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Abstract
The International Collaboration on Cancer Reporting (ICCR) is an alliance of major pathology organisations in Australasia,
Canada, Europe, United Kingdom, and United States of America that develops internationally standardised, evidence-based
datasets for the pathology reporting of cancer specimens. This dataset was developed by a multidisciplinary panel of
international experts based on previously published ICCR guidelines for the production of cancer datasets. It is composed of
Required (core) and Recommended (noncore) elements identified on the basis of literature review and expert consensus. The
document also includes an explanatory commentary explaining the rationale behind the categorization of individual data
items and provides guidance on how these should be collected and reported. The dataset includes nine required and six
recommended elements for the reporting of cancers of the urinary tract in biopsy and transurethral resection (TUR)
specimens. The required elements include specimen site, operative procedure, histological tumor type, subtype/variant of
urothelial carcinoma, tumor grade, extent of invasion, status of muscularis propria, noninvasive carcinoma, and
lymphovascular invasion (LVI). The recommended elements include clinical information, block identification key, extent of
T1 disease, associated epithelial lesions, coexistent pathology, and ancillary studies. The dataset provides a structured
template for globally harmonized collection of pathology data required for management of patients diagnosed with cancer of
the urinary tract in biopsy and TUR specimens. It is expected that this will facilitate international collaboration, reduce
duplication of effort in updating current national/institutional datasets, and be particularly useful for countries that have not
developed their own datasets.
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Introduction

Structured reporting protocols facilitate pathology reporting
of cancer specimens by ensuring inclusion of all clinically
relevant information in a user-friendly format thereby aiding
use of data for patient management, epidemiology, audit,
and research. Datasets or checklists for pathology reporting
have been independently developed by several organisa-
tions across the world including the Royal College of
Pathologists, United Kingdom (RCPath) [1], the College of
American Pathologists, USA (CAP) [2], and Royal Aus-
tralasian College of Pathologists (RCPA) [3]. Although
these protocols are broadly similar, there are significant
differences in content and terminology that could hinder
international comparison and research. Hence in 2011, the
CAP, RCPath, RCPA, and the Canadian Association of
Pathologists in association with the Canadian Partnership
Against Cancer (Canada) formed the International Colla-
boration on Cancer Reporting (ICCR) and successfully
piloted the development of datasets for pathology reporting
of cancers of the prostate (radical prostatectomy), endo-
metrium, melanoma, and lung cancers [4–7]. This quad-
ripartite collaboration together with the European Society of
Pathology was incorporated in 2014 as a not-for-profit
organisation that was joined by the American Society of
Clinical Pathology and the Faculty of Pathology, Royal
College of Physicians of Ireland. The ICCR has developed
strategic alliances with other international cancer organisa-
tions such as the International Agency for Research on
Cancer (IARC), Union for International Cancer Control
(UICC), and American Joint Committee on Cancer (AJCC).
The ICCR coordinates the production of evidence-based
international pathology reporting datasets developed by a
panel of internationally recognised expert pathologists and
clinicians that are published in peer-reviewed journals [8–
11]. The datasets have a consistent style and content, and
contain all the parameters needed to guide management and
prognostication for individual cancers. The datasets are
freely available from the ICCR website http://www.iccr-ca
ncer.org.

The World Health Organization (WHO) Classification of
Tumours ‘Blue books’ is an integral part of all ICCR
datasets and in 2013 the ICCR committed to synchronise its
schedule of dataset development with the publication of the
WHO blue book series. Thus, following the publication of
the 4th edition of the WHO Classification of Tumours of the
Urinary System and Male Genital Organs in 2016 [12], the
ICCR initiated the development of genitourinary datasets to
align with this publication. Included in this suite are four
datasets providing guidance for the structured reporting of
pathology data for cancers of the urinary tract [13]. The
main points in the dataset for reporting of cancer in biopsy
and TUR specimens of the urinary tract are summarised in

this paper. The reader is referred to the ICCR website for a
more comprehensive discussion [14].

Methods

This dataset was developed on the basis of the guidelines
agreed by the Dataset Steering Committee (DSC) of the
ICCR [15]. The DSC appointed a Chair (DG) to develop
datasets for the reporting of cancers of the urinary tract and
together they identified ten other expert urological pathol-
ogists who together with the Chair, a urologist, an ICCR
representative (JS), and a Project Manager (FW) formed the
Dataset Authoring Committee (DAC). The expert panel
included two pathologists each from the USA (DG, VR),
UK (JSh, MV), Europe (ALB, EC), Canada (FB, TvK), and
Australasia (BD, HS) together with a pathologist from
Japan (TT) and a urologist from the USA (MK). The ICCR
representative provided guidance and support to the Chair
of the DAC regarding ICCR standards and ensured har-
monization across datasets, while the Project Manager
coordinated the development process.

In line with other ICCR datasets, this dataset for
reporting of cancers in biopsy and TUR specimens from the
urinary tract included a set of elements and value lists
(responses) accompanied by a commentary. The elements
were categorized as either required or recommended.
Required (core) elements were those unanimously agreed
by the expert panel to be essential for diagnosis, prog-
nostication, and/or patient management and generally
required evidentiary support at Level III-2 or above [based
on prognostic factors in the National Health and Medical
Research Council (NHMRC) levels of evidence document,
and defined as ʻAnalysis of prognostic factors amongst
persons in a single arm of a randomized controlled trialʼ]
[16]. Specific levels of evidence were not assigned to each
required or recommended data item. All tumor subtypes
defined in 2016 WHO classification [12] were categorized
as required. Recommended (noncore) elements were those
that did not meet the above standard but were considered by
the panel to be clinically important or representing good
practice. The commentary clarified the elements, explained
the rationale behind the above categorization of individual
data items, and cited published evidence that supported its
inclusion.

The initial working draft of this dataset was developed by
the Project Manager following a review of all published
cancer datasets pertaining to carcinoma of the urinary tract
and reporting guidelines published in review articles or
other international websites. Following editing by the Chair,
this draft was circulated to the DAC and discussed in a
series of teleconferences. The Chair then reedited the
documents based on these discussions and recirculated them
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to the members of the DAC for further review and discus-
sion in a series of email communications until consensus
was achieved. The finally approved document was for-
matted and uploaded on the ICCR website for a period of
2 months for public comment. The documents were
reviewed in the light of the feedback, approved by the
DAC, and finally ratified by the DSC.

This DAC developed four datasets to facilitate reporting
of cancers of the urinary tract. This dataset deals with
biopsy and TUR specimens. Other datasets were created for
urethrectomy, cystectomy/cystoprostatectomy/diverticu-
lectomy, and nephrourethrectomy/ureterectomy specimens.
These may be accessed at http://www.iccr-cancer.org/data
sets/published-datasets/urinary-male-genital.

Results

This dataset deals with reporting of primary carcinomas
(noninvasive and invasive) in biopsy and TUR specimens of
the bladder, urethra, ureter, and renal pelvis. It should not be
used for papillomas and papillary urothelial neoplasms of
low malignant potential as these are not carcinomas.
Separate datasets should be completed for tumors in dif-
ferent locations. Tumours arising in the most distal portion
of the penile urethra should be reported using the penile and
distal urethral carcinoma dataset [17].

The required and recommended data items in this dataset
are summarised in Table 1.

Clinical information

Knowledge of any relevant history is critical for accurate
diagnosis [18–21] but this element is categorised as a
recommended rather than a required item as it is the
responsibility of the clinician to provide information that
will have an impact on the diagnostic process or affect its
interpretation.

The pathologist must be informed about any history of
urothelial neoplasia and particularly about therapies such as
Bacillus Calmette–Guerin (BCG) and mitomycin C, which
could result in histological changes with the potential for
misdiagnosis [22, 23]. Pelvic radiation therapy may lead to
reactive epithelial proliferations that very closely mimic
invasive carcinoma [24, 25]. Prior surgical procedures such as
TUR and biopsy may be associated with nephrogenic ade-
noma that could mimic recurrent tumor clinically and
pathologically [26, 27].

Knowledge of the cystoscopic findings could inform the
interpretation of a bladder biopsy. For example, examina-
tion of deeper levels would be indicated if a papillary lesion
observed at cystoscopy is not seen in the tissue levels
examined.

Finally, knowledge of a history of carcinoma elsewhere
such as prostatic adenocarcinoma, colorectal adenocarci-
noma, or cervical squamous cell carcinoma may help the
interpretation of biopsy/TUR specimens.

Specimen site

Urothelial neoplasia represents a field change across the entire
urinary tract so development of synchronous or metachronous
tumors in different parts of the urinary tract is not uncommon.
Hence, it is required to record the site of origin of a biopsy/
TUR specimen. If biopsies are from different locations
(bladder, ureter, urethra, renal, and pelvis), then a separate
dataset should be completed for each specimen site.

The specific anatomic site also informs histological
interpretation as differential diagnosis and key staging
landmarks varies with the site of origin of a biopsy/TUR
specimens, including its location within individual sites.
The possibility of urachal lesions would have to be con-
sidered in specimens from the dome/anterior wall of the
urinary bladder, while secondary tumors from adjacent
organs such as uterus and prostate would be part of the
differential diagnosis in specimens from the bladder neck
and trigone region. The distribution of muscularis mucosae
(MM) fibres varies by location in the urinary bladder and so
knowledge of location can assist in evaluation of smooth
muscle in the context of staging parameters [28].

Operative procedure

Documentation of the specific procedure performed is a
standard part of any pathology report and categorised as a
required data item in this dataset.

Block identification key

Knowledge of the origin/designation of each tissue block
aids microscopic interpretation and its inclusion in the

Table 1 Required and recommended elements for the pathology
reporting of urinary tract carcinoma—biopsy and transurethral
resection specimens

Required Recommended

Specimen site Clinical information

Operative procedure Block identification key

Histological tumour type Substaging T1 disease

Histological subtype/variant Associated epithelial lesions

Histological tumour grade Coexistent pathology

Extent of invasion Ancillary studies

Status of muscularis propria

Lymphovascular invasion

Non-invasive carcinoma
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pathology report is particularly important if there is a need
for internal or external review. Recording the origin/desig-
nation of tissue blocks also facilitates retrieval of blocks for
further immunohistochemical or molecular analysis,
research studies, or clinical trials. Although block identifi-
cation is not a required element within the synoptic report,
we would consider it required within the report text (gen-
erally included in the gross description section).

Histological tumor type

Recording the histological tumor type using the 2016 WHO
classification [12] is a required element of this dataset as
this parameter is often of prognostic and therapeutic sig-
nificance (Table 2). As in the 2004 WHO classification [29],
a tumor is classified as a urothelial carcinoma if there is any
urothelial differentiation [including associated urothelial
carcinoma in situ (CIS)] with any other types present
reported with an estimated percentage. Thus, a carcinoma
showing 20% urothelial differentiation and 80% glandular
differentiation would be reported under the histological
tumor type Urothelial carcinoma and then under histolo-
gical subtype/variant as glandular (80%). An exception to
this rule is for cases with any amount of neuroendocrine
component (small cell neuroendocrine carcinoma or large
cell neuroendocrine carcinoma) where classification is now
in the neuroendocrine tumor category. Thus, a mixed tumor
with 30% small cell neuroendocrine carcinoma and 70%
urothelial carcinoma would be reported under the histolo-
gical tumor type as neuroendocrine tumor (small cell neu-
roendocrine carcinoma) and then under histological tumor
type—other, specify—urothelial carcinoma (70%). This is a
controversial issue as reflected by the different approaches
recommended by WHO 2016 in chapters on the neu-
roendocrine tumors and urothelial carcinoma variants. For a
diagnosis of small cell carcinoma, the former required the
small cell component to constitute the majority of the tumor
but the variants chapter indicated that tumors with any small
cell component should be categorised as such. ICCR
recommends the latter approach but recognises that the
percentage of the neuroendocrine component could inform
patient management, particularly with newer treatment
modalities such as immunotherapy.

Biopsies and TURs that contain pure adenocarcinoma or
pure squamous cell carcinoma should be diagnosed as such
but with a comment that it is not possible to definitively
exclude the possibility of a urothelial carcinoma with
extensive glandular or squamous differentiation without
examination of the entire tumor and background flat epi-
thelium. There are no reliable immunohistochemical mar-
kers to distinguish these possibilities with certainty in an
individual case [30]. The presence of keratinizing squamous
metaplasia or intestinal metaplasia, particularly when

associated with dysplasia could support a diagnosis of pri-
mary squamous cell carcinoma [31] or adenocarcinoma
[32], respectively, but a definitive diagnosis of either should
be made with caution in biopsy or TUR material. Diagnosis

Table 2 World Health Organization (WHO) Classification of tumours

WHO classification of tumours of the urothelial tracta12

Descriptor ICD-O codes

Urothelial tumours

Infiltrating urothelial carcinoma 8120/3

Nested, including large nested

Microcystic

Micropapillary 8131/3

Lymphoepithelioma-like 8082/3

Plasmacytoid/signet ring cell/diffuse

Sarcomatoid 8122/3

Giant cell 8031/3

Poorly differentiated 8020/3

Lipid-rich

Clear cell

Noninvasive urothelial lesions

Urothelial carcinoma in situ 8120/2

Noninvasive papillary urothelial carcinoma, low-grade 8130/2

Noninvasive papillary urothelial carcinoma, high-grade 8130/2

Papillary urothelial neoplasm of low malignant potential 8130/1

Urothelial papilloma 8120/0

Inverted urothelial papilloma 8121/0

Urothelial proliferation of uncertain malignant potential

Urothelial dysplasia

Squamous cell neoplasms

Pure squamous cell carcinoma 8070/3

Verrucous carcinoma 8051/3

Squamous cell papilloma 8052/0

Glandular neoplasms

Adenocarcinoma, NOS 8140/3

Enteric 8144/3

Mucinous 8480/3

Mixed 8140/3

Villous adenoma 8261/0

Urachal carcinoma 8010/3

Tumours of Müllerian type

Clear cell carcinoma 8310/3

Endometrioid carcinoma 8380/3

Neuroendocrine tumours

Small cell neuroendocrine carcinoma 8041/3

Large call neuroendocrine carcinoma 8013/3

Well-differentiated neuroendocrine tumour 8240/3

Paragangliomab 8693/1

Pathology and genetics of the urinary system and male genital organs
aThe morphology codes are from the International Classification of
Diseases for Oncology (ICD-O). Behaviour is coded /0 for benign
tumours; /1 for unspecified, borderline, or uncertain behaviour; /2 for
carcinoma in situ and grade III intraepithelial neoplasia; and /3 for
malignant tumours
bParaganglioma is not an epithelial derived tumour
©Reproduced with permission from WHO/International Agency for
Research on Cancer (IARC)
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of primary adenocarcinoma or squamous cell carcinoma of
the urinary bladder also requires clinical correlation to
exclude the possibility of origin from extravesical sites such
as the rectum and cervix.

The 2016 WHO classification includes urachal carcino-
mas as a separate category but diagnosis of this subtype
requires clinicopathologic correlation with diagnostic cri-
teria including location in the bladder dome or anterior wall,
an epicentre in the bladder wall or perivesical tissue, the
absence of diffuse cystitis glandularis/intestinal metaplasia
outside of the dome/anterior wall region and the absence of
a known primary elsewhere [12, 33]. If a diagnosis of
urachal carcinoma is rendered the histologic type should be
specified. Although the majority (over 80%) of urachal
carcinomas are adenocarcinoma, other subtypes such as
urothelial carcinoma, squamous cell carcinoma, and small
cell neuroendocrine carcinoma may arise in the urachal
region. The WHO also recognises a category of “mucinous
cystic tumor of low malignant potential” that cannot be
diagnosed with certainty in biopsy/TUR specimens [12].
There are no reliable immunohistochemical markers to
distinguish adenocarcinomas of urachal origin from primary
adenocarcinomas of the bladder proper or from secondary
adenocarcinomas of gastrointestinal origin [30, 33, 34].

Also new in the 2016 WHO classification of bladder
cancers is the category of Müllerian tumors that consists
primarily of clear cell adenocarcinoma and rare examples of
endometrioid carcinoma, which may arise from endome-
triosis or rarely Müllerianosis [12, 35–37]. These tumors are
morphologically and immunophenotypically similar to their
counterparts in the female genital tract and hence diagnosis
of a primary Müllerian bladder tumor requires clinical
exclusion of an extravesical primary [38]. Clear cell ade-
nocarcinoma must also be distinguished from urothelial
carcinoma with divergent differentiation along Müllerian
lines that would be classified under urothelial carcinoma
[39]. Expression of urothelial immunomarkers (such as
GATA3 and uroplakin III) or associated urothelial compo-
nent would suggest the latter possibility [40].

The neuroendocrine tumor category includes small cell
neuroendocrine carcinoma, large cell neuroendocrine car-
cinoma, well-differentiated neuroendocrine tumor, and
paraganglioma with small cell neuroendocrine carcinoma
being by far the most common [12]. About half of these
tumors are admixed with another component, most com-
monly urothelial carcinoma (invasive and/or in-situ). Mixed
tumors with any small cell neuroendocrine carcinoma
component are generally managed as small cell neu-
roendocrine carcinoma [41] and hence carcinomas with any
small cell neuroendocrine component are categorised as
neuroendocrine subtype in this dataset. The diagnosis is
defined by morphologic criteria but most cases do show
immunohistochemical evidence of neuroendocrine

differentiation. The most sensitive immunohistochemical
markers are CD56 and synaptophysin, although the former
is less specific [30]. TTF-1 is expressed in about 50% of
cases and hence cannot be used to identify the site of origin
of a tumor [42]. In cases with pure small cell morphology
the possibility of direct spread from an adjacent organ or
metastasis must be excluded clinically.

Lastly there are carcinomas arising in the urinary bladder
that have no specific differentiation and based on exclusion
of metastasis from another site are considered to be primary
in the urinary tract. In the 2004 WHO classification these
were included as a variant of urothelial carcinoma [29] but
given that by definition they have no urothelial differ-
entiation these should be reported using the “carcinoma,
type cannot be determined” category.

Histologic subtype/variant

Several morphologic variants are recognised in the WHO
2016 classification of bladder tumors (Table 2) [12]. Some
of these have important prognostic or therapeutic implica-
tions, while recognition of other variant tumor morphology
permits distinction from other histological mimics. For
example, in T1 urothelial carcinoma, the presence of variant
histology is one feature that is used in determining whether
to consider immediate cystectomy [41, 43], while the nested
variant urothelial carcinoma may be very difficult to dis-
tinguish from von Brunns nests, particularly in superficial
biopsies.

The level of evidence for specific variants having inde-
pendent prognostic information varies from the variant
having no clinical significance but being important diag-
nostically (e.g., nested, microcystic, etc), to no data, to data
indicating the variant has prognostic significance (e.g.,
micropapillary, plasmacytoid, and sarcomatoid). Rather
than making reporting of specific subtypes that have some
supporting data mandatory and others lacking data recom-
mended, this dataset has opted to make the entire category a
required element.

In concordance with the WHO 2016 monograph [12],
this ICCR dataset requires the reporting of the percentage of
each variant histology and divergent differentiation
(glandular or squamous), when present. However, the data
supporting this is very limited and is only available for
some variants such as micropapillary, sarcomatoid, and
lymphoepithelioma-like. There is also uncertainty regarding
the reproducibility of variant percentage estimation and the
amounts of each variant that would be clinically significant.

Histological tumor grade

Histological tumor grade is a critical parameter in the
management of noninvasive papillary tumors. ICCR
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recommends the 2016 WHO classification system [12] that
was proposed by the International Society of Urological
Pathology (ISUP) in 1997 [44] and adopted by the WHO in
2004 [29]. This system is now recommended by almost all
major pathology and urology organizations as the preferred
grading system [19, 21].

The 2016 WHO classification for noninvasive papillary
urothelial tumors [12] is a three-tiered system with the lowest
category of papillary urothelial neoplasm of low malignant
potential (PUNLMP) considered to be a benign neoplasm [45]
and hence not reported using this dataset. The other two
categories, low-grade and high-grade papillary urothelial car-
cinoma differ significantly in the risk of progression to inva-
sive carcinoma and death from bladder cancer [45]. Hence, the
grade of noninvasive papillary carcinoma is the major para-
meter used to guide the choice of therapy in these patients
[43]. Other features of importance in predicting outcome of
patients with Ta papillary tumors are number of tumors/mul-
tifocality, tumor size, the presence of associated CIS, and a
history of prior recurrence [46]. It has also been suggested that
for low grade papillary tumors the frequency and duration of
cystoscopic follow up can be reduced [47, 48].

A major rationale of the ISUP 1997/WHO 2004/WHO
2016 grading system was to address the issue of a large,
heterogenous intermediate (grade 2) category in WHO 1973
grading system [44]. There has been some concern about
the heterogeneity of the high-grade category in the ISUP
1997/WHO 2004/WHO 2016 grading system [49] and
some published guidelines mandate the reporting of both
the current WHO grade with the 1973 grade [43, 50]. Such
an approach could identify patients at lower end of high-
grade (high-grade/grade 2) who may not need aggressive
therapy such as cystectomy for post-BCG therapy high-
grade recurrence.

This ICCR dataset follows the WHO 2016 approach and
recommends reporting of the WHO 2016 grade as a
required element and the inclusion of other grading systems
as optional [12].

The grading of T1 invasive urothelial carcinoma is
another area of controversy. In studies using the 1998 ISUP/
WHO 2004 grading system the vast majority of such tumors
were high grade [51] and the International Consultation on
Urologic Disease (ICUD) pathology group concluded that
all invasive carcinomas should be considered high grade
[18]. It has been noted that there are variants of urothelial
carcinoma that have low grade cytologic features such as
the nested variant, but these appear to behave stage for stage
like usual high grade carcinoma [52]. When variant histol-
ogy such as this is present, it is recommended that the
tumors should be reported as high grade despite the bland
cytology in order to reflect the biologic behaviour [53].
Small series of invasive papillary urothelial carcinoma, in
which both the papillary and invasive components were

low-grade have also been reported [54]. Nonetheless it is
equally apparent that many pathologists have graded inva-
sive urothelial carcinomas using the 1973 WHO and other
systems and have demonstrated its prognostic significance
[43, 55, 56]. ICCR endorses the 2016 WHO recommen-
dation to grade invasive carcinoma using the WHO
2004 system recognising that the vast majority of tumors
will be high grade [12]. If invasive tumors are graded using
an alternative grading system this should be indicated.

There is general consensus that tumor grade is of little
clinical significance in carcinomas that invade the muscu-
laris propria.

A final area of controversy in noninvasive papillary
urothelial carcinoma grading relates to grade heterogeneity
that has been reported in up to 32% of cases [57, 58]. It is
currently recommended that tumor grade be assigned based
on the highest grade present but some authors have
recommended considering a tumor low grade if the high
grade component accounts for <5% of the tumor volume
[57]. Some studies suggest that tumors with a limited
amount of high-grade component have a better outcome
than cases that are purely or predominantly high-grade [57–
59]. The limited data does not allow for a definitive state-
ment regarding reporting of cases with a small volume of
high grade tumor or to determine what percentage of high
grade tumor is necessary to indicate a significantly worse
prognosis. ICUD recommended against the application of
an arbitrary percentage of high grade tumor when assigning
grade [18]. The 2016 WHO recommends grading based on
the highest grade component and acknowledges the uncer-
tainty of how to approach cases with a small proportion of
high grade tumor [12]. It does indicate that “it may be
prudent to state the proportion of high-grade disease.” ICCR
concurs with WHO 2016 and recommends reporting the
highest grade but including a comment in cases where the
high-grade component is estimated to be <10%.

Extent of invasion

Reporting the extent of invasion is a critical part of the
assessment of carcinomas arising in the urinary tract. The
elements included reflect the anatomic landmarks that are
essential to the pathologic staging of each tumor and vary
by site within the urinary tract [60]. It is not appropriate to
assign pathologic stage on biopsy or TUR specimens and
pathologic stage is not an element within this dataset. It is
however possible, based on the assessment of the extent of
invasion to recognise the least pathological stage possible in
a given case. The stage reported in a transurethral resection
of bladder tumors (TURBT) specimen would be part of the
clinical stage (e.g., T2 rather than pT2).

The diagnosis of invasion can be challenging as docu-
mented by several studies [61–63]. Studies have also
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demonstrated lack of agreement even among pathologists
with special interest in urologic pathology [64]. Following
the principles of the AJCC TNM staging system the diag-
nosis of invasion should be limited to cases with unequi-
vocal invasion [60].

Identification of invasion of smooth muscle fibres in
specimens from the renal pelvis, ureter, and urethra all
indicate T2 disease. In the urinary bladder the presence of
the MM complicates the interpretation as involvement of
these fibres still represents a T1 tumor [65]. Unlike in the
colon, MM is an incomplete layer in the bladder and may be
absent in bladder biopsy and TUR specimens [28]. Simi-
larly, the lamina propria is of variable thickness in the
bladder and muscularis propria is very superficial in the
trigone/bladder neck region, where from a practical per-
spective involvement of smooth muscle essentially always
indicates muscularis propria invasion. The MM is asso-
ciated with a vascular plexus that can be used as a surrogate
to mark the plane of the MM when the smooth muscle
bundles of this layer are not represented in the specimen.
MM fibres are typically thin and wispy forming small
bundles that taper at the ends and usually are only a few
cells thick but may occasionally be thickened and better
defined, more closely mimicking muscularis propria.
Smoothelin, a cytoskeletal protein is differentially expres-
sed in the muscularis propria and not the MM [66].
Application in challenging cases can be helpful but for the
most part the marker has not gained widespread application
and is not currently recommended routinely for sub-
classifying muscle type [30, 67, 68]. When there is uncer-
tainty whether the smooth muscle involvement represents
MM or muscularis propria this should be specifically
commented upon and a repeat TUR may be necessary to
determine the true depth of involvement [68].

Urothelial carcinoma in the prostatic urethra is generally
seen in association with a bladder tumor [69–71]. Invol-
vement is usually by urothelial CIS but occasionally
papillary tumors are seen. Extension into the prostatic ducts
is frequently present in these cases and should not be mis-
taken for invasion. Immunohistochemistry is frequently
required to distinguish urothelial carcinoma from high grade
prostatic adenocarcinoma [30].

Substaging T1 disease

There have been many efforts to risk stratify T1 bladder
cancers by substaging them based on depth of invasion
using either anatomical or quantitative criteria.

The largest volume of literature has tried to use the MM
as a landmark to subdivide T1 tumors into two (T1a:
superficial to MM, T1b: involving or deep to MM) or three
(T1a: superficial to MM, T1b: involving MM, T1c: deep to
MM) subgroups. These studies have shown that deeper

invasion is associated with a worse progression free and
cancer specific survival [72–76].

The other approach to T1 substaging involves quantita-
tion of the extent of invasion either as maximum depth of
invasion perpendicular to the mucosal surface [77, 78] or
the maximum linear length of the invasive tumor, irre-
spective of the orientation [75, 78–82]. These methods have
also shown extent of T1 invasion to correlate with recur-
rence free-, progression free-, and cancer specific-survival.
However, there is no consensus on cut-off points for sub-
stratifying T1 disease and each of these has limitations such
as the establishment of cut points and specimen orientation
[75, 77–82].

Recent guidelines such as the ICUD recommendations,
2016 WHO, and the CAP reporting guidelines recommend
that pathologists provide some indication of extent of
lamina propria invasion (e.g., focal, multifocal, extensive,
etc or involvement of MM) without specifying a preferred
method [12, 21].

Because of the potential for additional information in T1
tumors to directly impact clinical decision making the ICCR
guidelines have included substaging of TI disease as a
nonmandatory recommended element. The dataset also
provides for alternative methods for reporting as there is
insufficient data to recommend one alternative over the
others.

Status of muscularis propria

Documentation of the presence or absence of muscularis
propria is important to determine the adequacy of a biopsy
or TUR specimen that contains an invasive carcinoma
[19, 43, 83]. For such patients, the absence of muscularis
propria in a TURBT would suggest that the procedure was
too superficial and be an indication for a repeat TUR if
treatment is other than cystectomy. Absence of muscularis
propria in a TURBT specimen has been shown to be
associated with a significantly increased risk of residual
disease and early recurrence [84]. Presence or absence of
muscularis propria in a biopsy or TUR specimen, irre-
spective of the presence or absence of invasive carcinoma
and is therefore a required data item in this dataset.

Lymphovascular invasion

Several studies including a very large multi-institutional
series and a phase 3 clinical trial have found Lymphovas-
cular invasion (LVI) in urothelial carcinoma in radical
cystectomy specimens and resection specimens for upper
tract urothelial carcinoma to be a highly significant pre-
dictor of outcome [85–93].

In contrast, there is less data regarding the significance of
LVI in bladder biopsy or TURBT material and these have
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almost all been based on H&E evaluation with limited
utilisation of immunohistochemistry [78, 94–103].
Although they report conflicting results, majority of the
studies found LVI to be an independent predictor of out-
come. Specific data on LVI determination in biopsy/TUR
specimens of upper tract and urethra are not available.

The frequency of identification of LVI on bladder biopsy
or TURBT material has ranged from <10% to as high as
67%. The problem with recognising LVI by urothelial
carcinoma on H&E sections have been discussed by Algaba
[104] and Lopez-Beltran et al. [83] and the importance of
utilising strict criteria emphasised. The possibility of routi-
nely performing immunohistochemistry on T1 cases has
been discussed but with little data. The ICUD pathology
committee concluded that they could not recommend the
general use of immunohistochemistry in the routine setting
for identification of LVI in bladder cancer [53].

Although the data on LVI in biopsy/TUR specimens is
limited, the compelling evidence in large resection studies
of urothelial carcinoma of the urinary bladder and upper
tract support its inclusion as a required element in this
dataset.

Noninvasive carcinoma

Noninvasive papillary tumors account for 70–75% of newly
diagnosed cases with over one-half being in the lower grade
categories (papillary urothelial neoplasm of low malignant
potential, low grade papillary carcinoma) [105, 106]. Uro-
thelial CIS often coexists with high-grade papillary uro-
thelial carcinoma and is found in association with invasive
urothelial carcinoma in up to 65% of cases [107–109]. CIS
in a pure form without associated papillary tumor is rarely
encountered, accounting for only 1–3% of newly diagnosed
urothelial tumors [107].

The identification of CIS coexisting with papillary car-
cinoma has significance for prognosis and treatment.
Patients with low-grade noninvasive urothelial carcinoma
would be treated with BCG if there is associated CIS, which
is by definition high-grade. CIS and noninvasive papillary
carcinoma develop by different genetic pathways and have
different biologic behaviour and so are considered as dif-
ferent entities within the noninvasive category [110].

Recognition of CIS associated with high-grade non-
invasive papillary carcinoma is straight-forward when the
papillary tumor and the CIS are present in different tissue
fragments or in specimens submitted from different sites.
However, when severely atypical flat lesion is present
adjacent to and in continuity with a high-grade papillary
tumor it can be difficult to decide whether the flat area
represents a “shoulder” of the papillary tumor or coexisting
CIS. There are no generally accepted criteria for making this
clinically significant decision. We recommend making the

diagnosis of associated CIS in this situation if there is a gap
of normal urothelium between the papillary tumor and the
flat lesion or if the morphology of the flat lesion is different
than that of the epithelium on the surface of papillary
fronds.

For patients with T1 disease the presence of CIS indi-
cates a significantly increased risk of subsequent recurrence
and of progression to T2 disease. The presence of associated
CIS in newly diagnosed high grade T1 disease may also be
used to support early cystectomy [43, 111]. For patients
presenting with invasive urothelial carcinoma there are data
that such cases arising through the “papillary” pathway
have stage for stage a better prognosis than those devel-
oping via the “flat” pathway [112, 113].

For patients presenting with invasive urothelial carci-
noma, the recognition and documentation of an associated
noninvasive papillary carcinoma and/or CIS remains
important and hence this is categorised as a required
data item.

There is also evidence that the extensiveness of the CIS
is significant and so distinguishing between a single focus
and diffuse (or multifocal) disease is important. Multi-
focality of CIS is easy to recognise when present in sepa-
rately submitted biopsies from different sites but difficult
when encountered in a TURBT specimen. For the purpose
of this dataset, the presence of CIS involving more than one
tissue fragment in a TURBT specimen is categorised as
multifocal.

CIS of the urinary tract is generally of urothelial type but
nonurothelial CIS can also occur in these sites. Most fre-
quently this is squamous cell CIS typically in association
with keratinizing squamous metaplasia. This can be iden-
tified in patients with invasive squamous cell carcinoma but
may be encountered in the absence of invasive disease.
Adenocarcinoma in situ is not a well-defined lesion in the
urinary tract. In cases of intestinal metaplasia varying
degrees of atypia can be seen up to high grade dysplasia, a
term we would prefer rather than adenocarcinoma in situ.
Squamous or glandular differentiation in urothelial CIS
should not be misinterpreted as squamous or adenocarci-
noma in situ respectively.

Coexistent pathology

Biopsy and endoscopic resection specimens from through-
out the urinary tract that are diagnosed with carcinoma can
also show a number of nonneoplastic conditions. Although
some findings such as keratinizing squamous metaplasia
and diffuse intestinal metaplasia may be relevant in a spe-
cific case the reporting of these findings does not have
sufficient significance to be considered a required element.
Hence it is categorised as a recommended data item in this
dataset.
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Associated epithelial lesions

A variety of neoplastic lesions that fall short of carcinoma
are recognised in the urinary tract. These include papillary
lesions such as urothelial papilloma, PUNLMP, and inver-
ted urothelial papilloma. Similarly, flat lesions such as
urothelial proliferation of uncertain malignant potential,
urothelial dysplasia, keratinizing squamous metaplasia with
dysplasia, and intestinal metaplasia with dysplasia can be
seen. Identification of these may have diagnostic implica-
tions (e.g., the presence of keratinizing squamous meta-
plasia with dysplasia supporting the diagnosis of primary
squamous cell carcinoma) but do not have known proven
prognostic or clinical significance otherwise. While
for completeness it may be useful to report such findings, it
is not considered to be a required element in the context of
a carcinoma diagnosis and hence categorised as
recommended.

Ancillary studies

Currently there are no ancillary studies that are recom-
mended for routine use in urothelial carcinoma of the
urinary tract and hence this is not a required data item. If
immunohistochemical studies are performed for resolving
differential diagnosis, to assist in staging, aid the detection
of LVI, or predict response to treatment (e.g., PD-L1), they
could be listed in this section. If other ancillary studies are
performed these should also be included in the report.

Discussion

Histopathologic data are critical in the management of
patients with carcinomas of the urinary tract. Hence, it is
imperative that pathologists provide accurate and compre-
hensive data in biopsies and TUR specimens, particularly in
patients with clinically noninvasive or superficially invasive
carcinomas of the urinary tract. Adoption of structured
(synoptic) reporting protocols have been shown to improve
completeness of histopathology data in several organs
[114]. Structured reports are also more user-friendly and
facilitate electronic transfer of data to cancer registries and
other end users of pathology data.

Several national organisations and institutions have
developed structured reports, but these show significant
variation hindering international data comparison and
benchmarking. Moreover, structured site-specific pathology
reports are cumbersome to update while other countries may
lack the resources to produce such documents. The ICCR
datasets that have been developed by an international panel
of experts to meet global needs can facilitate timely revision
and adoption in the light of advancing insights and

emerging predictive biomarkers. This ICCR dataset and
accompanying commentary can be used as a framework by
organisations developing datasets for pathology reporting of
cancers of the urinary tract. The required elements in this
dataset represents the minimum requirements for pathology
reporting and individual pathologists or organisations may
elect to collect additional data or perform more extensive
special tests than is recommended by this dataset.

In summary, this dataset provides a structured template
for globally harmonised collection of pathology data
required for management of patients diagnosed with cancer
of the urinary tract in biopsy and TUR specimens. It is
expected that this will facilitate international collaboration,
reduce duplication of effort in updating current national/
institutional datasets and be particularly useful for countries
that have not developed their own datasets.
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