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ABSTRACT

Objective: Compare clinical outcomes in patients having urothelial tumors invading less than one half of the depth of
bladder muscle and greater than one half of bladder muscle and, to determine various clinical variables as predictive factors
for survival.
Materials and Methods: According to our inclusion criteria, 57 patients among cases with T2 bladder tumor were selected.
Thirty-five patients (61.4 %) had pT2a (Group-1) and 22 patients (38.6%) had pT2b (Group-2) muscle invasive tumors. Mean
follow up time was 7.3 years for Group-1, and 6.1 years for Group-2. Multivariate analysis was performed in order to identify
possible correlation of clinical variables like age, gender, grade of primary tumor, appearance of local and/ or distant
metastasis with patient outcome.
Results: Five year recurrence-free and overall survival rates were 69.1% and 44.3% for patients with pT2a tumor, whereas
these ratios were 66.1% and 43%, respectively for patients with pT2b tumor (p = 0.896; p = 0.975). Mean overall and
progression-free survival times were 87.7 ± 13.8 and 116 ± 13.12 months for Group-1, while they were 73.8 ± 13.7 and 88.85 ±
12.55 months for Group-2, respectively. On both univariate and multivariate analysis, age was noticed as an independent
predictive factor for survival.
Conclusions: The depth of muscle invasion in bladder tumors has no prognostic significance. Recurrence of the disease
either locally or at distant sites dramatically shortens patients’ life. Being older than 60 years old during the time of radical
surgery, is also a bad prognostic factor for overall and progression-free survival.
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INTRODUCTION

Bladder carcinoma is the second most
frequent urogenital tumor disease, more than 90% of
which are transitional cell carcinoma (TCC). Nearly
30% of these tumors already are or will progress into
muscle invasive tumor during their follow up (1).

After classification of bladder tumors in 1992,
the AJCC (American Joint Committee on Cancer) and

UICC (Union Internationale Contre le Cancer) revised
this TNM (tumor, lymph node and metastasis) bladder
cancer staging system (2). They divided T2 tumors
(muscle invasive tumor) into superficial (T2a, tumor
invasion in less than one half of the depth of the bladder
muscle) and deep (T2b, tumor invasion in more than
one half of the depth of the bladder muscle). This
need for sub grouping of T2 tumors arose after Jewett



778

Substaging of pT2 Urothelial Bladder Tumors

had reported a significant prognostic difference in
bladder tumor patients with superficial and deep
muscle invasion. Including 18 patients with muscle
invasive bladder tumor, overall survival rate was 80%
for T2a tumors, whereas it was only 8% for T2b tumors
(3). Presently, since the 2002 version did not include
any changes for the staging of bladder cancer, the
use of the 1997 version is still encouraged in most
guidelines.

After this study, several studies were
conducted to compare clinical outcomes in terms of
overall and recurrence-free survival rates (4-9). In
contrast with the findings of Jewett in 1952, most of
these studies were unable to find a prognostic
difference between these subgroups. Last study
published on this subject was by Yu et al. (10). They
found significant difference when 10 year recurrence
free survival rate in pT2a and pT2b cases were
compared (79% vs. 64%). However, when they re-
compared after sub grouping as lymph node negative
and positive, the difference disappeared.

The paper by Cheng et al., revealed somewhat
more interesting findings. They evaluated the depth
of invasion by micrometer measurement and its
relation to clinical outcome (11). They found that tumor
size, rather than the degree of depth of muscle
invasion, had much more prognostic value in terms of
cancer specific and distant metastasis free survival
rates.

Similarly, the aim of our study was to evaluate
the practicality of subdividing the muscle invasion
into pT2a and PT2b in routine pathological
examination and to assess if substaging of T2 bladder
tumors is predictive for overall and recurrence free
survival.

MATERIALS AND METHODS

We performed retrospective evaluation of 225
patients who had undergone radical cystectomy and
bilateral pelvic lymphadenectomy for bladder urothelial
carcinoma in our department between January 1990
and December 2005. The 1997 TNM system was
used for staging. From records, we detected that all
specimens had been assessed by the same pathology

team. Multiple sections were obtained from the tumor,
bladder wall and adjacent mucosa. In addition, sections
from distant mucosa, regional lymph nodes and ureters
were evaluated. In men, tissue blocks from the seminal
vesicles and prostate were examined. In women, tissue
blocks obtained from ovaries, uterus and vagina were
examined. Palliative cystectomy cases; cases with
upper urinary tract tumors and non-transitional cell
carcinomas, were excluded. Also, cases with
histological features of squamous differentiation were
excluded.

We included cases with T2 urothelial
carcinoma of the bladder which did not have lymph
node metastasis on pathological evaluation of
cystectomy specimens, and which were not given
preoperative or early postoperative radio and/ or
chemotherapy.

Finally, 57 patients were included in the study.
Of these, 35 patients (61.4 %) had pT2a and 22
patients (38.6 %) had pT2b muscle invasive tumors.
As mentioned previously, none of those patients had
evidence of pelvic lymph node invasion.

Histological grading was performed
according to the World Health Organization /
International Society of Urologic Pathology
Classification (12).

The patients were initially seen 2 months after
surgery and then every 3 months for 2 years and every
6 months until disease progression or death. Each
examination consisted of full physical examination,
abdominal tomography, thorax X-rays and laboratory
investigations like complete blood count, serum
biochemical analysis.

The correlation of clinical and pathological
variables with survival was investigated by the Cox
proportional hazards test. Two, 3 and 5 year
recurrence free and overall survival rates were
compared between patients with pT2a (Group-1) and
pT2b (Group-2) tumor. The Kaplan-Meier method was
used to estimate progression free and cumulative
survival probabilities. Differences between groups on
the basis of progression free and overall survival rates
were assessed with log-rank test. Multivariate analysis
was performed using the Cox regression survival
method. A two- tailed p value of < 0.05 was accepted
as statistically significant.
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RESULTS

The mean patient age at surgery was 62.2
years for Group-1 and the mean follow up time was
7.3 years, while the mean age at surgery was 59.3
years in Group-2. Mean follow up time was 6.1 years
for this group (p = 0.657; p = 0.798). Demographic
distributions of patients were given in Table-1. During
follow-up, 19 patients died because of primary tumor
progression. No patient had died from unrelated
causes during follow up.

On both univariate and multivariate analysis,
age was noticed as a predictive factor for survival.
Patients younger than 60 years of age, had 2.5 times
higher advantage for survival on univariate analysis
(p = 0.05; hazard ratio = 2.45). On multivariate
analysis, age (p = 0.02; Hazard ratio: 5.6), appearance
of local and / or distant metastasis during follow up,

were also statistically significant effective factors on
survival (Table-2).

Initial surgical management consisted of
radical cystectomy, bilateral pelvic lymph node
dissection and urinary diversion including neobladder
replacement in 16 patients, continent urinary reservoir
in 12 patients, ileal conduit in 28 patients and
ureterocutaneostomy in 1 patient. Two, 3 and 5 year
recurrence free survival rates were 83.7%; 69.1%
and 69.1%, whereas 2,3,5 year overall survival rates
were 90.1%; 71% and  44.3% for patients with pT2a
tumor. Two, 3 and 5 year recurrence free survival
rates for patients with pT2b tumor, were 73.5%; 66.1%
and 66.1%, respectively. Overall survival rates for this
group were 88.9%; 64.6% and 43%. Although, 2,3
and 5 year recurrence free and overall survival rates
were lower in pT2b patients, both recurrence free
survival and overall survival rates were statistically
insignificant between Group-1 and 2 (p = 0.896; p =
0.975) (Figure-1 and 2). On multivariate analysis, pT
substaging (pT2b versus pT2a) had a hazard ratio
greater than 1 (2.2), but the p value was again
insignificant (p = 0.142) (Table-2).

Mean survival time was 87.7 ± 13.8 months
for Group-1, and 73.8 ± 13.7 months for Group-2 (p =
0.97). Mean progression-free survival time was 116
± 13.12 months for Group-1, while it was 88.85 ± 12.55
months for Group-2 (p = 0.53).

When we divided each group into two as
patients with low grade and high grade tumors; mean
survival times for patients with low and high grade
tumors in Group-1, were 105.18 ± 16.54 and 37.8 ±
5.57 months, respectively (p = 0.10). In Group-2, these
were 53.33 ± 17.06 months for patients with low grade

Table 1 – Distribution of cases by sex, age and grade.

Characteristics

Sex
Male
Female

Age
60 or younger
Older than 60

Grade
Low
High

Number of
pT2a (%)

32 (91.4%)
03 (8.6%)

18 (51.4%)
17 (48.5%)

21 (60%)
14 (40%)

Number of
pT2b (%)

21 (95.5%)
01(4.5%)

14 (63.6%)
08 (36.3)

10 (45.4%)
12 (54.5%)

Table 2 – Association of various variables with survival for patients with T2 bladder cancer on multivariate analysis.

Parameter

Age (> 60 versus ≤ 60)

Local and/ or distant metastasis
(positive versus negative)

pT stage (pT2b versus pT2a)

p Value

  0.002

  0.000

 0.142

Hazard Ratio

       05.6

       31.4

0
      02.2

95% Confidence Interval

             1.85 - 16.98

             6.75 - 146.16

             0.75 - 6.85
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Figure 1 – Kaplan-Meier curve demonstrating cumulative survival in patients with pT2a and pT2b bladder cancer.

Figure 2 – Kaplan-Meier curve demonstrating progression-free survival in patients with pT2a  and pT2b  bladder cancer.
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tumors and 84.4 ± 16.4 months for patients with high
grade tumors (p = 0.32). Although the differences
seem great especially in Group-1, no statistical
significance was present.

Local pelvic recurrence or distant metastasis
developed in 13 of 57 patients (22.8%) with pT2
disease. Seven (20%) out of 13 patients who showed
progression of the primary tumor during follow up,
were belong to Group-1 (distant metastasis in 6; both
local recurrence and distant metastasis in 1 case),
whereas 6 patients (27.2%) in Group-2 showed
progression of primary tumor (local pelvic recurrence
in 1; distant metastasis in 5 cases). There was no
statistically significant difference when groups were
compared (p = 0.496).

None of the variables, including gender and
primary tumor grade were significantly associated with
patient outcome. Thus, none of them were believed
to be predictive of patient survival.

COMMENTS

Presently, TNM staging system revised in
1997 seems to provide the most valuable prognostic
information in patients with transitional cell carcinoma
of the bladder. Superficial (T1), muscle invasive (T2)
and perivesical invasive (> T2) urothelial tumors have
significantly different 5 year recurrence free and
survival rates. Nicely, T1 tumors form the major and
best prognostic group. Only 25% of these cases do
not survive 5 years (13). For T2 tumors, 5 year survival
rates were given as approximately 60% (40-70%) (4-
9). Nevertheless, Skinner and Herr, reported that
urothelial cancers invading perivesical fat tissue had
much worse prognosis than those not invading the
perivesical fat tissue (14-17).

For high grade, non metastatic, muscle
invasive urothelial tumors, radical cystectomy is
accepted as the gold standard treatment. Although it
is a major surgical procedure including reconstructive
techniques for neobladder replacement, this operation
provides high 5 year survival rates. In addition,
cystectomy with pelvic lymph node dissection allows
the clinician to know accurate pathological staging
of the primary tumor, and aids in further treatment

planning, including adjuvant radio and / or
chemotherapy.

For organ confined lymph node negative T2
tumors, May et al., reported a 74% progression free 5
year survival rate, which was very close to the ratios
given for T1 tumors (18). In a study by Wishnow and
colleagues, 5 year mean survival and disease free
survival rates after radical cystectomy, were 82 and
77%, respectively for patients with Stage B disease
(19). In 2001, Stein et al. presented their long term
surgical experience and patient outcomes in 1054 cases
treated with radical cystectomy for invasive
transitional cell carcinoma of the bladder (1). Their 5
and 10 year recurrence free survival rates for organ-
confined lymph node negative tumors were, 85% and
82%, respectively. However, it was not the case for
lymph node positive cases. Five year recurrence free
and overall survival rates were, 35% and 31%,
respectively for those patients.

In last years, major criticism on TNM system,
was focused on if substaging of T2 tumors was really
necessary. The findings of the studies evaluating the
correlation of depth of muscle invasion with patient
survival, indicate that this parameter is of no prognostic
value (4-9). For this reason, some of the uro-
oncologists offer the removal of substaging of T2
bladder cancers from TNM systems.

Although our study was retrospective,
parameters like age, gender, and mean follow up times
were similar in each group. Tumor progression rates
for Group-1 and 2 were 20% and 27.2% respectively,
which were also close (p > 0.05). Grade of the primary
tumor was not correlated with survival of patients in
both groups. Statistically significant difference was
only observed when mean survival times of patients
who developed progression of the disease were
compared with survival times of the cases who were
recurrence or metastasis free during their follow up.

Instead of substaging, Cheng et al., mentioned
the prognostic value of primary tumor size (11).
Actually, we had problems in accurate evaluation of
primary tumor size, since they were not always
mentioned in pathology reports. So, we were not able
to include this parameter for survival analysis. Cheng
and associates found lower results than our study,
revealing 62% 5 year survival rate for patients with
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pT2a tumors and 56% for patients with pT2b tumors
(11). But, they included node positive cases. After they
divided study population according to their lymph node
status, they reported 10 year recurrence free survival
as 74% for lymph node negative cases.

We were interested in age as an independent
predictive factor for survival, and we observed
statistically significant difference in the 6th decade.
This means that, for bladder tumor patient, being older
than 60 years old at the time of radical surgery is a
bad prognostic factor for both progression-free and
overall survival.

One should reasonably think that the
appearance of local and / or distant metastasis during
follow-up, is a progression of the disease, not a real
predictive factor. So, high correlation of this variable
with survival might be expected. But, it is not the case
for age. As Cheng et al. insisted on the importance of
primary tumor size, we aimed to take the attention of
uro-oncologists on the predictive value of age (11).
Most prominent difference was observed in the 6th
decade in our study. Thus, we have taken the age 60
as a cut-off point.

Regarding that all cases in our study
population were lymph node negative, the rates Yu
and colleagues reported, were higher than our results
(69.1% vs. 66.1%). They reported 10 year recurrence
free survival rate for node negative pT2a disease as
84% and for pT2b disease as 74% (10).

But, we cannot ignore the effect of substaging
on survival. In our study, although the p value was
insignificant; odds ratio of higher than 1 (2.2) on
multivariate analysis, suggest possible effect of pT
substaging on cancer specific survival of these patients.
Similarly, in the study by Cheng, 10 year survival rates
were lower in cases with pT2b disease compared with
pT2a disease (51% vs. 48%). But, the p value was
again insignificant (11). When they re-compared 10
year cancer specific survival rates in lymph node
negative cases between the 2 groups, they found a
risk ratio of 2 (pT2b versus pT2a); a value which was
so close to ours (2.2).

Limitations of the study should be discussed.
First of all, our sample size is relatively small. But, in
order to form homogenous study groups, we excluded
cases; with histological features of squamous

differentiation, having nodal involvements on
pathological evaluation of cystectomy specimens, and
who were given preoperative or early postoperative
radio and / or chemotherapy. We hope in the near
future, prospective studies with larger series, will be
published and, will give more valuable data.

CONCLUSIONS

We think that the depth of muscle invasion in
bladder tumors has no prognostic significance. But,
we cannot fully exclude its role on cancer specific
survival. In addition, the results underline the
importance of patient age at the time of surgery, as
age was found an independent prognostic factor for
both overall and progression-free survival.
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the inner half and T2b (B2) infiltrating the outer half
based on survival differences observed in just 18
patients. Over the ensuing decades, increasing
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worldwide experience suggested that perhaps such
substaging may not be in fact predictive leading Jewitt
to revise his comments stating in 1978 that “the arbitrary
dividing line drawn 30 years ago at the halfway level
to separate B1 and B2 was too superficial.” His
remarks seem to also acknowledge the greater
relevance of deeper invasion - i.e. involvement of the
perivesical soft tissue - as having worse disease-
associated outcomes.

The present study supports this contention by
failing to demonstrate any survival differences in
bladder cancer patients when stratified by depth of
muscle-invasion - T2a versus T2b. These results
support the recent findings Cheng et al. from the Mayo
Clinic. Furthermore, although Yu et al. recently
demonstrated decreased survival in T2b vs. T2a
patients, these differences disappeared when patients
were re-analyzed according to lymph node status.

The ongoing study to help identify which
clinical and pathological parameters have a relevant
impact on a patient’s prognosis remains an important

and worthy research endeavor. However, the answers
may ultimately lie beyond the clinical and histological
findings alone, and are likely to be found in the
molecular and genetic signatures of tumors occurring
at the cellular level. Tumor suppressor genes (e.g. p53
and Rb), proliferative indices (Ki-67), urinary growth
factors (e.g. epidermal growth factor, basic fibroblast
growth factor, and CD44), matrix metalloproteinses
(e.g. MMP-9), and urinary plasminogen activators are
just some of the indicators that one day may prove to
be valuable adjuncts in the management of urothelial
cancers.

These include blood group antigens (e.g.,
LewisX), tumor suppressor genes (e.g. p53 and Rb),
proliferative indices (Ki-67), urinary growth factors
(e.g. epidermal growth factor, basic fibroblast growth
factor, and CD44), matrix metalloproteinses (e.g.
MMP-9), and urinary plasminogen activators. One day
such indicators may prove to be valuable adjuncts to
stage and grade in the management of noninvasive
urothelial cancers.
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