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Abstract. A group of 343 patients with bladder carcinomas
was uniformly staged, both clinico-radiologically and patho-
logically. In accordance with pathological staging, they were
treated from 1983 to 1990 and follow-up was closed on Jan-
uary 1992. No systemic chemotherapy regime was used. The
present study was designed to assess the value of classical
morphological parameters (tumour extension, histological
subtype, grade and growth pattern) in the prediction of prog-
nosis, and also to evaluate the adequacy of the current TNM
classification (4th edition, 1987) of bladder cancer. The ini-
tial tumour stage appears the most useful criterion in the pre-
diction of prognosis. Nevertheless, survival analysis con-
firms the necessity to modify the present TNM classification
for routine clinical practice. In fact, stage III proves to be het-
erogeneous, and the difference in survival between catego-
ries pT3a and pT3b is even more statistically significant (log-
rank P<0.01) than the difference between pT2 and pT3 as a
whole (log-rank P<0.02). Consequently, invasion of the
muscular layer should be reclassified into a common stage 11,
equivalent to the B category in the ABCD system. Moreover,
stage IV is also heterogeneous in terms of survival. Despite
the overall life-expectancy being rather poor for a patient
with bladder carcinoma, three subsets with different progno-
sis (log-rank P<0.001) can be identified: pT4NOMO;
pTxN1-3MO; pTxNyM1, where x and y represent any num-
ber. Therefore, we believe that various subgroups should be
distinguished in a future edition of the TNM classification.
Current treatment modalities, involving the role of systemic
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chemotherapy and aimed at bladder preservation, make such
innovations even more convenient for a new edition of the
TNM classification of bladder cancer. Apart from tumour
staging, several microscopic morphological parameters are
valuable in distinguishing patients with different prognosis.
Pure transitional-cell histology, papillar growth, and low
grade, are favourable data. In fact, tumour grade, although
somewhat subjective, is a factor of major prognostic impor-
tance. Pauwels’ distinction of intermedium grade 2 into 2A
and 2B is also helpful in the assessment of a population of
“intermediate” prognosis. Similarly, with regard to superfi-
cial tumours, the division of infiltration levels of sub-
epithelial connective tissue into “superficial” or “deep into
the muscularis mucosae”, is also relevant, even after stratifi-
cation by grade.

Key words: TNM classification ~ Bladder cancer — Tumour
grade — Predictive parameters

Introduction

Several clinico-pathological parameters, such as stage,
grade, growth pattern, tumour size, focality of the lesion, as-
sociation of carcinoma in situ, and tumour response to radio-
or chemotherapy, have been considered important in estimat-
ing the prognosis of patients with transitional-cell carcinoma
(TCC) of the urinary bladder (Batata et al. 1981; Narayana et
al. 1983; Shipley et al. 1985; Webb 1985; Friedell 1987; Rag-
havan 1988; Raghavan and Wallace 1990; Reuter 1990). No
one disputes the fact that the most important of these is tu-
mour stage at diagnosis (Kern 1984; Blomjous et al. 1989;
Hendry et al. 1990; Greven et al. 1990; Lipponen et
al.1990a, 1991). On the other hand, histological grading
does predict the outcome rather closely, and is not as limited
in routine practice as are depth of invasion and growth pat-
tern (Kern 1984; Jordan et al. 1987; Hendry et al. 1990; Car-
bin et al. 1991 b). What is more, tumour size and infiltration
are determined by proliferative activity and therefore appear
somehow secondary to tumour grading (Helpap 1992). There
is no doubt, then, that the correlation between the grade of a



bladder tumour and its clinical course is not a random one
(Bergkvist et al. 1965; Gilbert et al. 1978; Collan et al. 1979;
Sjolin et al. 1976; Jordan et al. 1987; Torti et al. 1987; Lip-
ponen et al. 1990a). However, besides being subjective
(Ooms et al. 1983), the present histological grading systems
do not satisfactorily predict the recurrence and progression
of superficial tumours (Torti and Lum 1984; Lipponen et al.
1990 a). Histoquantitative techniques that are intended to re-
place or significantly improve histological grading, have
been developed for that purpose (Blomjous et al. 1989; Lip-
ponen et al. 1990 a, b, 1991). However, no clinically applica-
ble morphometric grading system has been achieved to date
(Lipponen et al. 1991), and the actual role of flow cytometry,
which is evidently suboptimal for ploidy analysis, offers no
particular advantage over stage or grade in predicting treat-
ment outcome (Lipponen et al.1990 a; Walther 1992; Jacob-
sen et al. 1992). Both facts prompt us to consider classical
histopathological criteria the most secure prognosticators in
daily practice. Consequently, the decision on treatment of
bladder malignancy is at present based on clinical stage and
grade (Jacobi et al. 1985).

The relationship between depth of infiltration and both
potential curability (Jewett and Strong 1946) and survival
(Jewett 1952), demonstrated long ago, created the basis for
the popular ABCD classification (Marshall 1952). The initial
TNM classification of bladder tumours was published in
1968, but did not gain general acceptance until a second edi-
tion in 1974 (UICC 1974). The 1978/1982 version was wide-
ly recognized all over the world (UICC 1978, 1982; AJCC
1983) and used as a support for many clinical trials. Most of
the changes introduced in the fourth 1987 edition were high-
ly controversial (UICC 1987), even to the extent that both the
EORTC Genitourinary Group and the MRC Working Party in
Urological Cancer considered them unacceptable (Hall et al.
1968; Schroder et al. 1988; Chisholm 1988), and recom-
mended stage grouping has been bitterly criticised. Similarly,
the omission of the concept of minimal requirements has also
been a matter of debate (Hall and Prout 1990). That is, when-
ever a biopsy is adequate to evaluate the highest pT category,
pT determination from the transurethral resection (TUR)
specimen is allowed (UICC 1987). Positive lymph-node in-
volvement is known to have ominous significance (Fradet
1990). Pathological assessment is the only safe method to
identify lymph-node metastases, but for several reasons biop-
sy or removal of lymph nodes is not performed in many cases
of bladder carcinoma. Therefore, stage grouping in clinical
practice is often determined by the assessment of N (and not
pN), in the same way as happens with the M category.

It must be stressed that the objective of this paper is not
the study of survival after any specific treatment. Nor is it,
strictly speaking, to establish the accuracy, of the TNM clas-
sification in predicting prognosis, because treatment modali-
ties differ according to stage. The present study intends to
evaluate the adequacy of the actual 1987 edition of the TNM
classification for routine practice. It is our opinion that, de-
spite all criticism, the classification is valuable in predicting
survival. Nevertheless, now that bladder preservation is in-
creasingly the aim, and that systemic chemotherapy is some-
how changing our attitude towards advanced bladder carci-
noma, a critical review of this staging system appears
mandatory.
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Materials and methods

Between 1983 and 1990, 552 patients underwent clinical and pathologi-
cal evaluation for bladder carcinoma. In accordance with the 1987 TNM
classification of bladder cancer, a total of 343 cases (62.14%) could be
reliably staged. Following actual criteria (Catalona 1991), thorough
clinico-radiological staging was based on physical exploration, intrave-
nous urography, sonographic studies, computed tomography (CT) scan
examination, and bone scintigrams. Magnetic resonance imaging (MRI)
was also occasionally used. Accurate pathological staging was achieved
either from cystectomy specimens or from complete TUR (systematical-
ly including perivesical fat and prostate). Cases devoid of sufficient
histopathological material (30.80%) to allow reliable pathological eval-
uation by 1987 TNM criteria were not considered in this study. Treat-
ment modalities that could invalidate the initial histopathological stag-
ing (preoperative radiation, induction systemic chemotherapy, and
salvage cystectomy after definitive radio- or chemotherapy) were also
excluded (7.06% of cases). One pathologist had analysed all the materi-
al, and a counter-checking, performed by a second pathologist in a ran-
domized group of 50 patients, did not reveal any differences of statistical
significance.

The patients had been treated according to pathological stage (Ta-
ble 3). In superficial tumours (59%) TUR was followed by intravesical
instillation of chemotherapeutic agents (Adriamycin, mitomicin, thiote-
pa). Locally advanced tumours were treated radically: the patients con-
sented to radical cystectomy (14%) or radical pelvic radiation (15%), ac-
cording to their interest in preserving their bladder. Patient age was not
an exclusion criterion for an operation. Openly disseminated disease
was treated symptomatically (12%). Patients receiving systemic chemo-
therapy were not included in the study.

Lymphadenectomy was performed in 53 cases (15.51%) and in 48 it
was followed by radical cystectomy. In the remaining patients the exis-
tence of lymph node metastases could only be evaluated clinico-radio-
logically. Superficial tumours are not to be treated radically, and lymph
node dissection is not indicated in patients suffering openly disseminat-
ed bladder cancer or in patients opting for bladder preservation and re-
fusing surgery. Therefore, in order to follow the 1987 recommendations
for stage grouping, the pT category was combined not only with pN/pM
but also with N/M categories whenever the former could not be stated.
This limitation is daily observed in routine practice, e.g. when a TUR
specimen shows infiltration of perivesical fat without invasion of the
prostate (pT3b). Imaging studies rule out extension to neighbouring or-
gans and discover massive lymph node invasion (N2). The fact that
histopathological analysis of lymph node metastases is not performed
does not exclude the possibility that the patient should be classified as
stage IV. The adequacy of the ABCD (Jewett-Marshall-Strong) staging
system in sorting patients with distinct prognosis was also investigated.
Not only the validity, but also the reproducibility and limitations of that
system were compared to those of the TNM classification,

Histological typing and tumour grading were performed following
the classical criteria of the WHO classification (Mostofi et al. 1973;
Koss 1975; Murphy 1983; Robbins et al. 1984). Greater precision was
pursued and more recent adaptations of such criteria (Colpaert et al.
1987; Pauwels et al. 1988 a) were also observed. Following Pauwels’
recommendations regarding the loss of cell polarity, grade 2 was divid-
ed into 2A and 2B (Pauwels et al. 1988 a). All histological sections from
all blocks were reviewed. Additional sections were prepared if neces-
sary for accurate classification. When the bladder neoplasms presented

Table 1. Inter- and intraobserver consistency at first observation and 1
month later (both in two sessions of 25 patients each)

Interobserver consistency

Initial 39/50 (78%)

Repeated 42/50 (84%)
Intraobserver consistency

A 45/50 (90%)

B 41/50 (82%)
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Table 2. Clinical staging and grading

No. of patients
Sex (male/female)
Mean age (range) (years)

Histological pattern
Transitional cell carcinoma (TCC)
TCC plus squamous cell carcinoma
TCC plus adenocarcinoma
Pure squamous cell carcinoma
Pure adenocarcinoma
Small-cell carcinoma

343
6.6:1
66 (44-88)

292 (85.1%)

Histological grading

T category
Clinical (T)
Pathological (pT)
N category
Clinical (N)
Pathological (pN)
M category
Clinical (N)
Stage grouping
(UICC 1987)

Stage grouping

(Jewett/Strong/Marshall)

27 (7.9%)
10 (3%)
7 (2%)
1 (0.3%)
6 (1.7%)
Gl G2 G3
121:126:96
Tis Ta T1 T2 T3 T4
6 20 170 36 73 38
6 26 170 27 75 39
NO N1 N2 N3 Nx
293 16 23 12 0
37 10 2 4 290
MO Mt
308 36
0 I II 1 v
32 170 25 51 65
0 A B C D
32 170 48 28 65

areas of more than one grade, the higher one was assigned. The grade
was evaluated without attention being payed to stage classification.

Both inter- and intra-observer variability were studied in another
group of 50 patients randomly chosen. Two experienced pathologists
analysed them twice, and consistency, that is the extent to which diag-
nostic criteria are kept constant, was determined (Table 1).

The existence of a papillary architecture was also registered. Tu-
mours were divided into papillary or non-papillary nodular types, and it
was arbitrarily decided that, although a tumour may predominantly re-
veal a nodular pattern, a papillary growth pattern would be assigned if
some papillar areas are detected on its surface. No disagreement arose
between the two pathologists in the assessment of growth pattern and
histological variant in a third group of 50 patients once more chosen at
random.

A serious attempt to assess the real importance of muscularis muco-
sae (MM) in distinguishing two populations with different prognosis in
superficial pT1 tumours, was also undertaken. Following Pryor’s crite-
ria, they were considered pT1A or pT1B tumours, depending on the
depth of infiltration of subepithelial connective tissue (Pryor 1973).
Whenever the MM could not be identified, arteries of relatively large
calibre and wall thickness, oriented in parallel to the mucosal surface
and closely associated with the fibres of MM, served as a distinctive
motphological marker (Ro et al. 1987). Two pathologists analysed all
pT1 cases under a multihead microscope and only those in which com-
plete accordance was achieved (99 cases, 58.24% of pT1 patients) were
assigned pT1A or pT1B. The prognostic value of such a distinction was
analysed even after stratification by grade.

All patients were prospectively followed until death or the time
when the study was closed, January 1992. Kaplan-Meier (Kaplan and
Meier 1958) curves of survival were statistically constructed. Patients
who died of other causes without evidence of bladder tumour or who
were lost to follow-up, were included in the analysis of data by the Man-
tel-Haenszel life-table method (Mantel and Haenszel 1959).

Results

Table 2 shows data on the patients and the parameters of their
tumours and Table 3 records the treatment they received.

Table 3. Type of treatment according to stage

Treatment No. cases in stage Total (%)
0 I o m v

TUR+intravesical chemotherapy 32 170 - -~ - 202(59)

TUR+radical cystectomy - - 12 25 11 48(14)

TUR-+radical radiotherapy - - 13 26 13 52(15)

TUR alone - - -~ 11 41Q2)

Total 32 170 25 51 65 343

2 TUR, transurethral resection

Table 4. Staging error®

Clinical No. Understaged Overstaged Agreement

stage pts. no. (%) no. (%) no. (%)

Ta 20 8 (40) 0 (0 12 (60)

Tl 170 27(16) 11 (6) 132 (78)

T2 36 15 (42) 12 (33) 9(25)

T3 73 7(10) 24 (33) 42 (57)

T4 38 0 O 10 (26) 28 (74)

Total 337 57(17) 57(17) 223 (66)

2 Clinical (T) versus pathological (pT stage: understaged, T < pT; over-
staged, T > pT; agreement, T = pt

Table 4 records the discrepancies of T staging (clinical ver-
sus pathological) in the selected series in which accurate
pathological staging was obtained. These patients also un-
derwent a thorough clinico-radiological evaluation. Exclud-
ing the primary Tis category, the overall staging error was
34%. Agreement was present in 66% of cases (60% Ta, 78%
T1,25% T2, 57% T3, and 74% T4).



Invasion as a prognostic factor

According to Kaplan-Meier’s actuarial method, the overall
probability of survival was 57% at 5 years (Fig. 1 a) and 47%
at 8 years. The pT category of the tumour proved to be pre-
dictive of survival (Fig. 1 b, Table 5). All patients pTa—pTis
were alive at 5 years, and so were 74% of those with pT1 tu-
mours. Higher T stages predicted a poorer survival: 40% of
patients pT2, 18% of pT3, and none of those with pT4 dis-
ease survived 5 years. A log-rank test proved that the differ-
ences were statistically significant: pTa—pTis/pT1 (P<0.02),
pT1/pT2 (P<0.001), pT2/pT3 (P<0.01), pT3/pT4 (P<0.001).
Regarding T3 tumours, the difference between pT3a and
pT3b was also significant (5-year survival 29% for pT3a and
13% for pT3b; log-rank test P<0.01) (Fig. 1 ¢, Table 5). Nev-
ertheless, no difference was observed between pT2 or pT3a
patients. That is, in the present series, the depth of muscle-in-
filtrating disease does not seem to be of prognostic impor-
tance in terms of survival (Fig. 1 ¢, Table 5). What is more,
the distinct prognosis displayed by pT2 and pT3 lesions ap-
pears secondary to the difference between pT3a and pT3b
(i.e. to the existence of fat invasion beyond the muscular
layer).

A review of the clinico-pathological N staging errors es-
tablished that 5/35 (14.29%) NO patients were understaged,
and 2/13 (15.38%) N1-3 patients were overstaged. There-
fore, a sensitivity of 69%, a specificity of 94%, and an accu-
racy of 85% were obtained in the clinical investigation (CT
scan and MRI) of lymph node metastases. In this context, the
clinically staged N category proved to be a factor of major
prognostic value (Table 6). Two-year survival was 89% for
patients NO and 4% for patients NI1-3 (log-rank test
P<0.001), regardless of pT category. }? tests confirmed the
presumed association between pT and N (P<0.001). So in or-
der to assess the real predictive value of lymph node exten-
sion (N) apart from that of tumour spread (pT category), the
survival of pT3bNO and pT4NO patients was compared to
that of pT3bN1-3 and pT4N1-3 respectively. A Mantel-
Haenszel test revealed the prognosis of those without lymph
node involvement to be significantly better in both cases
(log-rank P<0.001) (Fig. 1 d, Table 5). The size and number
of affected lymph nodes also appeared prognrostically rele-
vant: 14% N1 patients lived beyond 2 years, but none of the
N2 or N3 category did (Table 6). Mantel-Haenszel test re-
vealed a difference in survival between the N1 and N2 cate-
gories (P<0.05), which vanished when the M category was
taken into account. That is, no statistical difference could be
maintained when comparing the survival of patients N1IMO
and N2MO.

Although ¥? tests proved the association between N and
M categories (P<0.001), the existence of metastatic spread at
diagnosis remained the most important factor in predicting
prognosis: 85% MO patients achieved a 2-year survival,
while no M1 patient did (log-rank test P<0.001). Besides, the
clinico-radiological evidence of macroscopic visceral dis-
semination at tumour presentation definitely enhanced the
poor outlook of lymph node extension. While 65% of pa-
tients with affected nodes but without other metastases
(N1-3M0) survived 1 year, only 17% of M1 patients did so.
That is, despite the awesome prognosis of disseminated blad-
der cancer, a difference in survival of statistical value was
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demonstrated between N1-3MO and N1-3M1 tumours (log-
rank P<0.001) (Fig. 1 e, Table 6).

As postulated in the 1987 edition of the TNM classifica-
tion, stage grouping proves to be of predictive value in terms
of survival: all stage 0 patients outlived 5 years, and so did
74% stage 1, 47% stage I, 26% stage 111, and 8% stage IV
(Fig. 1 f, Table 7) patients. Log-rank tests revealed that the
difference in survival between them was statistically signifi-
cant: stages 0/1 (P<0.02), /Il (P<0.001), I/IIT (P<0.05),
II/IV (P<0.001). Nevertheless, the reported difference be-
tween pT3a and pT3b tumours reflects the heterogeneity of
the stage I1I group. In fact, if all cases confined to the muscu-
lar wall (pT2NOMO, pT3aNOMO) were considered stage “II”
(as in stage B of the Jewett classification), and only the tu-
mours affecting perivesical fat (pT3bNOMO) were renamed
stage “III" (Jewett stage C), the differences in survival would
still be significant: stage I/“II”) (log-rank P<0.001),
“I/“II” (log-rank P<0.01) and “TI"/IV (log-rank P<0.001)
(Fig. 1 g, Table 7).

Stage IV disease is equally heterogeneous. Three subsets
(pT4NOMO, pTxN1-3MO, pTxNyM1) with different sur-
vival are distiguished in the present material:
pT4NOMO/N1-3M0 (P<0.05), N1-3MO0/M1 (P<0.001) (Fig.
1 e, Tables 3, 6). A significant difference cannot be recorded
in our results when survival of pT3bNO cases is compared to
that of pT4NO tumours. Prognosis of stage III patients seems
to overlap with that of the most favourable subgroup in stage
IV (Fig. 1 D, Table 5). Noticeably, although lymph node and
metastatic spread are the factors of worst prognosis, they do
not impair the predictive value of the pT category, for the sur-
vival of pT3bN1-3 is significantly better than that of
pT4N1-3 (P<0.01) (Fig. 1d, Table 5).

We could not demonstrate a difference in survival of pTis
(n=6) and pTa (n=26) patients, maybe because of the limita-
tion of the series. Regarding stage I tumours, the level of sub-
epithelial connective tissue infiltration appeared prognosti-
cally relevant, as the 5-year survival of pT1A patients was
86% and that of pT1B 52%. The log-rank test proved that the
difference was statistically significant (P<0.02) (Fig.2a,
Table 5). Nevertheless the association between the level of
subepithelial connective tissue invasion in stage Ilesions and
turmnour grade was definitely proved () test P<0.01). It must
be noted that tumour invasion and grade were assigned at dif-
ferent sessions, and this fact reduces the risk of the observ-
er’s disposition to decide higher grades in more invasive tu-
mours. Despite this association, the usefulness of MM in
distinguishing two populations in stage I was proven after
stratification by grade. The survival of pT1A G2 patients was
significantly better than that of pT1B G2 ones (log-rank
P<0.05). The first group achieved a 5-year survival of 75%,
and the second of 41% (Fig. 2 b, Table 5).

‘When the patients were classified according to the Amer-
ican ABCD system, Kaplan-Meier analysis of survival re-
vealed this staging system also to be valid in predicting the
outcome. All stage O patients lived more than 5 years, like
74% of stage A, 36% of stage B, 14% of stage C, and 8% of
stage D patients. Log-rank tests revealed the differences in
survival between them to be statistically significant: stages
0/A (P<0.02), stages A/B (P<0.001), stages B/C (P<0.01),
stages C/D (P<0.001) (Fig. 1 g, Table 7). Similarly, the prog-
nosis of D1 and D2 lesions is clearly significantly distinct
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Table 5. pT and survival

583

Category n (%) Survival (%) 95% C.I.

1 year 3 years 5 years
pTa—pTis® 32 9 100 100 100 5-yr (100-100)
pT1 170 50 100 92 74 S-yr( 85— 64)
pT2 27 8 96 67 40 S-yr( 76— 4)
pT3 75 22 76 31 18 S5-yr( 38 0)
pT4 39 11 40 8 - 3-yr ( 10~ 0)
pT3a® 25 7 96 43 29 S5-yr( 78— 0)
pT3b 50 15 66 26 13 S5-yr( 27- 0)
pT3bNO*© 28 8 81 42 14 2-yr ( 76— 35)
pT4NO 14 4 86 20 - 2-yr ( 70— 9)
pT3bN1-3 22 7 41 0 0 2-yr( 12- 0)
pT4N1-3 25 7 12 0 0 2-yr( 0- 0)
pTla¢ 50 15 100 97 86 5-yr (100~ 69)
pT1b 49 14 100 88 52 5-yr( 74— 29)
pT1aG2 20 6 100 100 75 5-yr (100 44)
pT1bG2 33 10 100 85 41 5-yr( 66~ 15)
apTa—pTis/pT1, P <0.01; pT1/pT2, P<0.001; pT2/pT3, P <0.01; pT3/pT4, P <0.001
b pT3a/pT3b, P<0.01
¢ pT3bNO/pT3bN1-3, P < 0.001; pT4NO/pT4N1-3, P < 0.001; pT3bN1-3/pT4N1-3, P < 0.01
4pTla/pTib, P <0.02; pT1aG2/pT1bG2, P < 0.05
Table 6. N, M and survival
Category n (%) Survival (%) 95% C.1.

1 year 2 years 3 years
NO= 293 85 98 89 79 1-yr (100-96)
N1 16 5 41 14 7 1-yr { 63-30)
N2 23 7 22 0 0 1-yr ( 39— 5)
N3 12 3 25 0 0 1-yr ( 47- 3)
MO® 308 90 96 85 78 1-yr ( 99-94)
M1 36 10 17 0 0 1-yr ( 30-11)
N1-3M0 15 4 65 14 7 1-yr ( 90-40)
ANO/N1-3, P <0.001; N1/N2, P <0.05
® MO/M1, P <0.001; N1-3M0/M1, P < 0.001
Table 7. UICC/Jewett stages and survival
Stage n (%) Survival (%) 95% C.I

1 year 3 years 5 years
02 32 9 100 100 100 5-yr (100-100)
I 170 50 100 92 74 5-yr( 85— 64)
I 25 7 100 73 47 S-yr( 82— 13)
1 b} 15 88 43 26 S-yr( 51- 0)
v 65 19 43 8 - 3-yr( 25~ 0)
o° 32 9 100 100 100 5-yr (100-100)
A 170 50 100 92 74 5-yr( 85~ 64)
B 48 124 98 59 36 5yr{ 64— 7)
C 28 8 81 42 14 S5-yr( 32—~ 0)
D 65 19 43 8 - 3-yr( 25- O
Bic 25 7 100 72 43 S-yr( 81- 6)
B2 23 7 95 42 25 S5-yr ( 68— 0)
DI 27 8 73 15 - 3-yr( 44— 0)
D2 38 It 22 0 0 3-yr( 0 0)

20/1, P <0.02; 11, P < 0.001; II/IIT, P < 0.05; IL/IV, P < 0.001
®O/A, P<0.02; A/B, P<0.001; B/C, P <0.01; C/D, P < 0.001

¢B1/B2, not significant
4D1/D2, P <0.001
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(P<0.001), but in the present material no difference of statis-
tical significance was recorded between B1 and B2 tumours
(Fig. 1 h, Table 7).

Histology and grade as prognostic factors
Pure transitional-cell histology predominates (85%). Mixed

transitional-cell carcinoma (TCC), that is TCC displaying
additional areas of different histology (squamous cell or ad-

Table 8. Histology and survival
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enocarcinoma), represents a total of 11%. Sometimes TCC
areas do not predominate in those tumours with mixed histol-
ogy, but they should still be termed mixed TCC. Pure histol-
ogy other than TCC is quite rare (4%), squamous cell carci-
noma (SCC) being the most common in our material
(Table 2). Pure TCC as a whole implied the best prognosis
with 60% 5-year survival, compared to 9% for mixed TCC.
No patient bearing a tumour of pure non-transitional-cell his-
tology (squamous cell, small cell or adenocarcinoma), lived
longer than 5 years. Mantel-Haenszel tests revealed no dif-

Histology n (%) Survival (%) 95% C.1.

1 year 3 years 5 years
Pure TCC® 292 85 91 76 60 5-yr ( 70-49)
Mixed TCC? 37 11 63 19 9 S5-yr( 20~ 0)
Other? 14 4 57 7 0 S5-yr( 0~ 0)
Stage II®
Pure TCC 20 6 100 88 57 3-yr (100-71)
Rest 5 1 80 20 - 3-yr ( 45- 0)
Stage II©
Pure TCC 36 ) I1 94 60 45 3-yr ( 85-47)
Rest 15 4 73 16 0 3-yr( 33- 0)
Stage IV ¢
Pure TCC 40 12 43 8 - 3-yr( 24- 0)
Rest 25 7 40 0 0 3-yr( 0-0)
2 Pure TCC/mixed TCC, P < 0.001; pure TCC/other, P < 0.001; mixed TCC/other, not significant
5 Pure TCC/rest, P < 0.001
¢ Pure TCC/rest, P < 0.001
4 Pure TCC/rest, not significant
Table 9. Grade and survival
Grade n (%) Survival (%) 95% C.1.

1 year 3 years 5 years
G1® 121 35 98 94 92 5-yr( 99- 84)
G2 126 37 96 75 50 S-yr ( 65— 35)
G3 96 28 57 21 10 S-yr( 29- O
G2a 80 \ 23 100 85 64 S-yr( 82— 47)
G2b 46 14 86 52 15 S-yr( 30- 1)
StageI®
Gl 83 24 100 96 96 5-yr (100 88)
G2 78 23 100 87 60 S-yr ( 78~ 42)
G2a 61 18 100 84 57 S-yr( 783 7)
G2b 17 5 100 92 42 S5-yr( 71— 14)
Stage IIT©
G2 22 6 95 56 42 3-yr ( 90— 23)
G3 27 8 81 29 12 3-yr( 49— 9)
G2a 12 3 100 86 57 3-yr (100~ 52)
G2b 10 3 89 52 - 3-yr( 93~ 10)
Stage IV ¢
G2 15 4 77 25 - 3-yr( 68— 0)
G3 48 14 35 0 0 3yr( 0~ 0)
G2a 5 1 100 75 - 3-yr (100~ 0)
G2b 10 3 63 0 0 3-yr( 0- 0)

*G1/G2, P <0.001; G2/G3, P < 0.001; G2a/G2b, P < 0.001; G1/G2a, P < 0.001; G1/G2a, P < 0.001

" G1/G2, P <0.001; G2/G3, P < 0.001; G2a/G2b, P < 0.001
¢ G2/G3, P < 0.02; G2a/G2b, P < 0.05
4G2/G3, P <0.001; G2a/G2b, P < 0.05
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ference in survival between mixed TCC and non-TCC,
whereas pure TCC had a much better prognosis than the rest
(log-rank, P<0.001) (Fig. 2 ¢, Table 8).

There is some association between tumour stage at diag-
nosis, and histology other than pure TCC (¥? test, P<0.001).
These tumours present higher pT (P<0.001), positive N
(P<0.05) and positive M (P<0.05). However, the poorer
prognosis of urothelial carcinomas bearing foci of squamous
cell or glandular differentiation was confirmed after stratifi-
cation in stages II and III (log-rank P<0.001) (Fig.2d, e,
Table 8), but not in stage IV (Fig. 2 f, Table 8). That is, the
poor outlook of stage IV tumours is not worsened when their
histological pattern is other than TCC.

Tumour grading following the WHO recommendations
established three tumour populations with different progno-
sis: 92% of G1 tumours (n=121) survive 5 years, while 50%
of G2 (n=126) and only 10% of G3 (n=96) lesions do so.
Mantel-Haenszel tests revealed that differences in survival
were statistically significant: G1/G2 (P<0.001), G2/G3
(P<0.001) (Fig.2 g, Table 9). After the well-known associa-
tion between grade and tumour infiltration (pT, N, M, and
stage) had been demonstrated once more (P<0.001), the sur-
vival expectancies of each grade were restratified according
to stage. Differences of statistical significance were detected
in superficial tumours between G1 and G2 lesions, revealing
a 5-year survival of 96% and 60% respectively (P<0.001)
(Fig. 3 a, Table 9). On the other hand, a difference in progno-
sis of high-stage (stages III and IV) G2 and G3 lesions was
also evident (P<0.05). Patients bearing stage III G2 tumours
had a 42% 5-year survival rate, while that of patients with
stage III G3 tumours was only 12% (P<0.02) (Fig.3c,
Table 9). Similarly, 25% of stage IV G2 patients outlived 2
years, but only 6% of stage IV G3 patients did so (P<0.001)
(Fig. 3 e, Table 9). These facts prove that tumour grade at
diagnosis is, independent of tumour stage, quite useful in
predicting survival.

Following Pauwels’ criteria of histological grading, two
populations of intermediate G2 urothelial carcinomas were
distinguished, according to the persistence or loss of cell po-
larity. Consistency was investigated to establish the repro-
ducibility of such a distinction, and proved to be satisfacto-
rily high (Table 1). G2A patients had a more favourable
prognosis than G2B, with 64% and 15% 5-year survival re-
spectively (P<0.001) (Fig. 2 h, Table 9). Differences of sta-

Table 10. Growth pattern and survival
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tistical significance were also observed between G1 and
G2A (P<0.001), and between G2B and G3 (P<0.001).
These findings suggest that the controversial classification
of histological grading into four categories, instead of three,
might indeed be appropriate in terms of prediction of sur-
vival.

Nevertheless, the hypothetical advantage of using four
categories for tumour grading is lost after restratification
by stage. Although the prognosis of G2a infiltrating bladder
cancer was significantly better than that of G2b, both in
stages III and IV (P<0.05), no difference in survival could
be registered between G2b and G3 in those stages (Fig. 3 d, f,
Table 9). Besides, while stage 1 G1 behaves much better than
stage I G2a (P<0.001), the difference between stage I G2a
and G2b was not even significant (Fig. 3 b, Table 9).

Growth pattern as a prognostic factor

Papillary architecture is a readily distinguishable morpho-
logical parameter that can be assessed either endoscopically
or by microscopic histological examination of the tumour
specimen. The survival of neoplasms with a papillary surface
in our series is significantly better than that of those with a
solid or flat surface (P<0.001). While 78% of tumours with
papillary histology (n=204) lived longer than 5 years, only
18% of the rest (n=139) did so (Fig. 3 g, Table 10). This fa-
vourable prognosis of papillary architecture is surely related
to the fact that this pattern is associated with low stage (pT,
N, M) and low histological grade (P<0.001). We have also
confirmed the association between non-papillary tumours
and the invasion of lymphatic vessels in the bladder wall
(P<0.001).

Considering tumour surface and depth of infiltration
(stages 0-I versus stages II-IV), four growth patterns can be
distinguished: papillary superficial, flat superficial, papillary
invasive and solid invasive. Although the 5-year survival of
flat superficial tumours in our series (n=25) (65%) is worse
than that of papillary superficial (n=177) (81%), the statisti-
cal significance of such difference could not be demonstrat-
ed. Nevertheless, a Mantel-Haenszel test revealed the differ-
ence between papillary invasive (n=27) (49%) and solid
invasive (8%) (n=114) tumours to be significant (P<0.001)
(Fig. 3 h, Table 10). After stratification by stage, a difference

Pattern® n (%) Survival (%) 95% C.1.
1 year 3 years 5 years

Papillary ® 204 59 99 91 78 5-yr ( 87-69)
Flat 139 41 69 31 18 5-yr( 29— 6)
Pap. Supf. 177 52 100 94 81 5-yr ( 90-72)
Flat Supf. 25 7 100 94 65 5-yr (100-27)
Pap. Inv. 27 8 89 68 49 5-yr ( 89— 9)
Solid Inv. 114 33 62 18 8 5-yr( 16— 0)

@ Supf., superficial; Inv., invasive; Pap., papillary
® Papillary/flat, P < 0.001

¢ Papillary superficial/papillary invasive, P < 0.001; flat superficial/solid invasive, P < 0.001; papillary superficial/flat superficial, not significant;

papillary invasive/solid invasive; P < 0.001
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in survival of patients with stage III papillary versus flat tu-
mours was demonstrated, although it did not reach statistical
significance (£<0.1). It goes without saying that the progno-
sis of papillary and flat superficial tumours was much better
than that of papillary and solid invasive tumours (P<0.001 in
both cases) (Fig. 3 h, Table 10).

Discussion

The aim of the present study is to evaluate the predictive val-
ue of spread and invasion on the one hand, and grading and
histological aspects of bladder cancer on the other. We do not
strictly intend to analyse the survival of patients with bladder
cancet, nor do we attempt to provide worthwhile information
about therapy. The patients we present are managed accord-
ing to different treatment modalities, always in accordance
with the pathological stage at diagnosis. Homogeneous clin-
ico-pathological evaluation allows us to define this series as
being representative of daily medical practice in a tertiary
hospital. Our institution covers a population of 450 000 in-
habitants in an industrial area of Northern Spain (Basque
Country, Bilbao).

If patients are properly managed, tumour stage at diagno-
sis is the most important factor in predicting survival (Kern
1984; Blomjous et al. 1989; Hendry et al. 1990; Greven et al.
1990; Lipponen et al. 1990 a, 1991). The present study is se-
riously concerned with the suspected inadequacy of the cur-
rent TNM classification (Pagano et al. 1991), and aims at
evaluating the reliability of the TNM staging system in rou-
tine practice for sorting the patients into groups with differ-
ent prognosis. In reality a state of increasing confusion ex-
ists, where someare talking about stages, the critics still
maintain that categories should be used, and yet others are
dubious about which classification to employ. Detailed stud-
ies have been performed in patients undergoing cystectomy
(Skinner 1977; Slack et al. 1977; Skinner and Lieskovsky
1984; Pagano et al. 1991). Nevertheless, the 1987 edition of
the TNM classification allows for a definite evaluation of
bladder cancer by TUR, provided that biopsy is “adequate to
evaluate the highest pT category”. For several reasons, fewer
than half of the patients with invasive bladder cancer under-
go radical cystectomy in our environment. Besides, induc-
tion therapies (formerly preoperative radiation and nowa-
days chemotherapy) will not always allow accurate staging
at the time of cystectomy. Therefore, the necessity to classify
patients after a thorough clinico-radiological evaluation and
complete TUR of the lesion is now undeniable, in view of the
new therapeutic attitudes trends towards bladder preserva-
tion and the increasing use of chemotherapy.

Depth of tumour at the time of diagnosis could be reliably
determined in approximately 60% of the patients who were
clinically evaluated. We must then be conscious of the serious
limitations of TUR in assessing the local extent of the lesion.
Nevertheless, if a biopsy proves valid in determining tumour
infiltration, the clinico-pathological staging errors in T2, T3,
and T4 tumours (Table 4) are quite similar to those obtained
by cystectomy (Skinner 1977; Pagano et al. 1991). On the
other hand, total agreement (66%) is somewhat higher than
that reported in patients managed with radical surgery (44%)
{(Pagano et al. 1991). This is surely due to the fact that superfi-

cial cases (Ta, T1) in which radical cystectomy was per-
formed were most often the consequence of a staging error.

Life expectancy is higher in patients with lower tumour
extension. Regarding superficial lesions, the distinction be-
tween Tis, Ta and T1 tumours is made by the pathologist
(Chisholm et al. 1980; Abel et al. 1988). In fact, their clinical
differentiation is merely academic and this explains the high
proportion of understaged Ta tumours (Table 4). The absence
of infiltration of the muscular layer is the best guarantee for a
favourable outcome (Cifuentes-Delatte et al. 1982). Never-
theless, we have demonstrated that the prognosis of superfi-
cial tumours invading subepithelial connective tissue below
the MM (pT1a) is definitely worse than that of tumours not
invading MM (pT1a), even after restratification by grade.

This prognostic importance of assessing invasion with re-
spect to MM has already been claimed (Pryor 1973; Keep et
al. 1989; Younes et al. 1990), but its independence from tu-
mour grade has not been illustrated before. We see no reason
to distinguish three levels of invasion pTla (above MM),
pT1b (to the level of MM), and pT1c (below MM) (Younes et
al. 1990; Algaba 1991) for pT1b cannot be recognized in
TUR specimens; instead we propose two categories, like
those in the original description (Pryor 1973).

The depth of muscle infiltration cannot be assessed in
TUR specimens when full-thickness resection is not per-
formed or deep-biopsy material is absent (Barnes et al. 1977;
Abel et al. 1988; Denis 1992). In this sense, the much-criti-
cised omission in the 1987 TNM edition of the concept of
palpable mass after TUR will be viewed with even more
skepticism (Schroder et al. 1988; Hendry et al. 1990). In rou-
tine urological practice TUR means definite surgery in the
majority of cases and forms the main source of pathological
assessment (Denis 1992). Therefore, for practical purposes, a
single T2-T3a clinical category was recommended and con-
firmed in cystectomy series (Chisholm et al. 1980). In the ab-
sence of lymph-node involvement, no difference in survival
has been noted between pT2 and pT3a patients treated by
cystectomy (Pagano et al. 1991). Similarly, the present study
reveals that they form a homogeneous group in routine prac-
tice when treated radically (either surgery or radiotherapy).

In the present material, extension to perivesical fat im-
plies a definitely worse prognosis. Similarly, the analysis of
large series of invasive bladder tumours treated by radical
cystectomy and pelvic lymphadenectomy (Skinner and
Lieskovsky 1988; Pagano et al. 1991) also suggests that the
critical depth of penetration is that into perivesical fat, since
the 5-year survival of pT2 and pT3a patients without nodal
involvement is rather similar, whereas a significant differ-
ence exists between pT3a and pT3b cases. This fact suggests
that stage 11, as adopted by the 1987 TNM edition, is artifi-
cial and represents a historical mistake. Initially, Jewett and
Strong stated that the potential curability of a bladder tu-
mour decreased when perivesical infiltration was present
(stage C), compared to infiltration of muscular layer (stage
B) (Jewett and Strong 1946). Two years later the division of
stage B into B1 (superficial muscle) and B2 (deep muscle)
was proposed upon a detailed analysis of the cystectomy
specimen (Jewett and Lewis 1948). The TNM system adopt-
ed the distinction and classified both categories as T2 and
T3a. This was later critizised (Skinner and Kaufman 1978;
Chisholm et al. 1980; Denis 1992). Obviously such confu-



sion has favoured the widespread use of the ABCD classifi-
cation.

Before the establishment of the 1987 TNM edition, it was
proposed that categories T2 and T3 (NOMO) should equal
stages B and C respectively (Cifuentes-Delatte et al. 1984).
Nevertheless, it seems there was no time for such reclassifi-
cation. In fact, categories (TNM) were compared to stages
(ABCD) and at that time no stage grouping was recommend-
ed by the UICC. Finally, the 1987 edition accepted the use of
stages, but did not incorporate changes, thus reflecting the
old dilemma: “Two B’s or not two B’s” (Jewett 1978). Now,
it is time to set forth a full revision of the problem. First of all,
most often TUR offers the only pathological material avail-
able, specially today when bladder preservation is in vogue.
Besides, the present study, reflecting daily urological prac-
tice and also the retrospective analysis of cystectomy speci-
mens (Pagano et al. 1991), supports strong evidence in fa-
vour of changes in the controversial current UICC staging
system.

Although both the UICC 1987 and the
Jewett/Strong/Marshall systems prove valid in predicting
outcome, several arguments in favour of the ABCD classifi-
cation can be brought forward after critical comparison. To
begin with, the distinction between superficial or deep mus-
cular infiltration is secondary, and both.lesions belong to the
same group “B”. Besides, perivesical disease, unrelated to
deep muscular invasion, is classified as a distinct stage “C”.
What is more, although all patients suffering ganglionar or
metastatic spread are classified as “D”, two subsets of dis-
seminated disease are defined. It would be desirable that the
TNM classification, now that stage grouping is recognized,
take into account these advantages of ABCD classification.

To this end, a new proposal for adaptation of TNM T cat-
egory and stage grouping on bladder cancer is currently be-
ing studied in the National TNM Committees, forming the
basis for a future edition of the TNM classification (Denis
1992). We hope that the redefinition of stage Il proposed here
(comprising the actual pT2NOMO and pT3aNOMO) will be
taken into account. In selected cases this group of patients
could undergo bladder preservation after induction chemo-
therapy (Shipley et al. 1985; Herr 1987; Scher 1990; Kauf-
man et al. 1992).

Similarly, the establishment of different subgroups in the
definition of stage IV should be considered. The present
study supports the view that, although clinically staged, pa-
tients bearing N1-3MO tumours have a different expectancy
of survival than those with N1-3M1. Such a distinction
could be of greater interest now that systemic chemotherapy
offers new possibilities in the management of disseminated
disease. This hypothetical benefit could also be of interest for
inoperable T4 tumours (formerly T4b) which, if chemore-
sponsive, could be downstaged and then undergo a definitive
therapeutic modality (Maffezzini et al. 1991).

Future controlled studies should confirm our finding that
in clinical practice the survival rate of patients judged to be
pT3bNOMO and pT4NOMO is uniform. This has already been
suggested (Pagano et al. 1991) and, if valid, both categories
could be reclassified into stage Il and considered amenable
to radical surgery after induction chemotherapy. In fact,
some tumours invading the prostate to a limited extent ap-
pear to have a better prognosis than large T3 tumours (Hall
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and Prout 1990). Therefore, the former distinction of T4a
(single neighbouring organ invasion) and T4b (fixed tumour)
could regain interest. According to the proposal for adapting
the 1987 TNM classification. T4a could be considered stage
III and T4b remain as stage [V (Denis 1992). We have not yet
investigated much distinctions, as the material we present
here was arranged strictly according to the 1987 classifica-
tion, with its sole T4 category. Another matter of debate is
whether or not non-invasive urothelial cancer of prostatic
ducts should be classified as T4a (Hall and Prout 1990). At
the present time, separate identification appears reasonable
to enable future analysis.

We believe that the TNM 1987 stage grouping is far from
definitive and should therefore be promptly revised. Since
the present work on the adequacy of the TNM classification,
we have used a practical modification of this staging system
in our institution (Table 11). It must be clearly stated that we
are conscious of these criteria being exclusively designed for
internal use; they should not be proposed unless multicentre
prospective analysis confirms them. Undeniably, however,
bladder cancer staging is presently suffering some confusion,
probably arising from greater knowledge of its natural histo-
ry and our changing therapeutic attitudes.

Although the present study does not provide enough in-
formation to consider how much the long-term survival of
pTa and pTis patients differs, there is sufficient evidence to
separate both groups with respect to therapeutic attitudes,
risk of progression, and prognosis (Melamed et al. 1964;
Prout et al. 1983; Kakizoe et al. 1985). Hence, for practical
purposes, we feel that stage OA (pTa) and OB (pTis) could be
distinguished. Similarly, the identification of stage IA
(pT1A) and IB (pT1B) subgroups would help in the assess-
ment of prognosis of superficial tumours. Stage II should
bring together all cases of muscular infiltration, and the his-
torical distinction of pT2NOMO (stage ITA) and pT3NOMO
(1IB) would only be of dubious significance. Stage I1I would
define tumours effecting perivesical fat (pT3bNOMO). The
distinction of micro- (pT3bi) and macroscopic (pT3bii) inva-
sion could only be performed in tumours initially managed
by cystectomy, and may be of little help today when neo-
adjuvant therapy is claimed and insistence on cystectomy as
the “gold standard” for tumour staging is no longer appropri-

Table 11. Comparative chart of classifications

Jewett-Marshall New proposal UICC 1987: TNM, E
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ate (Hall and Prout 1990). Stage IV comprises locally ad-
vanced (pT4NOMO, stage IVA), and disseminated (ganglio-
nar and metastatic, stage IVB) disease. Within the last cate-
gory of worst prognosis, two different subgroups could also
be distinguished: pTxN1-3MO (stage IVBi) and pTxNy M1
(stage IVBii). Prospective trials with current and future treat-
ment modalities in metastatic bladder cancer will have to
confirm this observation.

The fact that unusual histological types of bladder carci-
noma arise from the same urothelial cells that give rise to
TCC is an example of the urothelium’s pluripotential capaci-
ty (Mostofi 1954). In this sense, findings of focal areas of
squamous or glandular differentiation are not uncommon in
intermediate and high-grade TCC (Reuter 1990). Following
actual criteria, these lesions should still be classified as TCC
and, in the present paper, are termed mixed TCC. Neverthe-
less, sometimes the TCC component is but minor and we
agree that these cases should be given the same term. This se-
ries confirms the classical fact that 95% of bladder tumours
are TCC (Koss 1975), that is, 85% are pure TCC and 10%
mixed TCC. Epithelial tumours of other cell types only ac-
count for 5%.

Most studies evaluating pathological prognostic factors in
bladder cancer refer to pure TCC. Urothelial tumours with
atypical histology are known to be less likely responders to
chemotherapeutic regimens (Scher et al. 1988; Ayala and Ro
1989), but no conclusive evidence exists to show that, prior
to the use of modern chemotherapy, patients with unusual
histological types fared worse than stage-matched patients
with TCC (Reuter 1990; Algaba 1991).

Their bad prognosis was assumed because unusual types
of bladder cancer are found at diagnosis to be deeply inva-
sive high-grade, or arising in a high-grade TCC (Algaba
1991). Apart from confirming the association between his-
tology other than pure TCC and both high stage (depth of in-
vasion and tendency to metastasize) and high grade, we
could demonstrate its unfavourable prognosis even after re-
stratification by stage, both in stages 1I and III. Nevertheless,
in our experience, the bad prognosis of stage 1V disease en-
hances the negative value of non-conventional histology. As
far as we know, this is one of the first studies to address the
importance of tumour heterogeneity regarding squamous or
glandular differentiations in TCC. Their clinical aggressive-
ness seems to be independent of their response to chemo-
therapy.

Multiple grading schemes have been developed and used
over the years in an atterpt to predict a tumour’s biological
potential. Lesions cytologically resembling normal urotheli-
um are low-grade and cytological anaplasia characterizes
poorly differentiated high-grade neoplasms. Pathologists
consistently distinguish low-grade from high-grade tumours,
but it is the distinction of low-grade from intermediate and
intermediate from high-grade that causes the problem
(Reuter 1990). A more objective way to categorize interme-
diate-grade lesions is, therefore, needed in order to distin-
guish those that would Iead to metastases from those to be
controlled by a variety of bladder-preserving procedures.
Added inter- and intraobserver variability among patholo-
gists make this subject even more disappointing (Ooms et al.
1983). Nevertheless, it has been demonstrated that, once pre-
cise criteria are settled and the whole section is systematical-

ly examined, more reproducible results can be obtained (Col-
paert et al. 1987).

The Bergkvist system, which proposes five categories,
was used long ago in Scandinavia (Bergkvist et al. 1965), but
the WHO classification into three grades is now used world-
wide (Mostofi et al. 1973). The option of using G4 for ana-
plastic tumours is respected in the 1987 edition of the TNM
classification (Schroder et al. 1988). Several modifications
have been proposed in order to clarify the heterogeneous
biological potential of grade 2 neoplasms. Malmstrom et al.
distinguished 2a and 2b on the basis of cellular disorder, nu-
clear atypia and mitotic frequency (Malmstrém et al. 1987).
Similarly, Lipponen thought it possible to divide WHO grade
2 into two groups, according to “nuclear area” (Lipponen et
al. 1990 b). More recently Carbin proposed a modification of
the Bergkvist system that would separate 2a and 2b on the
basis of variations in nuclear size and mitotic frequency.
(Carbin et al. 1991 a, b) DNA cytophotometry, and cell kinet-
ic analyses also show that G2 carcinomas are a mixture of
two different prognostic groups (Helpap et al. 1985; Helpap
1992). Regarding the persistence or loss of cell polarity,
Paowels recommended distinguishing 2a and 2b superficial
papillary neoplasms, both on clinical (risk of progression)
and cytogenetic grounds (Pauwels et al. 1988a, b). The
meaning of such a distinction in terms of survival has not
been reported.

In our experience, an assessment of the “loss of cell polar-
ity” in the group of intermediate prognosis (G2) may help to
distinguish tumours with poorer outlook, and need not only
be performed in superficial neoplasms. Nevertheless, inde-
pendent of the association between grade and stage, we could
not demonstrate a worse prognosis for G3 lesions compared
to G2b. It does not seem strictly necessary to subdivide tu-
mour grade into four categories, for the prognostic value of
such a distinction somehow depends on tumour invasion at
diagnosis. We therefore conclude that three grades are prog-
nostic enough, but that tumours with intermediate anaplasia
and devoid of cell polarity (G2b) should be separated from
the rest and considered high-grade as G3 lesions.

A simpler grading system could then be achieved if only
two categories were used: group A would collect WHO G1
(A1) and Pauwels’ G2a (A2), and group B would comprise
Pauwels” G2b (B1) and WHO G3 (B2). In this sense, multi-
variate analysis would surely benefit from this redefinition of
low-grade and high-grade categories, thereby improving
Carbin’s recent redistribution of Bergkvist’s grades (Berg-
kvist et al. 1965; Carbin et al. 1991 a, b). High-grade (B) tu-
mours share the loss of cell polarity. In our experience this
loss also implies the absence of papillary architecture.

“Tumour configuration” is another important prognostic
variable. The less aggressive behaviour of papillary tumours
is demonstrated by the fact that nodular configuration tends
to present at a higher stage and grade (Kakizoe et al. 1988).
Besides, tumours with solid architecture are likely to infil-
trate bladder wall lymphatics and small vessels, and to be as-
sociated with lymph node involvement (Soto et al. 1977;
Heney et al. 1983). It is not surprising that the biological be-
haviour of papillary invasive TCC is, regardless of the treat-
ment received, more favourable than that of its solid invasive
counterpart (Jewett et al. 1964; Soto et al. 1977; Heney et al.
1983; Van der Werf-Messing et al. 1983; Shipley et al. 1985;



Hendry et al. 1990). Is has also been suggested that papillary
tumours may be more sensitive to full-dose radiation therapy
(Slack and Prout 1980; Shipley et al. 1987). Nevertheless,
the biological behaviour of papillary tumours is still contro-
versial in the literature. Some auvthors do not confirm a sig-
nificant difference in survival linked to tumour appearance
(Quilty and Duncan 1986), and others even show a statisti-
cally worse outcome for patients with papillary histology
(Greven et al. 1990). This last contradictory result can be ex-
plained by the fact that the patients were referred from sever-
al community urologists, and that different pathologists anal-
ysed the material. We have to stress the need for uniformity
in pathological assessment.

It has recently been stated that tumour stage at diagnosis,
the most important prognosticator in bladder cancer, is not
followed by grade but by papillary status (Lipponen et al.
1991). What is more, histological grade proves to be a dis-
tinct prognostic factor within papillary tumours, and within
grade 2 tumours too, papillary status has an independent
prognostic value (Lipponen et al. 1991). This evidence con-
firms papillary status as a first-line prognosticator. We there-
fore wonder why tumour configuration is not systematically
specified when bladder cancer is classified. Thus, “papillary
pattern” could be detailed within “stage” in a future edition
of the TNM system.
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