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Abstract. This study was conducted to test a new substaging
system in a population of patients with stage T1 bladder
cancer (BC) at diagnosis and assess its prognostic role in
terms of disease progression and disease-specific survival
(DSS). Patients with primary stage T1G3 urothelial carcinoma
of the bladder were stratified according to the following
models: i) Tla [the tumour does not infiltrate the muscu-
laris mucosae-vascular plexus, (MM-VP)]; TIb (the tumour
partially infiltrates the MM-VP); and Tlc (the tumour infil-
trates and invades the MM-VP). ii) T1m (diameter of tumour
infiltrating the lamina propria <0.5 mm under a high-reso-
Iution microscope; and Tle (diameter of tumour infiltrating
the lamina propria >0.5 mm). Age, gender, tumour size and
multifocality were not found to be of statistical significance.
Using the Tla/T1b/Tlc system, patients with stage Tla
disease exhibited a 5- and 10-year progression rate of 13.3 and
20%, respectively, without reaching statistical significance.
Moreover, patients with stage Tla disease exhibited a 5- and
10-year DSS of 93.3 and 73.3%, respectively, which was higher
compared to T1b and Tlc but not statistically significant.
Using the TIm/Tle system, patients with stage T1m disease
exhibited a disease progression rate of 8.3 and 16.7% at 5 and
10 years, respectively, which was not statistically significant.
Moreover, patients in group T1m presented with DSS rates of
91.7 and 83.3% at 5 and 10 years, respectively, which were
higher compared to those in the Tle group (71.4 and 60.7%),
although not reaching statistical significance. In conclusion, in
our study, neither of the two substaging systems of stage T1
BC reached the prognostic conventional significance level for
tumour progression or DSS.
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Introduction

Bladder cancer (BC) is the most common malignancy of the
urinary tract. At diagnosis, ~75-85% of BCs are confined to the
mucosa [stage Ta and carcinoma in situ (CIS)] or submucosa
(stage T1) (1). These categories are grouped as non-muscle
invasive bladder cancer (NMIBC).

BC cannot be considered as a single nosological entity,
but rather as a chronic, heterogeneous and polychronotopic
neoplastic diathesis, spatially and temporally multicentric.
Due to these characteristics, BC has a largely unpredictable
natural history.

This tumour is, in fact, characterized by various types of
spreading; it may be circumscribed or locally invasive, multi-
centered, often with areas of CIS, aggressive, it may grow
rapidly, be invasive and develop early distant metastases.

The unpredictable biological behaviour of BC raises a
number of questions, amongst which why some superficial
tumours remain localized, whereas others, with identical
characteristics, become invasive. The six most significant
clinicopathological factors that determine a prognostic score
for BC regarding recurrence and disease progression are as
follows: number of tumours, size, previous recurrence rate,
T stage, presence of concomitant CIS and tumour grade (2).

With regard to prognosis and treatment, stage T1 BC
requires careful consideration, as a number of these tumours
have a high ratio of undifferentiated cells, with a consequently
high risk of progression and poor prognosis.

The treatment options for patients with high-grade T1 stage
NMIBC are complete resection of the lesion, followed by
a cycle of adjuvant intravesical Bacillus Calmette-Guérin
(BCQG) instillation, which was shown to achieve a reduction
of the recurrence rate and, to a lesser extent, reduce or at least
delay the progression of the disease. An alternative treatment
option is radical cystectomy with urinary diversion (3-6).

With conservative therapy, 20-40% of the patients will
develop progression of the disease within 5 years (7). Patients
undergoing cystectomy for muscle invasive tumour progres-
sion exhibit a lower disease-free survival rate compared to
those undergoing radical cystectomy for muscle invasive BC
at diagnosis (28 vs. 55%) (8).

We should consider that radical cystectomy as a primary
option may be an overtreatment for ~50% of the patients (9).
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Due to the high risk of progression, the uncertainty of
long-term outcome and the weak efficacy of BCG treatment on
disease progression, we must identify T1 tumours with aggres-
sive behaviour in order to plan the most appropriate treatment,
as they are prone to recurrence and progression.

Therefore, several authors attempted to subclassify
stage T1 tumours into subgroups, using different anatomical
landmarks with different results (10-27).

A stratification of the T1 stage based on the infiltration
(T1b) or not (T1a) of the muscularis mucosae or its invasion
(T1c), has provided satisfactory results and is possibly the most
accurate evaluation of tumour depth (as regards the chorion).
However, this substaging system may be used in 58-100%
of the cases, due to the absence of the muscularis mucosae
in different histological preparations (10-23,27). A method
which evaluates the depth of invasion (< or >1.5 mm) of the
lamina propria may be more easily achievable, although less
precise (24,28-29). A number of these substaging systems
were found to exhibit a significant correlation with disease
progression (11-12,14-15,19-25,27); however, few exhibited a
significant correlation with overall survival (OS) (16,23) as
well as disease-specific survival (DSS) (10,23,25,27).

The pathologist should always provide an indication of the
depth of invasion into the subepithelial stroma and should always
report the presence in the sample of muscle bundles definitely
free from invasion and belonging to the detrusor, if present.

Due to the possibility of a pathological mismatch regarding
the identification of the muscularis mucosae-vascular plexus
(MM-VP), in the attempt to overcome this discrepancy,
van der Aa et al (24) proposed a new and reliable subclassifi-
cation system, with the primary aim of predicting the clinical
behaviour of these tumours. This system does not require the
identification of the MM-VP, but applies the concept of micro-
invasion (T1m) in the case of single invasion of the lamina
propria with length of <0.5 mm at high magnification and
extensive invasion (Tle) in the presence of multifocal areas of
infiltration or with a length of >0.5 mm (24).

Recently, van Rhijn et al (27), evaluated the impact of the
method suggested by van der Aa et al (24) on clinical outcome
and reported a significant correlation of this substaging system
not only with disease progression, but also with cancer-specific
survival. The aim of this study was to test this new substaging
system in our population of patients with stage T1 NMIBC
at diagnosis and assess its prognostic role in terms of disease
progression and DSS.

Material and methods

Patients. All patients with primary stage T1G3 urothelial
carcinoma of the urinary bladder who were referred to our
institution between January, 2000 and December, 2006 were
included in this study. Patients with a history of BC prior
to the occurrence of a T1 tumour were not considered. The
pathological specimens were reviewed in order to confirm the
diagnosis of T1 and the substaging.

We retrospectively identified 40 patients (8§ women and
32 men) with a mean age + standard deviation (SD) at diag-
nosis of 69.9+10.5 years. All the patients had undergone a
transurethral resection of the bladder tumour (TUR-BT). A
second TUR-BT within 6 weeks was performed in cases of
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macroscopic incomplete TUR-BT or absence of muscularis
mucosae after the first endoscopic resection. All the patients
were initially managed conservatively with an induction
course of BCG. Random biopsies, a standard repeat TUR and
a single instillation of chemotherapy following TUR were
not performed (26). The surveillance of the patients included
cystoscopy and cytology every 3-4 months in the first 2 years
and at a lower frequency thereafter (6-12 months) if no recur-
rence was detected. Upper urinary tractimaging was performed
every 2 years or when indicated by clinical suspicion (26).

Disease progression was defined as detection of a
muscle-invasive BC in case of recurrence or the presence of
local or distant metastases. The patients were followed up until
death or until their last outpatient follow-up.

Staging. The original slides of 40 primary T1 bladder
tumours were reviewed by one pathologist (M.B.) to deter-
mine stage and grade. The pathologist was blinded to the
clinical outcome but was aware of the original T1 diagnosis.
The World Health Organization 1973 and 2004 classifications
were used to review the grade. After confirming stage T1,
the pathologist further stratified the patients according to the
following models: i) Tla (the tumour does not infiltrate the
MM-VP), T1b (the tumour partially infiltrates the MM-VP)
and Tlc (the tumour infiltrates and invades the MM-VP). If
the MM-VP was not present at the invasion front, the case
was assigned to Tla or Tlc, based on the extent of inva-
sion into the lamina propria by examining the MM-VP in
tumour-free areas in the same or other TUR chips. ii) T1lm
(maximum diameter of the tumour infiltrating the lamina
propria <0.5 mm under a high-resolution microscope) and
Tle (maximum diameter of the tumour infiltrating the lamina
propria >0.5 mm).

Statistical analysis. Statistical analysis was performed using
SPSS software, version 20.0 (IBM, Armonk, NY, USA).
Continuous variables are reported as means = SD (in cases
of normal distribution) or median and interquartile range
(IQR) (in cases of non-normal distribution). The t-test,
Mann-Whitney U test and Pearson's Chi-square test were
used to compare categorical and continuous variables. The
clinical outcomes, such as disease progression and DSS, were
analyzed using univariate statistical analysis according to
Kaplan-Meier and multivariate analysis using Cox regression,
in order to identify independent prognostic factors among age,
gender, tumour size, tumour multifocality and substaging. A
two-sided P<0.05 was considered to indicate a statistically
significant difference.

Results

Patient and tumour characteristics, patient distribution and
outcomes. Table I summarizes the demographic characteristics
of patients and tumours following pathological review. The
distribution of patients with regard to the two different models
is presented in Table II. The MM-VP was not present at the
tumour invasion front in 3 tumours (7.5%). These cases were
all classified as Tla, as indicated in ‘Patients and methods’.
The median follow-up was 9.5 years (IQR, 3-11.25 years).
No patients experienced disease recurrence at the level of the



Table I. Patients and tumour characteristics after pathological
review.

Variables No. (%)
No. of patients 40 (100)
Gender

Male 32 (80)

Female 8 (20)
No. of tumours

Single 38 (91)

Multiple 2(9)
Tumour size (cm)

<3 39 (97.5)

>3 1(2.5)
Concurrent carcinoma in situ

Yes 0 (0)

No 40 (100)
Endovesical therapy

Bacillus Calmette-Guérin 21 (52.5)

No 19 (47.5)

Table II. Distribution of patients in accordance with the two
modes of T1 substaging.

T1 substaging No. (%)
According to
MM-VP invasion
Tla 15 (37.5)
T1b 25 (62.5)
Tlc 0(0)
According to tumour diameter
invading the lamina propria
Tlm 12 (30)
Tle 28 (70)

MM-VP, muscularis mucosae-vascular plexus.

upper urinary tract. No patients underwent radical cystectomy
for stage T1 disease at diagnosis.

No patients underwent intravesical chemotherapy after
TUR-BT; 21 patients (52.5%) were subjected to intravesical
immunotherapy with BCG. Age, gender, tumour size and
multifocality were not found to be of statistical significance.

The DSS at 5 and 10 years was 80 and 67.5%, respectively.
A total of 13 patients (32.5%) developed disease progression at
5 years and eventually succumbed to BC.

DSS and disease progression according to substage. The
Kaplan-Meier curves regarding DSS and disease progression
according to the two types of substaging are shown in Fig. 1.
With regard to disease progression, patients with stage Tla
disease exhibited a 5- and 10-year progression rate of 13.3
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and 20%, respectively, which was lower compared to that in
patients with stage T1b disease, without reaching full statis-
tical significance (P=0.058).

With regard to DSS, patients with stage Tla disease exhib-
ited a 5- and 10-year DSS of 93.3 and 73.3%, respectively,
which was higher but not statistically significant compared to
that of the T1b group (72 and 64%, P=0.248).

Using the T1m/Tle substaging system, the group of patients
with stage T1m disease exhibited a disease progression rate of
8.3 and 16.7% at 5 and 10 years, respectively, which was lower
but not statistically significant compared to that in the group
with stage Tle disease (39.3%, P=0.08).

With regard to DSS, the patients in the T1m group presented
with DSS rates of 91.7 and 83.3% at 5 and 10 years, respec-
tively, which was higher compared to those in the Tle group
(71.4 and 60.7%), although not reaching statistical significance
(P=0.119).

Discussion

The treatment of stage T1 urothelial bladder tumours represents
a therapeutic challenge. Conservative treatment may lead to
disease progression and death; however, a radical intervention,
such as radical cystectomy, may represent an overtreatment of
patients who may not ultimately develop disease progression.
Therefore, it is important to establish a substaging system
which is simple and useful in clinical practice and able to
provide prognostic information, in order to guide the urologist
through the decision-making process for the management of
such patients.

Several studies investigated the usefulness of the MM-VP
layer in stratifying stage T1 urothelial carcinoma of the bladder
into Tla, T1b and Tlc substages (10-23,27). The main problem
of this system lies with the lack of consensus regarding the iden-
tification of the MM-VP at the level of the invasive front of the
tumour (28,29). Consequently, the percentages of substaging
were highly variable, between 58 and 100% (10-23,27). This
high variability may be further explained by the different
quality of TUR-BT and by the possible damage to the lamina
propria due to TUR-BT itself and by the intravesical treatment.
In our study, we obtained an overall substaging rate of 92.5%.
However, it is not always possible to obtain a satisfactory
excisional biopsy specimen comprising an adequate sample
of muscle layer, making it difficult to perform this type of
substaging.

For this reason, Cheng er al (25) proposed a new staging
system based on the depth of invasion expressed in ym. The
authors demonstrated that millimeter measurement of the
depth of invasion in TUR-BT specimens was possible in 100%
of the 83 TUR-BT samples analyzed and proposed a 1.5-mm
cut-off (25). The possible limitations of this cut-off lie with the
variability of the thickness of the lamina propria.

In order to overcome this limitation, van der Aa et al (24)
modified the concept of Cheng et al (25), recommending a
depth of 0.5 mm to distinguish microinvasion (T1m) from
‘extended’ invasion (T1e). This new substaging tool is easy to
apply, reproducible, useful in 100% of cases and more reliable
compared to other substaging systems (28).

Recently, van Rhijn er al (27) analyzed the T1a/T1b/T1c and
T1m/Tle substaging system,demonstrating a higher prognostic
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Figure 1. (A) Kaplan-Meier curves regarding disease progression in groups Tla and T1b. The stage Tla group exhibited a disease progression rate of 13.3
and 20% at 5 and 10 years, respectively; in the T1b stage group, the disease progression at 5-10 years was 40% (P=0.058). (B) Kaplan-Meier curves regarding
disease-specific survival (DSS) in groups Tla and T1b. In the stage Tla group the DSS rate at 5 and 10 years was 93.3 and 73.3%, respectively, whereas the
T1b stage group exhibited 5- and 10-year DSS rate of 72 and 64%, respectively (P=0.248). (C) Kaplan-Meier curves regarding disease progression in groups
Tle and T1m. In the stage T1m group the percentage of patients free of disease progression at 5 and 10 years was 91.7 and 83.3%, respectively, whereas in the
stage Tla group it was 60.7% at 5 and 10 years (P=0.08). (D) Kaplan-Meier curves regarding DSS in groups T1m and T1le. In the stage T1m group the DSS rate
at 5 and 10 years was 91.7 and 83.3%, respectively, whereas in the stage Tle group it was 71.4 and 60.7% at 5 and 10 years, respectively (P=0.119).

value in terms of disease progression as well as DSS. In fact,
in this study, the prognostic value of the T1a/T1b/Tlc system
was statistically significant only for disease progression and
only at the univariate analysis. However, this substaging was
only possible in 63% of the samples; the number of patients
was not sufficient to corroborate the result. In our study, it was
not possible to identify any prognostic significance for this
system, neither for disease progression nor for DSS, although
substaging was possible in 92.5% of the cases. However, the
sample size of our study was insufficient for a reliable statis-
tical evaluation.

Faivre d'Arcier et al (23), analyzing a population 3 times
more numerous and with a substaging percentage of 100%,
reported a significant prognostic value for such substaging, not
only with regard to the disease progression, but also with regard
to the cancer-specific survival and OS. When performing a
pooled analysis of data in the literature (including our own),
despite the considerable heterogeneity among the studies,

a significant prognostic role for Tla/T1b/Tlc substaging
emerged, with regard to disease progression and DSS (Fig. 2).

With regard to the TIm/Tle substaging, two studies inves-
tigated its prognostic value on disease progression (24,27) and
only one on the DSS (27); those studies identified a significance
at the multivariate analysis, which was not fully confirmed,
however, by our study.

However, at the cumulative analysis of the literature data
(including our own study), this substaging system was of
significant prognostic value on disease progression and DSS,
although with the same limitations regarding heterogeneity as
in the other substaging system (Fig. 2).

All studies available in the literature, including ours, present
with several limitations, such as the retrospective design, the
small sample size and the lack of a standard TUR-BT. The
advantage of the T1m/Tle substaging system is represented
by its greater reproducibility and feasibility, regardless of the
presence of the MM-VP.
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Figure 2. (A) Pooled analysis of prognostic value of T1a/T1b/Tlc substaging in relation to disease progression. (B) Pooled analysis of prognostic value of
T1a/T1b/Tlc substaging in relation to the disease-specific survival (DSS) in favour of T1a. (C) Pooled analysis of prognostic value of T1m/Tle substaging in
relation to disease progression. (D) Cumulative analysis of the prognostic value of TIm/Tle substaging in relation to DSS in favour of T1m.
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In conclusion, although in our study the two substaging
systems of T1 carcinoma of the bladder were not proven to
be fully prognostic regarding tumour progression or DSS,
the cumulative analysis of the literature indicated that both
systems, namely the Tla vs. T1b/Tlc and the Tlm vs. T1
appear to be predictive of the behaviour of BC.

The T1m/Tle system may be more applicable and repro-
ducible, being independent from the presence of MM-VP on
the sample and independent from the quality of the initial
TUR-BT. Therefore, this system may be a valid and useful
prognostic tool for guiding the decision-making process for
the treatment of patients with stage T1 BC.

However, further prospective, properly designed and
well conducted cohort studies with adequate sample size
are required in order to determine the optimal prognostic
substaging model for T1 BC.
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