
The current classification of urothelial
neoplasms

David J Grignon

Department of Pathology and Laboratory Medicine, Clarian Health, Indiana University School of Medicine,
Indianapolis, IN, USA

The classification of urothelial neoplasms has been a subject of significant controversy and debate over the last
decade. Only recently has a general level of agreement developed on the utility of the classification first
proposed by the World Health Organization and the International Society of Urologic Pathology in 1998. Recent
adoption of this scheme in therapeutic guidelines indicates the clinical utility of the system. In this review a
brief historical perspective is presented, followed by a review of the classification system, the histological
criteria for the specific categories and the clinical significance of these diagnoses.
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The last decade has seen a tremendous upheaval in
the very important area of urothelial neoplasm
classification, which only recently seems to have
settled down to a level of general concurrence. For
over two decades, the World Health Organization
(WHO) classification and grading of urothelial
neoplasms1 dominated, although several variations
and different schemes were published. In the early
1990s, several factors emerged that resulted in the
need to reevaluate this approach. First, the con-
troversy of calling grade 1 papillary tumors ‘carci-
noma’ arose with several groups led by Dr William
Murphy beginning to call all tumors in the low-
grade end papilloma.2,3 Second, the use of intrave-
sical therapy as a standard practice in the treatment
of high-risk non-invasive papillary tumors de-
manded that high-risk tumors be clearly identified.
Third, the WHO (1973) system was criticized for the
imprecision of the published criteria (Table 1),
leading many pathologists to essentially use this
three-grade system to create five grade groups
(1, 1–2, 2, 2–3 and 3); one result being that only a
small percentage of cases were placed in the grade 3
group. For example, in a review of three clinical
studies, only 25 of 280 (8.9%) newly diagnosed non-
invasive papillary tumors (pTa) were called grade 3.4

The effect of the latter was confusion among

clinicians as to how to treat grade 2 pTa tumors, a
category that clearly included many high-risk
patients who could benefit from intravesical therapy
as well as many patients with low-risk disease for
whom intravesical therapy may not be appropriate
or necessary. Multiple studies have demonstrated
that this group includes high-risk patients with
progression to invasive carcinoma reported in up
to 20% of patients and cancer-specific death in
13–20%.5,6

Recognizing the many emerging issues, in 1997
Dr FK Mostofi organized a meeting of a small
group of urologic pathologists, urologists and ur-
ologic oncologists to address these concerns. This
was followed by a much larger consensus confer-
ence that was held under the auspices of the
International Society of Urologic Pathology (ISUP)
in March of 1998. The results of this consensus were
adopted by the WHO and the results were published
in 1998 as the WHO/ISUP consensus classification.7

Most controversial was the adoption of the term
papillary urothelial neoplasm of low malignant
potential. This represented a compromise term
where the papilloma and carcinoma advocates
could be comfortable and allowed that controversy
to be brought to resolution. Most important was
the adoption of the grading system that had been
described by Malmström et al.8 The value of the
latter was viewed as twofold; first, the morphologic
criteria for applying the scheme were well defined
and second, it appeared to place the majority of
patients with high-risk disease into the high-grade
category.Received 16 December 2008; accepted 16 December 2008
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The publication of the 1999 WHO blue book the
following year introduced a variation on this system
with the splitting of the low- and high-grade
categories of the 1998 WHO/ISUP classification into
three groups (grades 1, 2 and 3) while retaining the
papillary urothelial neoplasm of low malignant
potential category.9 This re-ignited the controversy
with some experts urging a return to the 1973 WHO
grading system.10 Others criticized the 1998 WHO/
ISUP system as simply representing a renaming of
the 1973 WHO,11 a clearly incorrect interpretation.12

At a subsequent meeting in Ancona, Italy (2001) a
modified version of the 1973 WHO was proposed.12

This issue became the primary focus of discussion
at the WHO meetings prior to the release of the 2004
WHO classification. Following extensive debate and
discussion, it was agreed overwhelmingly to essen-
tially reproduce the 1998 WHO/ISUP classification
as the 2004 WHO recommended classification
scheme (Table 2).13 Similarly the authors of the 4th
Series Armed Forces Institute of Pathology fascicle
covering bladder neoplasia have followed this
system.14 With this consistent approach adopted
by arguably the two most influential references for
tumor classification and grading, work can continue
on evaluating the biologic and clinical relevance
and value of this system.15 The success of this in
addressing the key issues outlined in the first
paragraph has been stressed, in particular the
reclassification of high-risk grade 2 tumors (WHO,
1973) in the high-grade papillary carcinoma cate-
gory.12,16,17 For example, in the study by Yin and
Leong,17 13 of 46 WHO (1973) grade 2 tumors (28%)

were placed in the WHO (2004) high-grade category
resulting in 23% of all cases being considered high
grade in WHO 2004 compared with only 4% being
called grade 3 in the 1973 WHO system. Similarly,
Samaratunga et al,16 reviewed 134 papillary tumors
of which 6 (4%) had been reported as grade 3 (WHO,
1973); on review, they considered 29 (22%) to be
high grade by WHO/ISUP 1998.

This approach has now been embraced by many
urologic oncologists with interest in bladder cancer.
It has important application in the contemporary
treatment of pTa tumors. The reclassification of
high-risk grade 2 tumors (WHO, 1973) into the high-
grade category (WHO, 2004) has resulted in a large
and better defined group of patients with low-risk
pTa tumors. In a series of 215 patients with low-
grade (papilloma, papillary urothelial neoplasm of
low malignant potential and low-grade papillary
carcinoma) pTa tumors from the Memorial Sloan
Kettering Cancer Center treated by transurethral
resection only, progression to high-grade pTa or
invasive (pT1) carcinoma occurred in only 3 and 5%
of patients, respectively, with a median follow-up of
8 years.18 A recent prospective study has lent further
support to these findings.19 This experience has led
to the suggestion that patients with low-grade pTa
tumors can be followed less frequently.20 Similarly,
Nieder and Soloway21 currently treat patients with
papilloma and papillary urothelial neoplasm of low
malignant potential by transurethral resection alone,
low-grade pTa tumors by transurethral resection
with a single dose of mitomycin C and high-grade
pTa tumors by transurethral resection with mitomy-
cin C and bacillus Calmette–Guérin immunother-
apy. In December 2007, the American Urological
Association reinforced the current approach in its
guidelines for the treatment of non-muscle invasive
bladder cancers by separating non-invasive papil-
lary tumors into two groups––low grade and high
grade22––with different treatment recommendations
for each group. The College of American Patho-
logists also utilizes WHO 2004 in its recommenda-
tions for the reporting of urothelial tumors.23

Flat lesions

Hyperplasia

Historically, the term ‘hyperplasia’ has been equated
with counting cell layers and specifically consider-
ing the epithelium to be hyperplastic if there were
more than seven cell layers. It is well recognized
that the apparent number of cell layers in the
normal urothelium is variable and dependent on
the state of contraction of the bladder wall. The
current classification recognizes hyperplasia as
when there is a ‘markedly thickened mucosa with-
out atypia’ (Figure 1). Counting cell layers is not
recommended. There is no significant cytologic or
architectural atypia. Hyperplasia can have a pseudo-
papillary architecture. Hyperplasia is usually part of

Table 2 2004 WHO/1998 ISUP classification

Normal

Hyperplasias

Flat lesions with atypia
Reactive (inflammatory) atypia
Atypia of unknown significance
Dysplasia (low-grade intra-urothelial neoplasia)
Carcinoma in situ (high-grade intra-urothelial neoplasia)

Papillary neoplasms
Papilloma
Inverted papilloma
Papillary urothelial neoplasm of low malignant potential
Papillary carcinoma, low grade
Papillary carcinoma, high grade

Invasive neoplasms

Table 1 1973 WHO grading criteria1

Grade 1 Tumors with the least degree of cellular anaplasia
compatible with a diagnosis of malignancy

Grade 2 Histologic features between grades 1 and 3
Grade 3 Tumors with the most severe degrees of cellular

anaplasia
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a reactive process in response to inflammation or
other causes of irritation. The relationship between
hyperplasia and neoplasia is unknown.

Reactive Atypia

In the presence of acute and/or chronic inflamma-
tion, the urothelium shows a wide range of
reactive changes. There is usually a history of
instrumentation, infection or treatment with intra-
vesical agents. Some patterns of atypia are asso-
ciated with specific etiologies. In reactive atypia, the
epithelium may or may not be thickened. Although
a thickened epithelium is typically associated with a
reactive process, carcinoma in situ can also produce
a thicker than normal epithelium. Nuclei are
uniformly enlarged, vesicular and may have promi-
nent usually centrally located nucleoli (Figure 2).

Mitoses can be frequent and are located in the lower
epithelial layers. Inflammation is almost always
present.

Atypia of Unknown Significance

One of the major gray zones in any consideration of
intraepithelial lesions is between reactive atypia
and true neoplastic (dysplastic) alterations. Repro-
ducibility studies have clearly demonstrated the
lack of consistency in this particular area. This
category was created to include those instances
where a lesion cannot be confidently placed in the
reactive versus dysplastic categories. Histologically,
there is usually an inflammatory background. The
degree of cytologic atypia is judged to be outside of
the accepted range for reactive processes, although
this possibility cannot be excluded. Reevaluation
after inflammation subsides may resolve the pro-
blem, particularly in the follow-up of patients with
known urothelial neoplasia who have been treated
with intravesical therapy. In one study, none of 35
patients diagnosed with atypia of unknown signifi-
cance developed urothelial neoplasia with a median
3.5 years of follow-up.24

Dysplasia (Low-grade Intra-Urothelial Neoplasia)

This category also suffers from a significant problem
in diagnostic reproducibility. The natural history of
lesions with dysplastic features of a lesser degree
than the moderate to severe categories is unknown.25

There is however some evidence, largely genetic
that it shares some abnormalities with carcinoma in
situ and therefore likely represents a precursor
lesion.26 It is most often diagnosed in the context
of known urothelial neoplasia. Histologically, there
is some architectural distortion. The nuclei are

Figure 2 Reactive urothelial atypia. The nuclei are mildly
enlarged, rounded and have small nucleoli. Note the intense
chronic inflammatory infiltrate in the lamina propria.

Figure 3 Urothelial dysplasia. There is mild nuclear enlargement
with a somewhat haphazard distribution of nuclei within the
urothelium. Note the mitotic figure in the upper level of the
urothelium.

Figure 1 Urothelial hyperplasia. The urothelium is markedly
thickened without significant architectural or cytologic abnorm-
alities.
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irregularly enlarged with some hyperchromasia and
pleomorphism present. Overall, the features are
those of a neoplastic atypia but fall short of the
criteria for carcinoma in situ outlined below. In
many instances, the features resemble those of the
urothelium present in low-grade papillary carcino-
ma (Figure 3). The current system does not grade
urothelial dysplasia. Studies that have applied the
1998 WHO/ISUP criteria indicated a 15–19% risk of
developing cancer with a mean follow-up of 4.9–8.2
years.24,27

Carcinoma In Situ (High-grade Intra-Urothelial
Neoplasia)

The current classification recognized the need to
expand the category of carcinoma in situ to include
lesions that had been graded in the moderate to
severe dysplasia categories in previous systems.
This change reflects current practice in major
institutions treating bladder cancer. It also recog-
nizes the general trend for under diagnosis of higher
grade lesions.15 There is also recognition that this is
the most reproducible diagnostic category. Carcino-
ma in situ is accepted as a precursor of invasive
carcinoma.

A variety of descriptive terms have been applied
to carcinoma in situ (Table 3).14,25 These are
helpful in highlighting the morphologic variability
of the lesion, but have no clinical significance.
Histologically, carcinoma in situ is characterized by
architectural disorder with haphazard orientation
of nuclei and nuclear crowding and clustering
(Figure 4; Table 4). There is nuclear pleomorphism
with variable nuclear enlargement, hyperchromasia
and single to multiple nucleoli (Figure 5). The
atypical cells need not involve the full thickness of
the epithelium and at the minimum single malig-
nant cells growing in a pagetoid manner are
sufficient for the diagnosis. Individual cells tend to
show marked cytologic atypia, but an increased
nuclear to cytoplasmic ratio is not a prerequisite
(not present in the large cell type of carcinoma
in situ). In some cases, only a few isolated cells are
present clinging to the basement membrane (denud-
ing carcinoma in situ) (Figure 6). In other cases, the
surface may be completely denuded with the
carcinoma in situ present in von Brunn’s nests only.
This pattern should not be overdiagnosed as
invasive carcinoma.

Table 3 Morphologic patterns of carcinoma in situ

Small cell carcinoma in situ
Large cell carcinoma in situ
Denuding carcinoma in situ ‘denuding cystitis’
Undermining growth
Pagetoid carcinoma in situ
Carcinoma in situ with glandular differentiation
Carcinoma in situ with squamous differentiation

Figure 4 Urothelial carcinoma in situ. There is moderate nuclear
enlargement and pleomorphism with a completely haphazard
arrangement of the cells within the urothelium. A lesion similar
to this may have been classified as moderate to severe dysplasia in
the past but now it is included in the carcinoma in situ category.

Table 4 Histologic features of value in evaluating flat lesions

Thickness of urothelium
Polarity of cells
Nuclear size
Nuclear crowding
Nuclear borders including notches
Nuclear chromatin distribution
Nucleoli
Mitoses
Accompanying inflammation

Figure 5 Urothelial carcinoma in situ. In this example, there is
marked nuclear enlargement and pleomorphism. The architecture
is completely disrupted. Note that many of the cells have
abundant cytoplasm.
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Carcinoma in situ is most often seen in association
with high-grade papillary or invasive urothelial
carcinoma. De novo carcinoma in situ accounts for
only 1–3% of newly diagnosed cases of bladder
cancer.28,29 These patients are at significant risk for
the development of invasive carcinoma. In contem-
porary series, progression to invasive carcinoma
occurs in up to 25% of patients and the cancer-
specific survival is in the 75–85% range.30–33

Value of Immunohistochemistry in Flat Lesions

A variety of immunohistochemical markers have
been studied as adjuncts to the diagnosis of flat
lesions. Most cases of carcinoma in situ show
diffuse and intense nuclear expression of p53
(Figure 7) and diffuse reactivity for cytokeratin 20

throughout the full thickness of the urothelium
(Figure 8).34,35 In normal or reactive urothelium, p53
is generally expressed by only a few cells and with
weak intensity, whereas cytokeratin 20 expression is
limited to the umbrella cell layer. In my experience,
the results for both are often equivocal in difficult
cases and do not contribute to a final diagnosis.
Proliferation is significantly higher than in reactive
atypia but there is sufficient overlap to make this a
difficult feature to use in individual cases.35 Other
markers that have been applied to this question
include CD44 and p16 but there is less experience
with both.34,36

Papillary lesions

In the majority of cases, the diagnosis of a lesion as
being ‘papillary’ in the urinary bladder is straight-
forward and the features to be determined are
related to proper classification (grading) and evalua-
tion of stage. Occasionally there can be problems in
differential diagnosis with lesions that can mimic a
papillary process (polypoid or papillary cystitis,
fragmented or tangentially cut flat lesions) or
papillary lesions that are not, strictly speaking,
urothelial (nephrogenic adenoma and condyloma
acuminatum).37,38

More problematic is the concept of papillary
hyperplasia and when to call a small lesion a true
papillary neoplasm particularly in the setting of
known papillary neoplasia. If a true papillary stalk
is evident, then the lesion is graded and classified
into the categories described below. A papillary
stalk is defined by the presence of a central
fibrovascular core in an exophytic lesion. In the
presence of known neoplasia, I am quite aggressive
in diagnosing a lesion as a papillary tumor.

For cases with an undulating surface or tenting of
the urothelium where no fibrovascular core is
evident, the term papillary hyperplasia has been

Figure 6 Urothelial carcinoma in situ. The denuding pattern is
characterized by poorly cohesive cells that typically have large,
pleomorphic and hyperchromatic nuclei.

Figure 7 Urothelial carcinoma in situ. There is strong and diffuse
overexpression of p53 protein.

Figure 8 Urothelial carcinoma in situ. There is strong full
thickness expression of cytokeratin 20.
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suggested.39 In some instances, small capillaries are
present in the stroma at the base of the pseudo-
papillae but these do not extend upwards into the
stroma. These are therefore more ‘pseudo-papillary’
than truly papillary and that is the terminology I use

in my practice. The diagnosis in specimens with
a pseudo-papillary architecture is dependent on
evaluating the surface urothelium as a ‘flat’ lesion; if
unequivocal dysplasia or carcinoma in situ is
present, the diagnosis should be dysplasia or
carcinoma in situ.

Urothelial Papilloma

There has been a long-standing controversy regard-
ing the nature of papillary lesions with minimal
cytologic atypia.40 An early definition by Mostofi41

restricted the term papilloma to non-invasive
papillary lesions covered by urothelium that was
indistinguishable from normal urothelium. This
definition was adopted in the WHO (1973) classifi-
cation.1 The use of this term by some experts for up
to one-third of all papillary lesions was a major

Figure 9 Urothelial papilloma. The entire lesion consists of one
or two papillary fronds covered by an essentially normal
urothelium.

Figure 10 Inverted urothelial papilloma. At low magnification,
the smooth polypoid growth and complex anastomosing trabecu-
lae are evident.

Figure 11 Inverted urothelial papilloma. Glandular differentia-
tion is present in this lesion. Note the tendency of the basilar
nuclei to line up perpendicular to the basement membrane.

Figure 12 Papillary urothelial neoplasm of low malignant
potential. The urothelium is thickened with only minimal
cytologic and architectural atypia.
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stimulant to the reevaluation of these lesions that
began in 1997.2,3 The current classification retains
the restrictive traditional WHO criteria.1,13,14 Histo-
logically, papilloma is characterized by fine papil-
lary fronds without fusion or complexity. Individual
fronds are covered by an essentially normal urothe-
lium without architectural or cytologic atypia
(Figure 9). The absolute number of cell layers is
not a criterion for diagnosis but the urothelium
should not be thickened.

Lesions meeting these restricted criteria occur
at a younger age than other urothelial bladder
tumors and often present with only one or a few
papillary processes. Using the restrictive criteria
recommended, these lesions account for approxi-
mately 1% of papillary tumors.40 They have a low
recurrence rate with a low risk for the subsequent
development of higher grade tumors.40,42,43

Inverted Urothelial Papilloma

Inverted urothelial papilloma is a distinct clinical
pathologic entity that occurs over a wide age range.
These develop throughout the urinary tract but are
most common in the trigone region. In rare cases,
they can be multifocal.44 Inverted papilloma is
associated with a low risk of recurrence (o5%),
distinctly different from papillary urothelial
neoplasms.44,45 Recent genetic data support the
concept that these are not related to papillary
urothelial neoplasms.46 Cases of synchronous

inverted papilloma and papillary carcinoma are
well described though, in my experience, extraordi-
narily rare; distinction from papillary carcinoma
with an inverted growth pattern can be proble-
matic.46,47

By cystoscopy, these lesions typically have an
exophytic polypoid growth pattern and can be
pedunculated. Histologically, inverted papilloma
consists of anastomosing trabeculae of urothelium
covered by a normal or attenuated urothelium
(Figure 10). Multiple sites of origin from the surface
urothelium are usually present. The basal layer is
often prominent with the basilar nuclei lined up
perpendicular to the basement membrane. The cells
in the central part of the trabeculae can be spindled
with a streaming growth pattern. In general, there is
no significant nuclear pleomorphism, although
occasionally mild atypia can be present.48 Mitotic
figures are rare or absent. Squamous or glandular
differentiation may be present (Figure 11). In
transurethral resection material, the fragmentation
of the lesion may result in apparent papillary
structures making diagnosis difficult.

Papillary Urothelial Neoplasm of Low Malignant
Potential

The creation of this category represented a compro-
mise between the ‘papilloma’ camp and those
insisting on the use of ‘carcinoma’ for all papillary
lesions. The 1998 consensus statement acknowl-

Table 5 Papillary urothelial neoplasms: architectural features

PUNLMPa Low grade High grade

Papillae Delicate
Rarely fused

Delicate
Occasionally fused

Delicate
Fused and branching

Organization Polarity normal Predominantly ordered with minimal
crowding and loss of polarity

Predominantly disordered with crowding,
overlapping cells and loss of polarity

Any thickness
Most increased

Any thickness
Most increased

Any thickness—may be single cells (denuding)

Cohesive cells Cohesive cells Often discohesive

a
Papillary urothelial neoplasm of low malignant potential.

Table 6 Papillary urothelial neoplasms: nuclear features

PUNLMPa Low grade High grade

Size Mildly enlarged
Uniform

Enlarged
Some variation

Enlarged
Marked variability

Shape Elongated
Uniform

Elongated—oval—round
Slight variation

Pleomorphic

Chromatin Fine Fine with some variation Frequently coarse with marked variation
Nucleoli Absent to inconspicuous Usually inconspicuous Prominent

Single to multiple
Mitoses Rare

Basal if present
Infrequent
Most basal if present

Frequent
Any level

a
Papillary urothelial neoplasm of low malignant potential.
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edged that the lower grade papillary neoplasms
were not intrinsically malignant but were associated
with a significant risk for the development of new
papillary tumors (recurrence). These lesions at the
lower end of the spectrum were accepted as
clinically significant with close clinical follow-up
necessary but further intravesical therapy not in-
dicated. Morphologically, this category largely
though not completely corresponds to grade 1
papillary carcinoma in the 1973 WHO system.1

The tumor consists of delicate papillae with little
or no fusion. The covering urothelium is usually
thickened but shows minimal, if any, architectural
irregularity (Figure 12). Nuclei are normal in size
to slightly enlarged and lack significant nuclear
hyperchromasia or pleomorphism. The chromatin

is fine and nucleoli are inconspicuous. Mitoses
are infrequent and basally located when present
(Tables 5 and 6).

These tumors have a significantly lower rate of
recurrence than either low- or high-grade papillary
carcinomas and have a very low rate of stage
progression.8,17,49–52 In a review of published
studies, the mean tumor recurrence rate was
found to be 36% and the stage progression rate to
be 3.7%.12

Papillary Urothelial Carcinoma, Low-Grade

This category contains the intermediate group of
lesions. In the 1973 WHO system, this would
include roughly the lower one-half to two-thirds of
grade 2 papillary carcinoma.16,17 The papillae are
largely delicate and separate but some fusion may be
seen. At low magnification, there is a generally
ordered appearance to the cells within the epithe-
lium (Figure 13). The nuclei tend to be uniformly
enlarged and retain the elongated to oval shape of
normal urothelial cells. The chromatin remains fine
with small and generally inconspicuous nucleoli.
Mitoses may be present but are few and generally
remain basally located (Tables 5 and 6).

These tumors have a significantly higher recur-
rence rate than for papillary urothelial neoplasm of
low malignant potential and similar to high-grade
papillary carcinomas.8 They also have a higher rate
of stage progression than papillary urothelial neo-
plasm of low malignant potential but significantly
lower than for high-grade papillary carcinoma.8,18,51

Low-grade tumors can be invasive though this is
distinctly uncommon. A review of the literature
revealed a mean recurrence rate of 50% and mean
stage progression rate of 10%.12 Patients with these
tumors require close clinical follow-up, though

Figure 13 Low-grade papillary urothelial carcinoma. The urothe-
lium is thickened with the architecture generally intact but with
some irregularity in the nuclear spacing. There is variability in the
nuclear size with variable degrees of hyperchromasia.

Figure 14 High-grade papillary urothelial carcinoma. The ur-
othelium has increasing architectural irregularity (compare with
Figure 13) and mild to moderate cytologic atypia. There are
numerous mitotic figures scattered throughout the urothelium.

Figure 15 High-grade papillary urothelial carcinoma. There is
significant disturbance of the architecture and the cells have
pleomorphic and hyperchromatic nuclei. In this example, there is
a tendency of the cells to be discohesive.
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recently it has been suggested that this can be less
frequent than for patients with high-grade tumors.20

A single dose of intravesical therapy is optional but
maintenance intravesical therapy is not recom-
mended.22

Papillary Urothelial Carcinoma, High-Grade

As discussed above, many WHO grade 2 (1973)
tumors (roughly the upper one-half to one-third)
have a significant frequency of invasion and biolo-
gically have more in common with the grade 3
tumors. These tumors not only have a significant
risk of recurrence but also have a substantial risk of
invasion and progression to muscle invasive dis-
ease. For this reason, the consensus was that these
were better included in a high-grade category with
the traditional WHO grade 3 neoplasms.

The papillae are frequently fused forming
apparent solid masses. The overall impression is
one of disordered growth (Figure 14). The epithe-
lium is of variable thickness and may resemble
‘denuding carcinoma in situ’ in some instances.
Individual cells are haphazardly arranged within
the epithelium and have a generally discohesive
nature. Nuclei are hyperchromatic and pleomorphic
(Figure 15). The chromatin is dense, irregularly
distributed and often clumped. Nucleoli may be
single or multiple and are often prominent. Mitoses
are generally frequent and may be seen at any level
of the epithelium (Tables 5 and 6). Several studies
have looked at a variety of biologic markers in
papillary tumors and their relationship to the three
groups; for the most part, these have demonstrated
significant differences of the respective marker in
the different categories.17,53,54

The overall progression rate (to invasive carcino-
ma) ranges from 15 to 40%. For high-grade pTa
tumors, intravesical bacillus Calmette–Guérin
therapy with an induction course and maintenance
is recommended.22 Heterogeneity of grade is recog-
nized in papillary lesions55 and the consensus is
that tumors should be graded on their worst part,
although this needs further study.7,13
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