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Simple Summary: In this article, we reviewed 275 cT2N0M0 bladder cancer patients who
underwent radical cystectomy at our institution from 2014 to 2024. The aim was to assess the
preoperative and intraoperative predictors of pathological upstaging (>pT2 or >pN+). We
found that high grade carcinomas at TURBT and variant histology were independent risk
factors for upstaging, while multidisciplinary management and neoadjuvant chemotherapy
were found to be protective. In addition, clinical lymph node staging with FDG-PET
imaging was found to yield a higher risk of pN+ at final pathological analysis. An accurate
preoperative staging and a precise understanding of risk factors for pathological upstaging
are fundamental in the era of bladder-sparing strategies.

Abstract: Introduction: Radical cystectomy (RC) is the gold standard for urothelial cT2-4a,
N0, M0 muscle-invasive bladder cancer (MIBC). However, bladder-sparing strategies (BSS)
such as Trimodality Therapy (TMT) have emerged as alternative treatments for a select
group of localized muscle-confined (cT2) urothelial bladder cancers. Accordingly, reliable
preoperative staging and a reliable risk factor assessment linked to pathological upstaging
play a key role in adequate counselling and patient selection for BSS. Patients and Methods:
cT2 MIBC patients undergoing RC at our institution from 2014 to 2024 were reviewed.
Preoperative staging modalities, demographics, and tumour and patient characteristics
were assessed. Multivariable logistic regression was applied to explore the relative effect
of confounders on any pathological upstaging from robot-assisted or open RC specimens.
Subgroup analysis according to the local upstaging (>pT2) or nodal dissemination (pN+)
was also performed. Results: N = 275 RCs were included (73.5% males, 26.5% females).
Upstaging was documented in n = 141 (51%) cases. Of these, n = 125 (45.5%) were upstaged
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locally (>pT2) and n = 35 (23%) yielded pN+ disease. Preoperative parameters like gender,
the number of TURBTs, previous BCG exposure, and concomitant CIS did not significantly
influence the risk of any kind of upstaging (p > 0.05). At multivariable analysis, neoadjuvant
chemotherapy (NAC) and multi-disciplinary team (MDT) discussion were found protective
(odds ratio [OR]: 0.4, 95%CI 0.2–0.7, p = 0.001 and OR: 0.51, 95%CI 0.2–0.9, p = 0.01).
Preoperative FDG-PET assessment yielded higher risk for later pN upstaging (OR: 1.8,
95%CI 1–3, p = 0.05). HG/G3 features at TURBT along with mixed/pure histology variants
in RC specimens were the most relevant independent predictors for both any and pT
upstaging (OR: 4.3, 95%CI 1–34, p = 0.04 and OR: 2.3, 95%CI 1.1–4.6, p = 0.02 for any
upstaging and OR: 5.6, 95%CI 1.3–36, p = 0.02 and OR: 2.5, 95%CI 1.3–5, p = 0.01 for pT
upstaging, respectively). Conclusions: In this study, over half of the patients undergoing
RC for cT2 were upstaged at the final pathology. Therefore, adequate counselling and
examining the non-conventional criteria for prognosis is mandatory in the contemporary
era of bladder-preservation strategies.

Keywords: muscle-invasive bladder cancer (MIBC); radical cystectomy (RC); pathological
upstaging; clinical predictors; robot-assisted radical cystectomy (RARC)

1. Introduction
Bladder cancer (BC) is the ninth most common malignancy worldwide and the sixth

most common in Europe, with an age-standardized incidence of 17.7 per 100,000 [1]. It is al-
most three times more common in the males, with a mortality rate of 5.2 per 100,000 among
European men [2,3]. Radical cystectomy (RC) with or without neo-adjuvant chemother-
apy (NAC) is the standard of care, as a curative intervention for non-metastatic, muscle-
confined, or locally advanced BC. Also, it is indicated among high- or very high-risk
non-muscle-invasive BC (NMIBC) according to the European Association of Urology (EAU)
guidelines [4].

cT2N0M0-MIBC patients are a particularly challenging population. Despite the tu-
mour’s infiltration of bladder muscle, it is still in a relatively early stage of progression
in these patients. At this stage, multiple therapeutic options can be offered with curative
intent and good survival outcomes. Particularly, after adequate consultation and multidis-
ciplinary team (MDT) assessment, patients might opt for bladder-sparing strategies (BSSs)
such as Trimodality Therapy (TMT) to avoid the negative impact of RC on quality of life
(QoL) [5,6]. The current guidelines contraindicate TMT in patients with multifocal or bulky
tumours, extensive carcinoma in situ (CIS), locally advanced disease (i.e., cT3), or in the
case of lymph node involvement [7]. Even when RC is selected as the primary therapeutic
option, MDT-guided choices, such as undergoing NAC, the extent of the lymphadenec-
tomy, the best urinary diversion (UD), or performing a prophylactic urethrectomy (PU),
are strictly dependent on tumour stage [7]. In this scenario, adequate patient selection
and precise clinical staging is mandatory to provide the best therapeutic options without
compromising oncological safety. According to the latest guidelines, the clinical staging
of bladder cancer currently comprises a combination of physical examination, including
bimanual examination, axial abdominal/chest imaging, and TURBT [7]. However, the
accuracy of clinical staging in BC is particularly low, and multiple studies have reported a
discrepancy in up to 50% of cases between clinical and pathologic staging [8–10]. Variant
histology, female gender, high-grade tumour, and lymphovascular invasion (LVI) have been
described as risk factors for pathological upstaging [11,12], but their relative contribution
to the risk of pathologic specimen upstaging is not well defined.
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After RC, upstaging at the final pathology is potentially a reflection of poor preopera-
tive clinical staging. Moreover, in those who received neoadjuvant chemotherapy (NAC),
the finding of residual cancer suggests a poor response to the regimen of choice [13]. In this
study, we aimed to identify independent perioperative clinical and pathological predictors
of adverse pathological upstaging in patients with clinically localized T2 MIBC undergoing
RC. Modelling the impact of these factors may provide valuable guidance for therapeutic
decision-making, particularly for patients considering bladder-sparing approaches.

2. Patients and Methods
2.1. Study Cohort and Radical Cystectomy Registry

Patients with histologically confirmed non-metastatic (i.e., cN0, M0) localized clinical
T2 MIBC who underwent RC at our institution from 2014 to 2024 were reviewed. Patients’
demographic, anthropometric, and clinical characteristics (i.e., age, gender, body mass index
[BMI], American Society of Anaesthesiologists [ASA] score, and Charlson Comorbidity
Index [CCI, with ≥5 defined as “significantly comorbid”) were annotated. All patients were
offered RC with or without platinum-based neoadjuvant chemotherapy (NAC) according
to the EAU guideline recommendations. Each patient enrolled in the study signed an
informed consent form before undergoing RC according to the European Association of
Urology (EAU) and Good Clinical Practice (GCP) guidelines, and the ethical principles of
the latest version of the Declaration of Helsinki.

The inclusion criteria were the absence of lymph node involvement and distant metas-
tasis at clinical staging, with histological urothelial or mixed-histology diagnosis of both
primary or recurrent/progressing BC obtained via at least one prior staging TURBT before
RC. All RC interventions were considered the primary surgical therapeutic option with
curative intent. The exclusion criteria were previous External Beam Pelvic Radiation Ther-
apy (EBRT) for pelvic solid malignancies and RC performed for other indications rather
than BC, including palliative or functional intent (e.g., radiation cystitis, palliative urinary
diversion, chronic pelvic pain syndrome, etc.). Clinically positive lymph nodes (i.e., pN 1-2),
locally advanced disease (i.e., cT3-T4a), or primary high-risk NMIBCs (i.e., pTis-pT1) were
not included. Each patient had a pre-operative staging Computerized Tomography (CT)
and a pre-TURBT pelvic multiparametric magnetic resonance imaging (mpMRI) and/or a
fluorodeoxyglucose positron emission tomography (FDG-PET) in addition to the CT, in
selected cases according to the final consensus from the Urothelial Multidisciplinary Meet-
ing (MDT) recommendations. The clinical stage was assigned via a single or combination
of diagnostic tool assessments such as preoperative cystoscopy, TUR-based histology, or
systemic/local imaging assessment (i.e., mpMRI, CT, FDG-PET).

2.2. Surgical Procedure and Pathological Upstaging Definition

Patients underwent open or robot-assisted RC (ORC, RARC) procedures led by a
team of three experienced consultants (MSK, RT, RN) in the setting of a UK-certified
Senior Robotic Clinical Fellowship programme on urothelial malignancies. Either intra-
corporeal or extracorporeal Ileal Conduit (IC), Ureterocutaneostomy (UCS), or Orthotopic
Neobladder were performed as appropriate following adequate MDT assessment and
patient counselling. All procedures were carried out at the same institution using the
same standardized technique for RC as previously reported [14]. Pelvic lymphadenectomy
(PLND) was performed with either a standard or an extended template in selected cases.
Operative time, intra- or peri-operative complications, readmissions, and blood transfusion
rates as a surrogate of a major bleeding event were recorded.

The final histology and pathological stage were reported according to the American
Joint Committee on Cancer (AJCC) guidelines, with the RC specimens analyzed by our
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institutional experienced uropathologists with >20 years of experience in BC. The pathology
report included the pT and pN stage, tumour grade, histological variants, and surgical
margin, as well as concomitant CIS and lymph vascular invasion (LVI). cT2-MIBC patients
were considered upstaged when the final pathological report demonstrated a pT stage equal
to or higher than pT3, or when the pathological lymph node specimen yielded positivity
(i.e., pN 1-2).

2.3. Statistical Analyses

Statistical analyses, along with the reporting and interpretation of the results, were
conducted according to the previously described methodology and consisted of four
separate analytical steps [15].

Firstly, descriptive statistics were used to summarize the pertinent study information
stratified according to the pathological upstaging status of RC specimens. The number
of cases, percentages, and median and interquartile (IQR) ranges were adopted to depict
the numerosity of the samples. The association between variables was tested using the
Pearson Chi-square test or Fisher’s exact test when appropriate. A Mann–Whitney test
or ANOVA one-way test was adopted when analyzing quantitative data and pairwise
intergroup comparisons of variables.

Secondly, a set of univariable regression models was developed to explore the effect
estimate of each clinical, demographic, and/or pathological predictor on final pathological
upstaging. The analysis was focused on but not limited to common BC- and patient-related
variables including age, gender, number of TUR procedures, previous BCG exposure,
tumour grade, and concomitant CIS status. A second group of MDT-influenced covariates
was also explored, including the execution of level II preoperative staging modalities
such as mpMRI, FDG-PET, or NAC administration. Perioperative confounders consisted
of surgical approach, intra-operative complications, lymph node templates, pathological
tumour stage, and variant histology. We then applied multivariable logistic regression
modelling using stepwise regression (forward selection) by selecting those predictive
variables that were significant upon univariate analysis to identify independent predictors
for histological upstaging in the RC specimen report. Finally, the pT and degree of pN status,
including lymph node retrieval density and relative percentage of histological variants,
were plotted, using the locally weighted scatter plot smoother (LOWESS) function against
the multivariable-adjusted predicted probability models for any pathological upstaging.
This was meant to graphically depict the influence of the spectrum of quantitative clinical
predictor variation on the pre-established endpoint.

The statistical analysis was performed using Stata version 18.1 (Stata Corporation,
College Station, TX, USA), with statistical significance set as p < 0.05. The enter and
remove significance limits were set at p = 0.05 and p = 0.10, for univariable or multivariable
models, respectively.

3. Results
3.1. Study Cohort Characteristics According to Final Path Upstaging

The baseline characteristics of the entire cohort are shown in Table 1. A total of
275 patients were included in the study, 202 (73.5%) were males and 73 (26.5%) females.
The median age was 69 years (IQR 55–78). The median BMI, CCI, and ASA scores were
27.4 (IQR 24–31), 5 (2–8), and 2 (1–3), respectively. Most patients (n = 235, 85.5%) underwent
a single TURBT prior to cystectomy, while 14.5% (n = 40) of cases underwent two or
more previous TURBTs. Concomitant CIS in any of the previous TURBTs was found in
28.4% (n = 78) of cases. Most patients underwent RC with a diagnosis of high-grade (HG)
BC at one of the previous TURBTs (n = 260, 95.6%), and only 12 of the included patients
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(4.4%) had an LG tumour at TURBT. A total of 35 (12.7%) patients were previously exposed
to intravesical BCG. In all cases, a CT scan was performed prior to surgery (<3 months prior
to the operation). Additionally, a total of 35 (12.7%) patients also underwent mpMRI, and
76 (27.6%) an FDG-PET scan after initial CT staging where there was uncertainty about local
stage (mpMRI) or metastatic disease (FDG-PET) after MDT discussion. Prior to undergoing
RC, 223 (81.1%) cases were discussed in the MDT session and NAC was administered in
88 (32%) patients.

Table 1. Demographic, perioperative, and pathological characteristics of the study cohort reviewed
according to pathological non-upstaging vs. upstaging in radical cystectomy specimens (i.e., ≤pT2,
pN0 vs. >pT2, >pN0).

Total pT/N Non-Upstaging
(i.e., ≤pT2, pN0)

pT/N Upstaging
(i.e., >pT2, >pN0) p Value

Sample Size, n (%) N = 275 N = 134 (47.2%) N = 141(51.3%)

Gender, n (%)
0.7Male 202 (73.5%) 100 (74.6%) 102 (72.3%)

Female 73 (26.5%) 34 (25.4%) 39 (27.7%)

Age, median (IQR) 69 (55–78) 68 (55–76) 68 (55–78) 0.5

BMI, median (IQR) 27.4 (24–31) 27.5 (24–31) 27.3 (24.1–30) 0.8

CCI, median (IQR) 5 (2–8) 5 (2–8) 5 (2–7) 0.8

ASA, median (IQR) 2 (1–3) 2 (1–3) 2 (1–3) 0.9

No. of previous TURBTs, n (%)
0.91 235 (85.5%) 115 (85.8%) 120 (65.2%)

≥2 40 (14.5%) 19 (14.2%) 21 (14.8%)

Concomitant CIS, n (%)
0.8No 197 (71.6%) 97 (72.4%) 100 (71%)

Yes 78 (28.4%) 37 (27.6%) 41 (29%)

TURBT Grade, n (%)
0.02Low grade 12 (4.4%) 10 (7.7%) 2 (2.2%)

High grade 260 (95.6%) 123 (92.5%) 137 (97.8%)

Previous BCG exposure, n (%)
0.48No 240 (87.3%) 115 (85.8%) 125 (88.6%)

Yes 35 (12.7%) 19 (14.2%) 16 (11.4%)

mpMRI, n (%)
0.98No 240 (87.3%) 117 (87.3%) 123 (87.3%)

Yes 35 (12.7%) 17 (12.7%) 18 (12.7%)

FDG-PET, n (%)
0.58No 199 (72.4%) 99 (68.4%) 100 (71%)

Yes 76 (27.6%) 35 (31.6%) 41 (29%)

MDT discussion, n (%)
0.01No 52 (18.9%) 17 (12.7%) 35 (24.8%)

Yes 223 (81.1%) 117 (87.3%) 106 (75.2%)

NAC, n (%)
0.001No 187 (68%) 78 (58.2%) 109 (78.3%)

Yes 88 (32%) 56 (41.8%) 32 (22.7%)
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Table 1. Cont.

Total pT/N Non-Upstaging
(i.e., ≤pT2, pN0)

pT/N Upstaging
(i.e., >pT2, >pN0) p Value

RC surgical approach, n (%)
0.57ORC 79 (28.4%) 40 (29.9%) 39 (27.7%)

RARC 196 (71.6%) 94 (70.1%) 102 (72.3%)

PLND, n (%)
0.5Standard 211 (73%) 101 (75.4%) 110 (78%)

Extended 64 (23%) 33 (24.6%) 31 (22%)

Urinary diversion, n (%)

0.5
UCS 6 (2.2%) 3 (2.2%) 3 (2.1%)

IC intracorporeal 200 (72.7%) 95 (70.9%) 105 (74.5%)
IC extracorporeal 53 (19.3%) 26 (19.4%) 27 (19.1%)

Neobladder 16 (5.8%) 10 (7.5%) 6 (4.3%)

Any intraop. complications, n (%)
0.65No 252 (91.7%) 123 (91.8%) 129 (91.5%)

Yes 23 (8.3%) 11 (8.2%) 12 (8.5%)

Clavien–Dindo grade, n (%)

0.4

Grade I 5 (21.5%) 2 (18.2%) 3 (25%)
Grade II 13 (53.2%) 7 (63.6%) 6 (50%)
Grade III 4 (17.4%) 2 (18.2%) 2 (16.6%)
Grade IV 1 (4.3%) 0 1 (8.3%)
Grade V 0 0 0

Length of stay, median (IQR) 7 (4–11) 7 (4–11) 8 (5–11) 0.5

pT stage, n (%)

<0.001

pT0 39 (14.2%) 38 (56.1%) 1 (0.7%)
pTa 10 (3.6%) 10 (14.9%) 0 (0%)
pTis 20 (7.3%) 17 (25.4%) 3 (2.1%)
pT1 18 (6.5%) 15 (23.6%) 3 (2.1%)
pT2 63 (22.9%) 54 (81.1%) 9 (6.4%)
pT3 108 (39.3%) 0 (0%) 108 (76.6%)
pT4 17 (6.2%) 0 (0%) 17 (12%)

pN stage, n (%)

<0.001
pN0 210 (76.4%) 134 (100%) 76 (53.9%)
pN1 32 (11.6%) 0 (0%) 32 (22.7%)
pN2 29 (10.5%) 0 (0%) 29 (20.6%)
pN3 4 (1.5%) 0 (0%) 4 (2.8%)

Grade at RC, n (%)
NALow-grade 1 (0.4%) 1 (0.8%) 0

High-grade 272 (99.6%) 132 (99.2%) 140 (100%)

Surgical Margins, n (%)
<0.001Negative 256 (93.1%) 133 (99.3%) 123 (87.2%)

Positive 19 (6.9%) 1 (0.7%) 18 (12.8%)

Variant Histology at RC, n (%)
0.05Absent 226 (82.2%) 117 (87.3%) 109 (77.2%)

Present 49 (17.8%) 17 (12.7%) 32 (22.7%)
n: number; TURBT: trans-urethral resection of bladder tumour; CIS: carcinoma in situ; BCG: Bacillus Calmette-
Guérin; mpMRI: multiparametric magnetic resonance imaging; FDG-PET: fluorodeoxyglucose positron emission
tomography; MDT: multidisciplinary team; NAC: neoadjuvant chemotherapy; RC: radical cystectomy; ORC:
open radical cystectomy; RARC: robot-assisted radical cystectomy; PLND: pelvic lymph node dissection; UCS:
Ureterocutaneostomy; IC: Ileal Conduit; pT stage: pathological tumour stage; and pN stage: pathological
node stage.
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A total of 79 (28.4%) patients underwent RC with an open approach, while RARC
was the approach of choice for 196 (71.6%) patients (of note, the relatively high number of
patients who underwent an RC with an open approach is to be largely attributed to our
center’s participation in the IROC trial and the consequential randomization of patients to
an open or robotic approach during the period of activity of the study [16]). PLND was
performed as the per standard template in 211 (76.7%) patients, and with an extended
template in 64 (23.3%). Regarding reconstruction, an Orthotopic Neobladder was the
diversion of choice in 5.8% (n = 16) of patients. Ileal Conduit (IC) was the most frequently
performed diversion (253 cases, 92% of patients, 200 intracorporeal and 53 extracorporeal),
and Ureterocutaneostomy (UCS) in 6 cases, 2.2%). The median Estimated Blood Loss (EBL)
was 400 mL (300–625 mL) and intraoperative complications occurred in 23 cases (8.3%),
mostly of the Clavien–Dindo grades I (21.5%) and II (53.2%). The median postoperative
discharge day was day 7 (IQR 4–11).

At the final pathology, 63 patients (22.9%) had stage-pT2 disease. A total of 125 (45.5%)
patients had pathological stage pT3 or pT4 (n = 108 pT3 and n = 17 pT4) and 87 (31.6%)
were pT1, pTis, or lower. A complete pathological response to NAC (ypT0) was achieved
in 39 (14.2%) patients from the total cohort. Positive lymph nodes (pN+) were found in
65 (23.6%) patients. Most tumours were HG tumours, with only one (0.4%) LG carcinoma
at final pathological analysis. A total of 49 (17.8%) patients had a histological variant,
either mixed or pure. Overall, 141 patients (51.3%) had either pT upstaging (>stage pT2) or
positive lymph nodes (pN upstaging), or both, at final pathological analysis (Figure 1).
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Figure 1. Sankey diagram depicting final pT (A) and pN (B) stage rates of the initially homogeneous
cT2N0M0 population.

3.2. Any Pathological Upstaging at RC Specimen

The risk assessment for the overall, pT, and pN upstaging is shown in Table 2. At
univariate analysis, preoperative parameters such as gender, number of TURBT procedures,
previous BCG exposure, and concomitant CIS did not significantly influence the risk of
upstaging at the final pathology. HG tumours at TURBT had a significantly higher risk of
being upstaged (OR = 2.1, 95%CI 1–5.7, p = 0.04). Staging tools (MRI or PET-CT), surgical
technique (cystectomy technique, whether open or robotic), lymph node excision template
(standard vs. extended), and diversion type did not impact the risk of overall upstaging.
Patients who underwent NAC had a significantly lower risk (OR = 0.4, 95%CI 0.2–0.7,
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p = 0.001) of upstaging. Similarly, being discussed in an MDT session nearly halved the
risk of overall upstaging (OR = 0.51, 95%CI 0.2–0.9, p = 0.01). At the final pathology, the
presence of a histological variant significantly increased the risk of upstaging (OR = 1.82,
95%CI 1.1–3.4, p = 0.04).

Table 2. Risk of any upstaging, pT upstaging, or pN upstaging based on multiple predictors.

Any Upstaging pT Upstaging pN Upstaging

Parameter OR 95%CI p Value OR 95%CI p Value OR 95%CI p Value

Gender
Male Ref. Ref. Ref.

Female 0.89 0.5–1.5 0.39 0.9 0.5–1.5 0.36 0.9 0.5–1.7 0.5

No. of previous TURBTs
1 Ref. Ref. Ref.

2+ 1.06 0.54–2.07 0.5 0.9 0.4–1.7 0.41 1.1 0.5–2.4 0.5

Concomitant CIS
No Ref. Ref. Ref.
Yes 1.08 0.64–1.82 0.45 0.97 0.6–1.64 0.51 0.9 0.5–1.6 0.4

Grade at TURBT
NA NA NALow-grade Ref. Ref.

High-grade 2.1 1.5–7 0.04 5.6 1.2–37 0.002

Previous BCG exposure
No Ref. Ref. Ref.
Yes 0.78 0.38–1.58 0.3 0.78 0.38–1.6 0.31 1 0.4–2.2 0.6

mpMRI
No Ref. Ref. Ref.
Yes 1.01 0.5–2.05 0.56 1.01 0.5–2 0.6 0.8 0.3–1.9 0.4

FDG-PET
No Ref. Ref. Ref.
Yes 1.16 0.7–1.97 0.34 0.83 0.5–1.4 0.3 1.6 0.9–3 0.1

MDT discussion
No Ref. Ref. Ref.
Yes 0.51 0.2–0.9 0.01 0.6 0.35–0.96 0.02 0.4 0.2–0.8 0.005

NAC
No Ref. Ref. Ref.
Yes 0.41 0.24–0.7 0.001 0.41 0.24–0.7 0.001 0.3 0.1–0.6 0.001

RC surgical approach
ORC Ref. Ref. Ref.

RARC 1.17 0.68–1.99 0.33 1 0.6–1.8 0.5 0.9 0.5–1.6 0.4

Any intraop. complications
No Ref. Ref. Ref.
Yes 0.71 0.16–3.22 0.5 0.9 0.2–4.1 0.6 0.8 0.7–0.8 0.15

Variant Histology at RC
Absent Ref. Ref. Ref.
Present 1.82 1.1–3.43 0.04 4 2.5–6.5 <0.001 1.5 0.8–3 0.2

OR: odds ratio; 95%CI: 95% confidence interval; TURBT: trans-urethral resection of bladder tumour; CIS:
carcinoma in situ; BCG: Bacillus Calmette-Guérin; mpMRI: multiparametric magnetic resonance imaging; FDG-
PET: fluorodeoxyglucose positron emission tomography; MDT: multidisciplinary team; RC: radical cystectomy;
NAC: neoadjuvant chemotherapy; and NA: not available.

3.3. Predictors for Only pT Upstaging

When considering only local (pT) upstaging as a variable of interest, preoperative
parameters like sex, the number of TURBTs, previous BCG exposure, and concomitant
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CIS did not influence the risk of pT upstaging at the final pathology. Likewise, imaging
for staging (MRI or PET-CT) and surgical technique (cystectomy technique, lymph node
excision template, and diversion type) did not impact the risk of local upstaging. Patients
who underwent NAC and those who were discussed in an MDT session had a significantly
lower risk (OR = 0.41, 95%CI 0.2–0.7, p = 0.001 and OR = 0.6, 95%CI 0.3–1, p = 0.02) of
local upstaging. HG at TURBT and variant histology were confirmed to be risk factors for
pT upstaging, with a higher correlation than overall upstaging (OR = 5.6, 95%CI 1.2–37,
p = 0.002 and OR = 4, 95%CI 2.5–6.5, p < 0.001).

3.4. Predictors for Only pN Upstaging

Sixty-five patients were found to have at least one positive lymph node (pN+) at final
pathological analysis. Preoperative parameters like sex, the number of TURBTs, previous
BCG exposure, and concomitant CIS did not significantly influence the risk of pN upstaging
at final pathology. No correlation could be assessed between grade at cystectomy and
lymph node positivity. Regarding preoperative locoregional staging tools, patients who
underwent FDG-PET for systemic and locoregional staging were found to have a higher
risk of regional (pN) upstaging at the final pathology, but the difference did not reach the
level of significance on univariate analysis (OR 1.6; 95%CI 0.9–3, p = 0.1). Patients who
underwent NAC and MDT discussion had a significantly lower risk (OR = 0.3, 95%CI
0.1–0.6, p = 0.001 and OR = 0.4, 95%CI 0.2–0.8, p = 0.005) of regional upstaging, and no
significant correlation was found between the presence of a histological variant and lymph
node invasion (OR = 1.5, 95%CI 0.8–3, p = 0.2), mostly due to the low sample number.

3.5. Multivariable Regression Modelling for Independent Upstaging Predictors

Results of multivariate analysis are shown in Table 3. At multivariate analysis, gender,
concomitant CIS, previous BCG exposure, and pelvic MRI for local staging were not found
to be independent risk factors for any upstaging. NAC and pelvic MDT discussion were
found to be protective for all kinds of upstaging (respectively, OR = 0.4, 95%CI 0.2–0.7 and
OR = 0.5, 95%CI 0.3.0–9 for overall upstaging, OR = 0.4, 95%CI 0.2–0.7 and OR = 0.5, 95%CI
0.3–0.9 for pT upstaging, and OR = 0.3, 95%CI 0.1–0.6 and OR = 0.4, 95%CI 0.2–0.9 for
pN upstaging). In multivariate regression, undergoing FDG-PET for locoregional staging
significantly increased the risk of pN upstaging at the final pathology (OR = 1.8, 95%CI 1–3,
p = 0.05). A high grade of the tumour at TURBT and a variant histology at RC were found
to be independent risk factors for overall and pT upstaging (OR = 4.3, 95%CI 1–17 and
OR = 2.3, 95%CI 1.1–4.6 for total upstaging and OR = 5.6, 95%CI 1.3–36 and OR = 2.5, 95%CI
1.2–5.1 for pT upstaging). Figure 2 provides a graphical representation of the upstaging
probability on the basis of different pathological characteristics.

Table 3. Multivariate regression models showing the risk of any upstaging, pT upstaging, or pN
upstaging on the basis of multiple predictors.

Any Upstaging pT Upstaging pN Upstaging

Parameter OR 95%CI p Value OR 95%CI p Value OR 95%CI p Value

Gender
Male Ref. Ref. Ref.

Female 0.9 0.5–1.6 0.75 0.9 0.5–1.6 0.7 0.9 0.5–1.8 0.8

Concomitant CIS
No Ref. Ref. Ref.
Yes 1.2 0.7–2.2 0.5 1.1 0.6–1.9 0.9 1 0.5–2 0.9
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Table 3. Cont.

Any Upstaging pT Upstaging pN Upstaging

Parameter OR 95%CI p Value OR 95%CI p Value OR 95%CI p Value

Grade at TURBT Ref. Ref.
NA NA NALow-grade

High-grade 4.3 1.1–17 0.04 5.6 1.3–36 0.02

Previous BCG exposure
No Ref. Ref. Ref.
Yes 0.7 0.4–1.6 0.4 0.7 0.3–1 0.4 1 0.4–2.4 1

mpMRI
No Ref. Ref. Ref.
Yes 1 0.43–2.1 0.9 0.9 0.4–2 0.8 0.9 0.3–2.5 0.9

FDG-PET
No Ref. Ref. Ref.
Yes 1.3 0.7–2.3 0.4 0.9 0.5–1.5 0.6 1.8 1–3.3 0.05

MDT discussion
No Ref. Ref. Ref.
Yes 0.5 0.3–0.9 0.02 0.5 0.3–0.9 0.02 0.44 0.2–0.9 0.02

NAC
No Ref. Ref. Ref.
Yes 0.4 0.2–0.7 0.002 0.4 0.2–0.7 0.02 0.3 0.1–0.6 0.001

Variant Histology at RC
Absent Ref. Ref. Ref.
Present 2.3 1.1–4.6 0.02 2.5 1.3–5 0.01 1.7 0.8–3.6 0.2

OR: odds ratio; 95%CI: 95% confidence interval; TURBT: trans-urethral resection of bladder tumour; CIS:
carcinoma in situ; BCG: Bacillus Calmette-Guérin; mpMRI: multiparametric magnetic resonance imaging; FDG-
PET: fluorodeoxyglucose positron emission tomography; MDT: multidisciplinary team; RC: radical cystectomy;
and NAC: neoadjuvant chemotherapy.
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4. Discussion
Previous evidence has highlighted the mismatch between preoperative clinical staging

via different types of assessment modalities and the postoperative final RC pathology [8,9].
An inadequate preoperative clinical stage may indeed delay definitive interventions and
lead to errors in treatment recommendations, ultimately negatively impacting survival
outcomes [17]. Recently, with the growing adoption of NAC and TMT, precise case selec-
tion in terms of both tumour and patient characteristics has become critically relevant to
effectively achieve optimal survival outcomes [3,7].

In our study, we interrogated our large single-institution cohort to determine the
preoperative and intraoperative clinical/pathological features associated with upstaging at
the final RC pathology. Of note, concomitant CIS in the TUR specimen did not significantly
impact the risk of upstaging. However, according to historical EORTC and NMIBC EAU
guidelines, this is well known as an adverse prognostic factor for later disease progression
and reduced survival chances [18]. On the other hand, by examining only cT2-MIBC cohorts,
previous evidence demonstrated conflicting results regarding the prognostic significance
of CIS. In a prospective multicentre study of 196 cT2-MIBC patients, no correlation was
identified between concomitant CIS and upstaging [19], while the results of a series of
1968 RC patients found concomitant CIS to be an independent predictor for upstaging [20].
Given this discrepancy, the association between the presence and extent of CIS and risk of
upstaging needs to be better defined in future studies to offer the best therapeutic option
for this particular class of patients. In our study, pelvic MRI was found to be a reliable
preoperative locoregional staging tool. On the other hand, patients who underwent PET-CT
were found to have a higher risk of non-detected lymph node involvement (i.e., false
negatives). These results might appear surprising and in contrast to previous research,
reporting a higher risk of clinical upstaging than downstaging in patients undergoing
RC [21,22]. However, since only cN0M0 patients were reviewed in the present study, the
risk of clinical upstaging with the different imaging tools adopted and the total diagnostic
accuracy could not be determined and was out of the scope of the study. While it is accepted
that FDG-PET/CT is superior for the detection of lymph node invasion compared to CT,
no single staging method provided optimal diagnostic accuracy [21]. For this reason, until
a dedicated imaging technique with a specific tracer is available, such as Prostate-Specific
Membrane Antigen (PSMA)-PET for prostate cancer, multimodality assessment staging is
preferred to increase accuracy in those patients who are eligible for BSS [23].

NAC prior to cystectomy has been recommended for eligible cT2-T4N0M0 patients
since 2008. Considering this recommendation, the rate of patients who underwent NAC
in the present study (32%) might appear to be relatively low. However, these results
do not substantially differ from those reported in other population-based studies [24,25].
Moreover, the role of NAC as a predictor of lower Cancer-Specific Mortality (CSM) in the
organ-confined stage (namely cT2N0M0) is less corroborated than non-organ-confined
disease, and just recently received formal validation [25,26]. Consequently, while the
vast majority of cases were discussed in an MDT session, it is not surprising that a high
percentage of patients, after being offered NAC according to the latest guidelines, refused
or were not fit to undergo NAC in light of uncertain survival. Of note, it is important
to reiterate that those patients who underwent NAC were found to have a significantly
lower risk of local or regional upstaging, once more corroborating the importance of
adequate perioperative systemic therapies. On the other hand, n = 32 of the patients (36.4%)
undergoing NAC were upstaged, re-confirming the well-known limitations of NAC’s
non-response rates, which in our case, are closer to the higher end of those reported in the
literature (8–41%) [27,28]. Suboptimal NAC and longer intervals before radical cystectomy
are the main risks associated with a poor response to NAC [29]. While it is true that
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NAC and chemotherapy regimens adopted during TMT for MIBC differ, a more thorough
understanding of the clinical and pathological risk factors associated with upstaging after
NAC could help better define predictors of poor outcomes of BSS. As previously reported,
different factors have been associated with pathological upstaging for RC, and many of
those have been evaluated in the setting of platinum-based NAC [8–10]. Immunotherapy-
based systemic regimens are currently the standard of care for metastatic BC [30]. Moreover,
EBRT has been demonstrated to enhance the cross-presentation of tumour antigens and the
upregulation of PD-L1 expression, further validating the adoption of Immune Checkpoint
Inhibitors (ICI) in TMT [31,32]. Currently, only platinum-based regimens are approved
by the international guidelines for NAC prior to RC. Accordingly, all patients included
in the present study underwent platinum-based regimens. Growing research is focusing
on expanding the indication of immunotherapy to this setting [33]. In this scenario, the
factors currently associated with poor responses to ICI might become risk factors of poor
responses to novel NAC regimens, and ultimately of RC upstaging [34].

Another critical step of our article is highlighting how adequate preoperative MDT
discussion reduced the risk of upstaging at the final pathology. These results could partially
be explained by the higher rate of MDT patients who underwent NAC, but even after
adjustment with multivariate analysis, the difference remained significant. The indication
for in-depth additional imaging, or a second inspection of the already-available radiological
examinations in the setting of an MDT session, attended by experienced uroradiologists, has
surely contributed to a more precise stage definition. In any case, as treatment options grow,
the number of patients being submitted for an MDT discussion is increasing, especially
in larger and tertiary centres [35]. Regarding pathological predictors, we found that
both a HG tumour at TURBT and the presence of a variant histology in RC specimens
were significantly and independently associated with upstaging, particularly with pT
upstaging. Only n = 1 LG patient was confirmed at final pathological analysis of the RC
specimen. This discrepancy could be attributed to an upgrading of BC during the time
elapsed between TURBT and RC or, most likely, to an uncomplete or suboptimal primary
resection. Results from the TURBT specimen might not have been representative of the
whole tumour, especially in the case of mixed grades or histology. Previous studies reported
lower response rates to NAC (both in terms of pathological downstaging and overall
survival) for BCs with a variant histology compared to conventional urothelial carcinoma
(UC) [36,37]. This is consistent with the poor responses to chemotherapy demonstrated
by some variant histologies, like plasmacytoid, sarcomatoid, and pure squamous cell
carcinoma [38]. However, the results remained significant even after adjustment for NAC at
multivariate analysis, suggesting the role of variant histology as an independent risk factor
for pathological upstaging. The poor responses to chemotherapy and the time-sensitive
risk of upstaging and progression suggest that caution is necessary when considering
patients diagnosed with a different histological type of BC for BSS. Nevertheless, few of the
available studies have evaluated the impact of variant histology on TMT outcomes, and
the results are still not able to determine whether specific histological variants should be
included or omitted from TMT, or should perhaps be offered an alternative personalized
BSS protocol [39,40].

Our study is not devoid of limitations. First, it is a retrospective study with a relatively
small sample size. Second, more specific data (such as cycles, dosage and specific regimens
of NAC, or type and percentage of various histological variants, etc.) were not ready
for review at the time of analysis. Lastly, we were not able to evaluate the impact of the
included variables on survival outcomes, as the survival analyses were not performed in
this study.
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5. Conclusions
In our study, we evaluated the preoperative clinical and pathological factors and

intraoperative variables associated with upstaging at the final pathology in a cohort of
275 cT2-MIBC patients undergoing RC. We found that lymph node staging with FDG-
PET-CT increased the risk of upstaging at final histological analysis, and that MDT and
NAC were independent protective factors. Our results suggest that patients with variant
histologies and HG tumours are at higher risk of upstaging when compared to pure urothe-
lial carcinomas and LG tumours, even when undergoing NAC. If we aim for increasing
the number of patients undergoing NAC or bladder-preserving strategies, future research
should focus on the precise determination of the clinical and pathological predictors of
upstaging for this heterogeneous class of patients.
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