urothelial carcinoma of the bladder (p=0.001). 
CSS compared only between pT0 and pTa/Tis (p=0.073) and between pT0 and pT1 (p=0.184) revealed no significant 
differences. However, CSS between pT0 and pT2 was significantly different (p=0.003) (Figure 1).

Anaylsis of Prognostic Factors in pT0 Disease
We performed univariate analysis for intravesical instillation therapy, surgical and technical aspects of the transur-
ethral tumor resection prior RC, and pathological features of the TURB and RC. Regarding intravesical instillation 
therapy neither instillation therapy itself (HR 0.31, 95% CI 0.07–1.43), Bacillus Calmette–Guérin (BCG) (HR 0.38, 
95% CI 0.08–1.78) or mitomycin administration (HR 0.43, 95% CI 0.05–3.39) was correlated significantly with CSS. 
Surgical and technical aspects of tumor resection as the number of TURB prior RC (HR 1.47, 95% CI 0.25–6.18), use 
of photodynamic diagnostics (PDD) (HR 0.64, HR 0.14–3.02), median time from first TURB (HR 1.02, 95% CI 
0.31–3.34) and performing a second resection (HR 0.87, 95% CI 0.27–2.86) were not associated with CSS as well. 
Finally, pathological features such as simultaneous carcinoma in situ (CIS) (HR 0.21, 95% CI 0.03–1.61), muscle- 
invasive disease prior RC at any TURB (HR 0.7, 95% CI 0.2–2.39), muscle-invasive disease in the TURB prior RC 
(HR 1.0, 95% CI 0.31–3.29) and tumor size larger than 3 cm (HR 0.98, 95% CI 0.21–4.67) were not associated with 
CSS in the pT0 cohort (Table 2). Gender was analyzed after pT0 and was not associated with improved outcomes 
(Figure 2).

Figure 1 Cancer-specific survival for patients with pT0 urothelial carcinoma. Cancer-specific survival (CSS) has been calculated by Kaplan–Meier method for pT0 and pTa/ 
pTis (A), pT0 and pT1 (B) and pT0 and pT2 (C). Log rank test was used to compare CSS between the two respective groups. 
Abbreviations: CSS, cancer-specific survival; p, p-value.
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Table 2 Potentially Prognostic Factors of pT0

Variable CSS OS

HR 95% CI p value HR 95% CI p value

Intravesical adjuvant treatment
Instillation therapy 0.31 0.07–1.43 0.133 0.96 0.41–2.25 0.921
Bacillus Calmette–Guérin (BCG) 0.38 0.08–1.78 0.222 1.17 0.50–2.75 0.722

Mitomycin C 0.43 0.05–3.39 0.421 0.61 0.18–2.09 0.435

Surgical and technical aspects of tumor resection
Number of TURB

(2 vs 1) 1.47 0.25–6.18 0.601 2.48 0.88–6.99 0.085
(≥3 vs 1) 0.80 0.19–3.34 0.757 1.31 0.49–3.48 0.596

Photodynamic diagnostics (PDD) 0.64 0.14–3.02 0.573 0.69 0.20–2.43 0.566

Second resection 0.87 0.27–2.86 0.818 1.30 0.57–2.98 0.532
Median time from first TURB (<3 months) 1.02 0.31–3.34 0.974 0.56 0.24–1.30 0.178

Cystoscopic findings and pathology
1. TURB – CIS simultaneously 0.21 0.03–1.61 0.132 0.51 0.19–1.39 0.188

Highest T stage prior surgery (≥pT2) 0.70 0.20–2.39 0.566 0.97 0.42–2.21 0.938

Last T stage prior surgery (≥ pT2) 1.00 0.31–3.29 0.999 0.96 0.42–2.19 0.919
Tumor size (>3 cm) 0.98 0.21–4.67 0.978 0.79 0.23–2.76 0.716

Variable CSS OS

HR 95% CI p value HR 95% CI p value

Intravesical adjuvant treatment
Instillation therapy 0.31 0.07–1.43 0.133 0.96 0.41–2.25 0.921
Bacillus Calmette–Guérin (BCG) 0.38 0.08–1.78 0.222 1.17 0.50–2.75 0.722

Mitomycin C 0.43 0.05–3.39 0.421 0.61 0.18–2.09 0.435

Surgical and technical aspects of tumor resection
Number of TURB

(2 vs 1) 1.47 0.25–6.18 0.601 2.48 0.88–6.99 0.085
(≥3 vs 1) 0.80 0.19–3.34 0.757 1.31 0.49–3.48 0.596

Photodynamic diagnostics (PDD) 0.64 0.14–3.02 0.573 0.69 0.20–2.43 0.566

Second resection 0.87 0.27–2.86 0.818 1.30 0.57–2.98 0.532
Median time from first TURB (<3 months) 1.02 0.31–3.34 0.974 0.56 0.24–1.30 0.178

Cystoscopic findings and pathology
1. TURB – CIS simultaneously 0.21 0.03–1.61 0.132 0.51 0.19–1.39 0.188

Highest T stage prior surgery (≥pT2) 0.70 0.20–2.39 0.566 0.97 0.42–2.21 0.938

Last T stage prior surgery (≥ pT2) 1.00 0.31–3.29 0.999 0.96 0.42–2.19 0.919
Tumor size (>3 cm) 0.98 0.21–4.67 0.978 0.79 0.23–2.76 0.716

Variable CSS OS

HR 95% CI p value HR 95% CI p value

Intravesical adjuvant treatment
Instillation therapy 0.31 0.07–1.43 0.133 0.96 0.41–2.25 0.921
Bacillus Calmette-Guérin (BCG) 0.38 0.08–1.78 0.222 1.17 0.50–2.75 0.722

Mitomycin C 0.43 0.05–3.39 0.421 0.61 0.18–2.09 0.435

(Continued)
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Discussion
Only limited data exist on the outcome of patients with an absence of residual tumor in RC specimen. Whether pT0 
confers a better survival rate compared with previous pathological stages, and how clinical characteristics determine pT0 
stage, remains unclear. Postoperative pT0 status may be due to a complete TURB, tumor eradication by neoadjuvant 
therapy or pathological under-sampling in final specimen.5 Preexisting data on the oncological outcome of these patients 
remains non-homogeneous and not timely and therefore may not represent current practice patterns regarding quality of 
surgical resection.9

Table 2 (Continued). 

Variable CSS OS

HR 95% CI p value HR 95% CI p value

Surgical and technical aspects of tumor resection
Number of TURB

(2 vs 1) 1.47 0.25–6.18 0.601 2.48 0.88–6.99 0.085

(≥3 vs 1) 0.80 0.19–3.34 0.757 1.31 0.49–3.48 0.596
Photodynamic diagnostics (PDD) 0.64 0.14–3.02 0.573 0.69 0.20–2.43 0.566

Second resection 0.87 0.27–2.86 0.818 1.30 0.57–2.98 0.532

Median time from first TURB (<3 months) 1.02 0.31–3.34 0.974 0.56 0.24–1.30 0.178

Cystoscopic findings and pathology
1. TURB – CIS simultaneously 0.21 0.03–1.61 0.132 0.51 0.19–1.39 0.188
Highest T stage prior surgery (≥pT2) 0.70 0.20–2.39 0.566 0.97 0.42–2.21 0.938

Last T stage prior surgery (≥ pT2) 1.00 0.31–3.29 0.999 0.96 0.42–2.19 0.919

Tumor size (>3 cm) 0.98 0.21–4.67 0.978 0.79 0.23–2.76 0.716

Figure 2 Cancer-specific survival stratified by gender. Cancer-specific survival (CSS) was calculated by Kaplan–Meier method and compared between male (blue) and female 
(red) patients. Log rank test was used for comparison. 
Abbreviation: CSS, cancer-specific survival.
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The primary objective of this series was therefore to evaluate a contemporary and homogeneous predefined cohort 
concerning oncological outcome of pT0 following RC. We therefore present the largest analysis of preoperative patient 
characteristics and prior intravesical treatments of patients presenting pT0 in final specimen. In order to consolidate the 
interpretation of the natural cause of pT0, patients with neoadjuvant treatment were excluded. A certain proportion of 
patients undergoing RC is not receiving neoadjuvant chemotherapy due to cisplatin ineligibility or patient preference. 
More recently, due to the COVID-19 pandemic, it has been recommended not to provide neoadjuvant chemotherapy in 
certain patients.15

Our cohort consisted of 72 patients with pT0 (6.7%), which is consistent with pT0 rates in the literature, where ranges 
from 5–25% are stated.7,9 In our series patients with pT0 after RC presented oncological outcomes identical to those 
showing non-muscle-invasive BC, such as pTa, pTiS and pT1. Besides that, survival of patients with pT0 in final 
specimens were significantly better than in patients remaining pT2 (88% vs 76%). Interestingly, pT0 down-staging 
showed this tendency towards better outcomes regardless of the prior tumor stage. Comparable findings were described 
by Volkmer et al who also did not observe survival differences among pT0 patients and those presenting pTa, pTis and 
pT1, respectively.8 Nevertheless, pT2 patients, who were down-staged to pT0 stage, also revealed significant improved 
CSS compared with stage-equivalent tumors (pT0 92.0% vs pT2 70.9%). Cho et al found similar survival benefits for 
pT0 following cT2 and in comparison to patients with residual MIBC.16 May et al also support our findings, by 
suggesting that only pT0 after cT2 BC shows significantly better CSS. There were no benefits in CSS for pT0 cases 
post NMIBC in previous TURB.17 Finally, Tilki et al presented a series of 228 pT0 patients after RC without prior 
neoadjuvant therapy.9 In their study, pT0 patients had outcomes similar to those with pTa and pTiS and therefore were 
significantly better than invasive tumor stages (≥pT1). Therefore, consolidated findings indicate that at any rate muscle- 
invasive tumor down-staged to pT0 may show significant improved oncological outcome, compared with patients with 
residual disease final specimen.

Controversially other authors implied that oncological outcomes of pT0 may only reflect the prior tumor stage.7,11 

However, these series consisted of non-homogeneous cohorts, including at least one third of patients with NAC.7 This 
may have aggravated the data since NAC has been demonstrated to be associated with improved survival in univariate 
analysis, but fails to be prognostic in multivariate analysis compensating for confounders.18 Amling et al stated even 
a worsening of pT0 patients compared with pTa and pTIS patients, although no conclusive explanation for an impaired 
prognosis of these patients could be given.11

The impact of gender on survival after pT0 has been found to be independently prognostic by Tilki et al.9 Their 5-year 
recurrence-free survival was 92.2% for male patients and 77.7% for female patients. Moreover, a large body of evidence 
supports inferior survival rates by tumor stage and also a higher incidence and severity of disease for female patients.19 

This might be due to delay of diagnosis, inequalities in healthcare and distinctions in treatment. Nevertheless, in our 
study, we do not observe a gender-associated difference in survival rates for pT0 stage. In line with this, results from 
a SEER-Medicare database showed no significant gender differences in survival rates for female patients presenting pT1– 
pT3 UC.20 This is consistent with our findings and therefore indicates that differences in sociodemographic character-
istics might be responsible for a possible gender gap in tumor survival rates. Furthermore, the potential role of 
hormonally mediated differences in UC for women or an otherwise likelihood for female patients to harbor biologically 
more aggressive BC, remains uncertain.19

Tilki et al also revealed lymphatic spread as a prognostic feature.9 In our cohort, no patient with pT0 revealed lymph node 
metastases at the time of RC and therefore an analysis of this factor is not possible. Also 19% of the pT0 cohort had not 
received lymphadenectomy due to feasibility as prior pelvic or abdominal surgery and thereby limits further analysis of this 
potential factor in our cohort. The precise detection of lymphovascular invasion at the time of diagnosis is currently still 
challenging, as preoperative imaging modalities have a low staging accuracy.21,22 The rate of occult lymph node metastases 
is high (4%) and important to consider when counselling patients, because it directly impacts the survival of patients.23

Apart from initial tumor stage other local individual patient findings may offer insights on potential outcomes of pT0. 
We present a comprehensive and contemporary analysis of those findings. Interestingly, May et al found that a more 
recently performed TURB was associated with pT0 compared with older patient cohorts potentially treated with different 
surgical techniques. This emphasizes the need to investigate predictors in contemporary cohorts.17
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The time from first diagnosis to RC or the number of performed TURB were not prognostic in our cohort. Moreover, 
it has been observed that the time from TURB to RC does not impact pT0 rates.24 Achieving pT0 might depend on prior 
radical transurethral resection of the tumor, rather than prior intravesical treatment or time between TURB and RC. 
Further, the use of advanced imaging technologies during cystoscopy such as PDD did not affect outcomes of patients. 
Prior use of instillation therapies has no prognostic impact on pT0 patients. This fact further highlights the unique 
surgical impact and potential need for radical approaches. Surgeon´s experience, and conducting standardized 
TURB procedures and completeness of TURB have been demonstrated to contribute to pT0 rates in RC.24 However, 
absence of tumor in the last TURB prior RC does not necessarily predict pT0 in the final histology after RC25 and 
therefore impacts bladder-preserving strategies in this setting.

Due to the COVID-19 pandemic clinical relevance of pT0 seems very relevant since NAC was often not feasible.26 

Therefore, we focused on a cohort without prior treatment. In addition, pT0 after pure surgical treatment might present 
a superior biological behavior, as localization, multifocality, invasiveness and especially lymphovascular invasion might 
be different compared with patients with other T stages after surgery.

The study is limited by its retrospective design. However, it presents with 1068 patients with pure urothelial 
carcinoma and complete follow-up in one of the largest, contemporary, single-center studies on this topic. Still, only 
72 patients revealed pT0 in the final histology. This fact might cause underpower of this study potentially leading to 
p-values not reaching significance. Further, patients with variant histologies of bladder cancer have been excluded from 
this study. Conclusions regarding pT0 in those subgroups can therefore not be drawn from the present study.

Conclusion
pT0 at the time of RC is observed in a minority of patients and is associated with improved survival in a cohort of 
patients without neoadjuvant chemotherapy. However, some patients progress despite no evidence of disease at the time 
of RC. Clinical characteristics reveal no specific subgroup within pT0 patients to identify high-risk patients. Further 
research is warranted to elucidate prognostic factors, improve quality of resection, and ultimately improve patient 
outcomes.
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