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Abstract 

The Brazilian Society of Pathology Guidelines Project aims to provide recommendations for clinicians and pathologists 
based on the best available scientific evidence. It reviews the currently available and emerging histopathological 
and molecular aspects of bladder cancer that are necessary for the best patient’s management. This paper is a result 
of a combined effort of the Brazilian Society of Pathology, the Brazilian Society of Urology, and the Brazilian Society 
of Clinical Oncology to call attention to the essential pre-analytical issues, the required clinical information and speci-
men handling to allow proper diagnosis, grading, staging and characterization of the molecular aspects of bladder 
epithelial neoplasms.
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Background
The evolution of personalized medicine requires adopt-
ing optimal tissue handling and fixation procedures 
and adequate clinicopathological correlation. In addi-
tion, pathologic examination must produce a pathology 
report with a precise diagnosis and explicit information 
with all items of prognostic value that may influence 
clinical management and treatment. In this combined 
effort of the Brazilian Society of Pathology, the Bra-
zilian Society of Urology, and the Brazilian Society of 
Clinical Oncology, we provide recommendations that 
should guide proper communication by urologists and 
appropriate examination and reporting by pathologists. 
The final goal is to improve communication between 
surgeons, pathologists, clinical oncologists, and radia-
tion oncologists, leading to optimal management of 
patients with bladder neoplasia.

A template of the reporting guide is available here (see 
Supplemental file 1), and a Portuguese edition is availa-
ble on the website of the Brazilian Society of Pathology: 
https:// www. sbp. org. br/ guide lines/ neopl asias- urote 
liais-3/.

Pre‑analytical phase
Best laboratory practices
The pathologist is central in communicating with a 
multidisciplinary team, including nurses, surgeons, 
oncologists, radiologists, and radiation oncologists. 
The pathologist must balance the requirements of high-
quality samples and rapid results with smaller samples 
with less invasive procedures (Hansel et  al. 2013; Han-
sel and Lerner 2018). Molecular studies used in clinical 
practice for managing bladder cancer patients included 
PD-L1 evaluation by immunohistochemistry, evaluation 
of FGFR3 aberrations, and large-scale sequencing. As 
these migrate from the academic centers to the broader 
setting of surgical pathology (including community lab-
oratories), it became clear that the quality of samples is 
heterogeneous, resulting in a high rate of samples inade-
quate for molecular analyses. The type of samples and the 
procedures associated with their collection and fixation 
methods are detailed below.

Small biopsies should be immediately fixed in buffered 
formalin. The grossing team should be cautious to avoid 
losing small samples: tiny fragments may be sent inside 
histology cassettes, sealed or on filter paper, to prevent 
losing samples.

Large surgical specimens (from cystectomy and lym-
phadenectomy) require further handling in the gross-
ing room before complete fixation. Proper fixation is 
obtained by reducing the warm ischemia time (from 
the point that blood supply has been reduced or cut to 
organ removal) and cold ischemia (time to embed the 

specimen in fixation media), proper dissection to allow 
total exposure of all tissues (e.g., bladder mucosa in a 
large cystectomy specimen) and complete fixation. Cys-
tectomy specimens require opening of the anterior wall 
(for a total exposure of bladder mucosa to the fixative) 
or injection of the fixative through the urethra to insuf-
flate the bladder cavity (then clamping the distal urethra). 
The quality of molecular evaluation thus depends on the 
quality of gross specimen handling and other factors such 
as previous therapies, neoadjuvant chemotherapy, radia-
tion therapy, and BCG instillation. A detailed protocol 
for gross examination of cystectomy specimens is beyond 
the scope of this report and may be obtained elsewhere 
(Chandra et al. 2010; Mazzucchelli et al. 2021).

Molecular tests commonly require a previous assess-
ment of the histologic slide to select areas with the high-
est tumor cellularity and, if possible, avoid large necrotic 
areas. This evaluation allows the dissection of unstained 
slides. Thus, it is good practice for the pathologist to 
select the best block when referring a case to another lab-
oratory to perform the molecular analysis. A hematoxylin 
and eosin-stained slide should go along with the blocks 
to avoid the requirement of repeated work and tissue 
consumption. It is not required to mark specific areas for 
a molecular test since specific protocols may differ.

The transurethral resection of a bladder tumor 
(TURBT) allows the obtaining of more significant 
amounts of fragments than small biopsies. However, 
thermic / cautery artifacts may be variable and, in 
extreme cases, may preclude a proper diagnosis. In con-
trast to the sampling of prostate TURBT (usually asso-
ciated with benign disease), it is recommended that the 
entire specimen be submitted for histopathological eval-
uation, avoiding submitting excessive amounts of tissue 
in a single cassette, that could lead to impaired process-
ing and overlap in the inclusion procedure.

For all solid samples, the multidisciplinary team should 
make all efforts to adhere to the best practices suggested 
by the Brazilian Society of Pathology (Assis 2020):

– ideal period of 10  min from sample removal to be 
placed in fixation media (acceptable to last until 
60 min).

– use of 10% buffered neutral formalin (pH 6.9–7.1).
– the volume ratio from fixation media and the speci-

men should range from 5:1 to 10:1.
– fixation time should range from 24 h to 48 h.

In the case of samples showing calcification (e.g., a 
biopsy of bone metastasis), decalcification should be 
avoided whenever feasible (separating fragments with 
soft tissue consistency) or performed using EDTA.

The care of blocks and slides is also critical:

https://www.sbp.org.br/guidelines/neoplasias-uroteliais-3/
https://www.sbp.org.br/guidelines/neoplasias-uroteliais-3/
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– paraffin blocks should be stored at  4oC or room 
temperature.

– molecular tests yield better results when using 
blocks stored for less than 12 months.

– molecular tests yield better results when using 
slides with sections taken within one week. If using 
unstained slides.

Urinary cytology is based on the principle that des-
quamated urothelial cells are naturally found in urine. 
High-grade urothelial lesions (such as high-grade pap-
illary urothelial carcinoma and urothelial carcinoma 
in  situ) may be detected by microscopic examination 
of urine samples. Protocols for best sampling of urine 
include:

– second urine in the morning (the first urine has many 
degenerative cells).

– bladder washings increase sensitivity.
– fixation should be initiated within 2  h of collection 

(ethanol or Liquid-Based Cytology).
– samples should be preserved in optimal temperature 

(< 25º C).

Clinical information
Minimum clinical information should include the 
following:

– gross appearance at cystoscopy: flat or papillary 
lesion.

– whether the sample is from a de novo lesion or a 
recurrent tumor.

– tumor location.
– the type of procedure: biopsy, transurethral resec-

tion, an incisional biopsy of a large tumor, partial or 
total resection.

– information on whether resection is of a de novo 
tumor, second look of a previously resected papil-
lary tumor, random biopsies during follow-up after a 
diagnosis of carcinoma.

– information on previous therapies, including intra-
vesical BCG, chemotherapy, systemic chemotherapy, 
or radiation therapy.

– if there were any difficulties during the procedure, 
such as bleeding or difficult visualization.

– clinical information about other suspected tumors 
(e.g., prostate, uterus, colon), most important for 
adenocarcinomas and undifferentiated neoplasms.

The clinical impression of a papillary lesion may 
prompt the pathologist to consider deeper cuts of the 

histologic block to find papillary morphology in an oth-
erwise flat lesion observed in initial sections. Such com-
munication is essential since TURBT specimens are 
inherently unoriented fragments, and a small papillary 
lesion maybe not be readily identified in initial sections.

 Information regarding whether the tumor was resected 
entirely is crucial for diagnosing urothelial papilloma and 
papillary urothelial neoplasm of low malignant potential 
(PUNLMP) since atypia that characterizes noninvasive 
low-grade carcinomas are commonly focal. Examination 
of the entire lesion is an essential criterion for diagnos-
ing urothelial papilloma. Similarly, even a component of 
high-grade atypia as small as 5% of the whole tumor qual-
ifies a papillary urothelial neoplasm as high-grade (WHO 
2022). Information on a previous diagnosis of urothelial 
carcinoma is vital because excluding a prior diagnosis 
of urothelial malignancy is an essential criterion (WHO 
2022) for diagnosing PUNLMP.

 Tumor location is essential for the interpretation of 
bladder lesions. For example, non-keratinizing squa-
mous metaplasia in the trigone of women is considered 
a normal variation of bladder histology. Urachal rem-
nants and urachus-related epithelial proliferations may 
be considered for lesions located at the dome and ante-
rior wall. Staging of carcinomas arising in bladder diver-
ticula differs from other locations because the absence 
of muscularis propria in these lesions precludes the pT2 
stage. Additionally, anatomical variations of the muscu-
laris propria in different bladder areas are essential for 
adequate staging. Muscularis propria bundles are smaller 
and closer to the urothelium (with scant lamina propria 
and submucosa) in the trigone area, bladder neck, and 
ureteral insertion sites. Table 1 summarizes crucial clini-
cal information that influences how pathologist should 
properly interpret the microscopic findings.

 The diagnosis of urothelial carcinoma in  situ is con-
troversial in patients with adjacent papillary urothelial 
carcinoma. Some authors recommend not using the ter-
minology of urothelial carcinoma in situ in a second look 
TURB (see discussion below) after diagnosing papillary 
urothelial carcinoma. The information that the sample 
is derived from random biopsies from flat mucosa (away 
from tumors or previous TURB site) is vital for a straight-
forward diagnosis of urothelial carcinoma in  situ with-
out the need for comments on how the interpretation 
depends on the scenario observed at cystoscopy (Fig. 1).

 Radiation therapy may induce severe nuclear atypia in 
urothelial cells. There is a significant overlap between urothe-
lial carcinoma in  situ and radiation effect-related changes, 
and this distinction should not be made within 12 months 
of radiation therapy (Epstein and Netto 2014). In flat lesions, 
knowledge of prior radiation exposure and timing is essential 
for the interpretation of the lesion by the pathologist.
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The role of the surgeon
Proper pathologic evaluation of bladder lesions is influ-
enced by many actions of the surgeon, and their impor-
tance should be highlighted (Lopez-Beltran et  al. 2004). 
The surgeon should:

– communicate with the pathologist all the relevant 
clinical information and cystoscopic impression.

– refer the surgical specimen with the best orientation 
possible when applicable.

– consider en bloc / cold cup technique resection of 
small papillary lesions.

– consider resecting papillary lesions and sending them 
in two different containers: one with the superficial 
tumor and the other with the deep wall (for evalua-
tion of muscularis propria).

– for extensive disease, perform random biopsies and 
biopsies of the prostatic urethra. All of them are sent 
in different containers.

– avoid unnecessary delay between tissue removal and 
fixation.

– avoid unnecessary thermic / cautery artifacts when-
ever feasible.

– send each lesion or region in a different container.

 Table  2 summarizes the main responsibilities of the 
surgeon, pathologist, surgical center staff and Pathol-
ogy laboratory staff for the appropriate management of 
patients with urothelial neoplasms.

Analytical phase
The recommendations for a synoptic report of bladder 
neoplasm are listed below. Some items are discussed in 
specific scenarios. Most refer to transurethral resection 
of bladder tumor (TURBT) specimens.

De novo papillary tumor (TURBT)
Terminology Transitional cell carcinoma (or papilloma) 
is considered obsolete. Pathologists should use the term 
urothelial carcinoma (and urothelial papilloma). Urothe-
lial carcinomas with papillary morphology should be 
diagnosed as papillary urothelial carcinoma, and the pres-
ence or absence of invasion should be explicit. Diagnosing 
“invasive papillary urothelial carcinoma” implies that the 
oncogenic transformation followed the papillary neoplasia 
pathway. The diagnosis of “invasive urothelial carcinoma” 
means that the tumor probably derives from the flat (car-
cinoma in situ) pathway, which tends to give rise to more 
aggressive and rapidly growing tumors (Schultz 2018).

Table 1 Crucial clinical information that influences on how the pathologist should proper interpret microscopic findings

Information Relevance

Demographics Sex, age, symptoms, comorbidities Malignancy is rare in young people; denuded biopsies are 
concerning for CIS particularly in the setting of hematuria; renal 
stones, recurrent infections, indwelling catheter, and obstruc-
tion are associated with benign mimickers of urothelial cancer;

Cystoscopy Flat (velvety), papillary, ulceration, nodular, multiple, scar Red velvety patches suggest CIS; pathologist may insist 
on deeper cuts to find papillae in an initially flat lesion; ulcera-
tion is associated with aggressive disease; Inverted papilloma 
and mesenchymal lesions have nodular morphology; multiple 
lesions should be placed in separate containers to receive each 
a diagnosis.

Chronology new/ de novo tumor, recurrent lesion, re-TURB, second look, 
random biopsies/follow-up

Incompletely resected tumors may hide higher grade areas, 
which can impact final diagnosis and stage; exclusion of a prior 
urothelial malignancy is a criterion for PUNLMP; de novo CIS 
is a rare diagnosis weather CIS on follow-up may represent 
residual/recurrent disease.

Location Precise location, particularly if bladder neck/ trigone, dome, 
anterior wall.

Important for follow-up (residual / recurrent) and for precise 
accession at cystectomy (particularly if previous complete TURB 
or neoadjuvant therapy); Squamous metaplasia in the female 
trigone is physiological; Urachal remnants and lesions are exclu-
sive to the dome; Carcinoma in diverticula is never staged pT2; 
Muscularis propria have peculiar peri-orificial anatomy which 
may impact stage; anteriorly located tumors may be technically 
difficult to resect.

Procedure Biopsy or TURB (partial or total resection) Incompletely resected tumors may hide higher grade areas, 
which can impact final diagnosis and stage.

Previous therapies TURB, intravesical therapy, systemic neoadjuvant therapy Intravesical therapy is more intense in the surface (buried 
carcinoma phenomenon) and inflammation may produce reac-
tive atypia; Radiation therapy can induce severe nuclear atypia, 
which is particularly important in flat lesions and within 12 
months of last dose.
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Fig. 1 Differences scenarios of a TURBT specimen with a high-grade papillary urothelial carcinoma and severe atypia in urothelial flat mucosa. In 
a TURBT specimen, it is common to observe a high-grade papillary urothelial carcinoma and severe atypia in urothelial flat mucosa. Interpretation 
of this finding may differ in different scenarios. Proper information and submission in separate of samples is crucial. Figure A illustrates the resection 
of a high-grade papillary urothelial carcinoma and a shoulder lesion in adjacent flat mucosa. With this information, it is reasonable to infer 
that the presence of severe atypia in adjacent flat mucosa derives from the extension of papillary carcinoma to the adjacent epithelium. Figure 
B illustrate the resection of flat mucosa (that may show severe atypia) in a second look TURBT after a diagnosis of high-grade papillary urothelial 
carcinoma. In this scenario, it is reasonable to interpret the finding as residual shoulder lesion (from high-grade papillary carcinoma) of adjacent flat 
mucosa. Figures C and D illustrate sampling of a papillary tumor and flat lesions away from the exophytic lesion. In C, all samples are submitted 
in the same container. Interpretation in this scenario is difficult (see text for further discussion). In D, with proper information and submission 
in separate, it is easy to recognize a high-grade papillary urothelial carcinoma and concomitant (multifocal, with field cancerization effect) 
carcinoma urothelial in situ

Table 2 Main responsibilities of the surgeon, pathologist, surgical center staff and Pathology laboratory staff

Main responsibilities

Surgeon - proper clinical information including tumor location, whether resection 
was total or partial.
- consider resecting papillary lesions and sending them in two different 
containers: one with the superficial tumor and the other with the deep wall 
(for evaluation of muscularis propria).
- for extensive disease, perform random biopsies and biopsies of the pros-
tatic urethra. All of them are sent in different containers.
- avoid unnecessary thermic / cautery artifacts whenever feasible.
- send each lesion or region in a different container.

Operating Room Staff / multidisciplinary team - assure an ideal period of 10 min from sample removal to be placed in fixation.
- use of 10% buffered neutral formalin (pH 6.9–7.1).
- the volume ratio from fixation media and the specimen should range 
from 5:1 to 10:1.

Pathology laboratory staff - fixation time should range from 24 h to 48 h
- paraffin blocks should be stored at  4oC or room temperature

Pathologist - assure proper gross technique.
- give a concise and synoptic report with all relevant data on prognosis (see 
text for discussion).
- add comments whether useful to enhance the communication with other 
members of the multidisciplinary team (see text and report template 
for details)
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Noninvasive urothelial neoplasms should be classified into 
one of the four categories: urothelial papilloma, papillary 
urothelial neoplasm of low malignant potential (PUNLMP); 
noninvasive low-grade papillary urothelial carcinoma; and 
noninvasive high-grade papillary urothelial carcinoma. This 
distinction is supported by the difference in recurrence and 
progression rates among these categories (WHO 2022). 
Urothelial papilloma is benign, with a very low recurrence 
rate and rare progression (< 1%). Noninvasive low-grade 
papillary urothelial carcinoma has a ~ 50% recurrence rate 
and 10–20% grade or stage progression. Noninvasive high-
grade papillary urothelial carcinoma has a ~ 60% recurrence 
rate and 25% stage progression (WHO 2022).

Urothelial papilloma is rare, represents less than 4% of 
the bladder epithelial lesions and this diagnosis should be 
based on rigid criteria. It is always small and solitary. Since 
atypia in noninvasive low-grade papillary urothelial carci-
noma is commonly focal, examining the entire lesion is one 
of the essential criteria (WHO 2022), being the cystoscopic 
aspect description and total resection is necessary for the 
diagnosis. If communication with the urologist is impossi-
ble, it is reasonable to render a diagnosis “consistent with 
urothelial papilloma” with a comment that examination of 
the entire lesion seen at cystoscopy is mandatory.

PUNLMP has not been uniformly used as a diagnostic 
category worldwide. However, its preservation as a diagnos-
tic entity is justified because of its intermediate recurrence 
and progression rates between papilloma and noninva-
sive low-grade papillary urothelial carcinoma. Recurrence 
rates of 18–20% and progression rates of 2–11% have been 
reported (Pan et al. 2010; Maxwell et al. 2015), with progres-
sion mainly to low-grade noninvasive papillary urothelial 
carcinoma and ~ 1% progression to invasive urothelial carci-
noma (Maxwell et al. 2015). Limited data on the recurrence 
of inverted PUNLMP is available, but it seems rare (Max-
well et al. 2015). A population-based study describes 5-year 
recurrence rates of 21% and 42%, and tumor progression of 
0.7% and 4% for PUNLMP and noninvasive low-grade pap-
illary urothelial carcinoma respectively (Bobjer et al. 2022). 
Not all series show differences in recurrence and progres-
sion between PUNLMP and low-grade noninvasive urothe-
lial carcinoma. A multicenter European-Canadian study, 
showed similar 5-year recurrence and progression to mus-
cle-invasive disease rates for both (Hentschel et al. 2020).

Although examination of the entire lesion is not an 
essential criterion listed by the new WHO classification, 
we suggest the same approach for diagnosing urothelial 
papilloma, with a close communication with the urologist.

 Use of the diagnostic category noninvasive papil-
lary urothelial carcinoma of mixed grade. Heterogeneity 
in grade is common in noninvasive papillary urothelial 
carcinomas and occurs in one-third of cases. Although 
based on limited data, the, WHO 2022 classification 

recommends a 5% cutoff of high-grade components: ≥ 5% 
are classified as high-grade urothelial carcinoma, and < 5% 
should be reported as low-grade with < 5% high-grade 
components. The latter shows an outcome similar to 
pure low-grade noninvasive urothelial carcinoma (WHO 
2022; Reis et al. 2016). GUPS recently suggested a cutoff 
of 10% (Amin et al. 2021). We recommend the diagnosis 
of noninvasive low-grade papillary urothelial carcinoma 
with a minor (< 5%) high-grade component when appli-
cable, with an appropriate comment on the limited data 
available and the probable prognosis similar to low-grade 
tumors. This approach is more precise than using generic 
urothelial carcinoma of mixed grade. Apart from tumors 
with < 5% high-grade component, quantifying high-grade 
components in noninvasive tumors is optional.

 Grading the invasive component is controversial and of 
probably limited importance. The WHO 2022 classifica-
tion still endorses grading invasive urothelial carcinoma, 
although many authors believe there is no prognostic 
implication in grading the invasive component. Many 
authors advocate that invasive urothelial carcinoma should 
be graded as high-grade, irrespective of the depth of inva-
sion. (Amin et al. 2015). In a series of 41 patients with the 
invasive low-grade urothelial carcinoma (with low-grade 
cytology in both non-invasive papillary tumor and inva-
sive tumor) limited to lamina propria, rates of recurrence 
and stage progression were 34% and 7%, respectively (Toll 
and Epstein 2012). The Genitourinary Pathology Society 
(GUPS) recommends that the diagnosis of low-grade inva-
sive urothelial carcinoma be followed by a comment that 
grade probably does not affect the outcome in this scenario 
(Amin et  al. 2021). Some subtypes of invasive urothelial 
carcinoma are typical of low-grade nuclear features such 
as nested, large nested, and tubular/microcystic. The prog-
nosis is similar to high-grade invasive urothelial carcinoma 
(Beltran et al. 2014; Wasco et al. 2010; Miyake et al. 2021). 
For invasive urothelial carcinoma, special attention should 
be directed to divergent differentiation and subtypes.

In summary, the most important messages in this sub-
ject are:

– a comment may be made on the limited data about 
the prognostic implications of grade in the invasive 
component. Low-grade invasive urothelial carci-
noma should be a rare diagnosis. It is uncommon and 
should be separated from aggressive subtypes with 
bland morphology (see below).

– some cytologically bland subtypes, such as nested, 
large nested, and tubular/microcystic, are clini-
cally aggressive. The presence of subtypes should 
be mentioned and quantified, and in such cases, a 
grade should not be assigned (or reported as “not 
applicable”).
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Tumor configuration  Diagnosing inverted urothelial pap-
illoma requires no or minimum exophytic growth (WHO 
2022). There are no definitive criteria (such as minimum 
percentage of endophytic growth) to label low-grade or 
high-grade papillary urothelial carcinoma as “inverted sub-
type.” GUPS suggests a cutoff of 80% to diagnose any pap-
illary urothelial neoplasm as inverted (Amin et  al. 2021). 
Tumors with an inverted growth pattern may appear pre-
dominantly endophytic or nodular, with a smooth sur-
face. Consequently, reporting any amount of endophytic/
inverted growth may be of interest for correlation with cys-
toscopy findings. Thus, we recommend within an item of 
“tumor configuration” describing growth patterns of a non-
invasive urothelial neoplasm such as “exophytic, with minor 
endophytic growth” when applicable.

Divergent differentiation and subtypes  The WHO 2022 
classification recently changed the terminology of variant 
morphology to subtype. The presence of any divergent 
differentiation and subtypes must be reported and quan-
tified ad the percentage of the invasive component. The 
recognition of subtypes is essential to the proper differ-
ential diagnoses with other lesions (some of them benign 
mimickers), and, although there is no sufficient data for 
each subtype, they are all usually regarded as aggressive 
and lead T1 tumors to the same high-risk group (NCCN 
2024). Specific guidelines have indeed suggested early 
cystectomy (for pT1 disease) when there is a component 
of micropapillary (Horwich et al. 2019) or plasmacytoid 
(Warrick et al. 2020) subtypes.

The WHO 2022 classification lists divergent differentiations:

– squamous: tumor cells with intercellular bridges and 
keratinization (Fig. 2).

– glandular: differentiation in actual glands, most com-
monly of intestinal type (Fig. 3).

– trophoblastic: syncytiotrophoblastic and cytotropho-
blastic cells (Fig. 4).

– Mullerian: Mullerian-type clear cell adenocarcinoma.

The WHO 2022 list of subtypes are:

– nested: a small round or oval nest with deceivingly 
bland histology, mimicking von Brunn nests.

– large nested: medium to large nests with bland nuclei. The 
distinction of endophytic non-invasive growth primarily 
relies on the invasion of muscularis propria (Fig. 5).

– tubular and microcystic: cytologically bland cells lin-
ing small tubular or microcystic structures. The dis-
tinction of primarily cystic relies on the invasion of 
muscularis propria.

– micropapillary: small clusters of tumor cells without 
fibrovascular cores with multiple groups within the 
same cavity and ring formation (Fig. 6).

– lymphoepithelioma-like: sheets of undifferentiated 
cells with syncytial appearance intermixed with a 
dense infiltrate of lymphocytes and other inflamma-
tory cells.

– plasmacytoid: single infiltrating cells with or without 
cytoplasmic lumina or vacuoles (Fig. 7).

– sarcomatoid: atypical spindle / fusiform cells and/or 
associated heterologous differentiation into specific 
sarcoma types.

Fig. 2 Urothelial carcinoma with divergent differentiation – squamous morphology. Tumor cells with intercellular bridges and keratinization. 
Hematoxylin and eosin: 40x magnification (A) and 400x magnification (B)



Page 8 of 22Athanazio et al. Surgical and Experimental Pathology             (2024) 7:8 

– giant cells: bizarre pleomorphic giant tumor cells that 
should be distinguished from trophoblastic and oste-
oclast-like giant cells.

– poorly differentiated: tumor cells lacking mor-
phological features that point to a urothelial ori-
gin (Fig. 8). This subtype includes a pattern rich in 
osteoclast-like cells.

– lipid-rich: lipoblast-like cells with one or more cyto-
plasmic vacuoles indenting their nuclei (Fig. 9).

– clear cell (glycogen-rich): glycogen accumulation 
within tumor cells, resulting in a transparent cell 
appearance (Fig. 10).

Some tumors that show extensive squamous, glan-
dular, or sarcomatoid morphology may pose diagnostic 

Fig. 3 Urothelial carcinoma with divergent differentiation – glandular morphology. Figure A shows a high-grade non-invasive urothelial carcinoma 
with abrupt transition to a papillary tumor with glandular differentiation within its non-invasive component. Figure B, from the same TUBT sample, 
shows glandular differentiation within thick smooth mucle bundles of muscularis propria

Fig. 4 Urothelial carcinoma with divergent differentiation – trophoblast. Invasive carcinoma is intermixed of large multinucleated cells 
(syncytiotrophoblast) (A). Syncytiotrophoblast is highlighted by immunohistochemistry for beta human chorionic gonadotropin (B)
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confusion with pure squamous carcinoma, adenocarci-
noma, and primary or metastatic sarcomas. In TURBT 
specimens, an invasive carcinoma with extensive squa-
mous differentiation should be reported as such, with a 
comment on the limitation to make the proper diagno-
sis in this kind of sample. As a rule, urothelial carcinoma 
in  situ or urothelial papillary carcinoma favors urothe-
lial origin. In contrast, extensive squamous metapla-
sia and dysplasia of the mucosal surface may favor (in a 
comment) the diagnosis of pure squamous carcinoma. 

The same is true for tumors with extensive glandular 
differentiation, with villous glandular adenoma or ade-
nocarcinoma in  situ as a precursor lesion favoring ade-
nocarcinoma. Metastatic adenocarcinoma may colonize 
the mucosal surface; clinical history is crucial in the dif-
ferential diagnosis. In an atypical spindle proliferation, 
urothelial carcinoma in  situ, urothelial papillary carci-
noma (coexistent or previously resected), and cytokeratin 
expression allow the diagnosis of urothelial carcinoma of 
the sarcomatoid subtype.

Fig. 5 Urothelial carcinoma - large nested subtype. Medium to large nests with bland nuclei. The distinction of endophytic non-invasive growth 
usually relies on the invasion of muscularis propria. Hematoxylin and eosin: 40x magnification (A) and 100x magnification (B)

Fig. 6 Urothelial carcinoma – micropapillary subtype. Small clusters of tumor cells without fibrovascular cores with multiple groups 
within the same cavity (lacunae) and ring formation. Hematoxylin and eosin: 100x magnification (A) and 400x magnification (B)
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Small cell neuroendocrine carcinoma has been histori-
cally considered a divergent differentiation of urothelial 
carcinoma. However, in current practice, any amount of 
neuroendocrine carcinoma in a tumor with predomi-
nant urothelial carcinoma will classify this neoplasm as 
non-urothelial and will be treated accordingly. Thus, neu-
roendocrine carcinoma should be reported as the main 
diagnosis or with equal importance to urothelial carci-
noma. They should not be listed as an item of divergent 
differentiation within a urothelial carcinoma.

 The pathology report should clearly state the presence 
of muscularis propria (detrusor muscle). And, if present, 
if it is free of tumor or infiltrated. Pathologists should 
avoid ambiguous terms such as “urothelial carcinoma 
involving smooth muscle fibers”.

 If it is not possible to define the presence of muscu-
laris propria, the pathologist should clearly state this 
limitation reporting “indefinite for muscularis propria 
invasion.” Recently the use of immunohistochemistry 
seems not to help (Amin et  al. 2014). For large invasive 

Fig. 7 Urothelial carcinoma – plasmacytoid subtype. Single infiltrating cells with or without cytoplasmic lumina or vacuoles. Hematoxylin 
and eosin: both A and B at 400x magnification

Fig. 8 Urothelial carcinoma – poorly differentiated subtype. Tumor cells lacking morphological features that point to a urothelial origin. This tumor 
show prominent nuclear pleomorphism. Hematoxylin and eosin: both A and B at 400x magnification
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tumors with desmoplastic stromal reaction, a comment 
may be made on the absence of identifiable muscula-
ris propria that may be due to destructive invasion and 
that, in this scenario, it is important to the correlation of 
depth of invasion documented in imaging studies. Spe-
cial attention should be made to hyperplastic muscularis 
mucosa, which may be confused with muscularis propria. 
True muscularis propria are deeply located, below the 
large lamina propria vessels. Muscularis propria shows 
large, thick, compact bundles of smooth muscle fibers 
(Fig. 11).

The absence of muscularis propria sampling in the first 
attempt of transurethral resection is an important factor 
in deciding a second TURBT. Documentation of muscu-
laris propria invasion is crucial staging information that 
will indicate the radical cystectomy in most cases. In 
selected cases, deeper cuts of histologic blocks may help 
to identify muscularis propria or its invasion.

Staging and substaging  Stricto sensu, pathologic staging 
applies only to partial or radical cystectomies (Amin et al. 
2017). The College of American Pathologists does not 
recommend designating a pT category in a TURBT speci-
men due to high upgrade rates in subsequent cystectomy 
specimens. In one study, an upgrade from “pT1 disease” 
(lamina propria invasion) at TURBT to a higher stage at 
cystectomy occurred in 48–50% of cases, 33% being non-
organ confined (pT3 or positive lymph nodes) (Paner 
et al. 2017). Most patients, however, do not undergo cys-
tectomy, and the tumor stage for clinical management 
will heavily depend on the pathology report of a TURBT 
specimen. That is one of the reasons why in some cent-

Fig. 9 Urothelial carcinoma – lipid-rich subtype. Lipoblast-like cells 
with one or more cytoplasmic vacuoles indenting their nuclei

Fig. 10 Urothelial carcinoma – clear cell subtype. Glycogen accumulation within tumor cells, resulting in a transparent cell appearance. 
Hematoxylin and eosin: 40x magnification (A) and 400x magnification (B)
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ers, pathologists report a “pT” category in TURBT speci-
mens. However, the evaluation of a precise ¨pT¨category 
in TURBT specimens is heavily dependent on the infor-
mation on whether the obtained material refers to a com-
plete resection or not. Therefore, pT staging in TURBT 
specimens may be optional, and if reported, a comment 
explaining the caveats of doing so in such a specimen 
must be included.

The pathology report should clearly state the depth 
of invasion, which means invasion of lamina propria or 
muscularis propria. Tumor invasion in adipose tissue and 
prostatic stroma should be reported but requires a com-
ment, as detailed below.

TURBT specimens have an inherent lack of orientation 
which limits precise evaluation of the depth of lamina 
propria invasion. Even if difficult in some cases, it is rec-
ommended to “substage pT1” with the following items:

– unifocal or multifocal areas of invasion.
– invasion at the papilla’s stalk versus the papillary 

tumor’s base (Fig. 12).
– micrometric evaluation of the largest invasive area 

(either maximum diameter or depth) with a cutoff 
size of 0.5–1  mm usually regarded as of prognostic 
importance (Fig. 13). In a single center experience of 
64 patients with T1 disease, the progression (defined 
as upstage or metastases) rates were 0 for stalk-only 

Fig. 11 Bladder mucosa, muscularis mucosae and muscularis propria. Bladder mucosa with the loose connective tissue of lamina propria 
is usually the thickest layer of the bladder. Muscularis mucosae is usually a discontinuous group of thin smooth fibers within lamina propria. Special 
attention should be made to hyperplastic muscularis propria, which may be confused with muscularis propria. Smooth muscle fibers of muscularis 
mucosae are seen within the loose stroma of lamina propria and may occasionally appear hyperplastic (in parenthesis). True muscularis propria are 
deeply located, below the large lamina propria vessel. Muscularis propria shows large, thick, compact bundles of smooth muscle fibers (arrows). 
Hematoxylin and eosin: 40x magnification (A), 100x magnification (B) and 400x magnification (C)

Fig. 12 Invasive foci within a papillary urothelial carcinoma may be seen in the stalk (fibrovascular core) of the papillae and in the base of the lesion 
(the deep border of the non-invasive component of a papillary urothelial carcinoma). Invasive foci within a papillary urothelial carcinoma 
may be seen in the stalk (fibrovascular core) of the papillae, which is an uncommon finding (A) or in the base of the lesion (the deep border 
of the non-invasive component of a papillary urothelial carcinoma, (B). Small foci of stalk-only invasion show better prognosis
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invasion, 25% for base invasion ≤ 1  mm a, and 62% 
for base invasion > 1 mm (in on focus or aggregated 
in more than one) (Lawless et al. 2017) (see Fig. 13). 
The 1 mm cutoff also proved to be of prognostic sig-
nificance (Colombo et  al. 2018). Other reports sug-
gest the prognostic value of the cutoff size of one 
high-power field (~ 0.5  mm in most microscopes) 
(van Rhijn et al. 2012). This cutoff has been validated 
in a multicenter study enrolling 601 T1 patients and 
proved to predict progression and cancer-specific 
survival. In the 5-year follow-up, the progression 
rates were 10.1% and 34.5% for lesions < 0.5 mm and 
≥ 0.5 mm, respectively. In the same follow-up period, 
the cancer-specific survival rates were 92.8% and 
79.3% for lesions < 0.5 mm and ≥ 0.5 mm, respectively 
(Fransen van de Putte et al. 2018). A report also sup-
ports the cutoff of 2.3 mm in aggregate linear length 
of invasive carcinoma (using the sum of all invasive 
foci) (Leivo et al. 2018).

Some authors suggest, and some guidelines cite, the 
alternative histoanatomic substaging method based on 
localizing the depth of tumor invasion as superficial or 
deep (submucosa) using the muscularis mucosae as a 
reference boundary. It is not practical in daily practice 
because vesical muscularis mucosae are irregular and dis-
continuous and may be absent in some bladder regions – 
such as in the trigone (Paner et  al. 2007). Large vessels 
of lamina propria have been advocated as an alternative 
reference when there are no muscularis mucosae (Magers 
et  al. 2019). Until new evidence is available, we recom-
mend the stratification of lamina propria invasion into 
those three parameters listed above (focality, location, 
and size). Good communication is important in a mul-
tidisciplinary team for all those involved to understand 
the differences in estimating the size of an invasion. Until 
not defined in guidelines or new staging protocols, using 

both cutoff sizes of 0.5 mm and 1.0 mm is acceptable. The 
size of the invasive should be stated as estimated in the 
largest focus or as an aggregate estimation of all invasive 
foci. The first is easier to assess and is the base of most 
studies in the T1 substaging of bladder cancer.

Invasion of muscularis propria is a crucial prognostic 
information. However the pT2 disease in TURBT speci-
men indicates the “pT2 stage at a minimum”. The best 
approach is to comment that this type of specimen is lim-
ited to evaluating higher stages.

The invasion of adipose tissue is not equal to pT3 dis-
ease in a TURBT specimen. Adipose tissue is a normal 
finding in lamina propria, between the thick muscle bun-
dles of muscularis propria and in the perivesical tissue 
(Philip et al. 2000). As a consequence, in most cases the 
diagnosis of pT3 disease cannot be rendered ina TURBT 
specimen.

Fig. 13 Approaches to substage pT1 disease. TURBT specimens have an inherent lack of orientation which limits precise evaluation of the depth 
of lamina propria invasion. Even if difficult in some cases, it is recommended to “substage pT1” with the following items: unifocal or multifocal areas 
of invasion; invasion at the papilla’s stalk versus the papillary tumor’s base; micrometric evaluation of the largest invasive area (either maximum 
diameter or depth) with cutoff size of 0.5 mm or 1 mm usually regarded as of prognostic importance

Fig. 14 Noninvasive papillary urothelial carcinoma, glandular 
pattern. The prognostic value of glandular morphology 
within the noninvasive component is unknown. This particular case 
was associated with invasive urothelial carcinoma with glandular 
differentiation
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The invasion of the prostatic stroma is not equal to 
pT4 disease in a TURBT specimen. This observation 
may reflect the direct invasion of bladder carcinoma 
into the prostate (true pT4 for a primary bladder tumor). 
However, urothelial carcinoma is commonly multifo-
cal in bladder mucosa and all urinary tract. Therefore, a 
TURBT specimen pathologic evaluation cannot distin-
guish direct invasion from the bladder to prostrate to 
the scenario of two independent tumors (a bladder pri-
mary of any stage, a pT2 urothelial carcinoma of prostatic 
urethra as primary site). Invasion of prostatic stroma 
qualifies for pT2 in the case of primary tumor from the 
prostatic urethra and when there is an extension of an 
in situ carcinoma of the bladder into the prostatic urethra 
with the invasion of the prostatic stroma. Invasion of the 
prostatic stroma may be reported and commented on in 

light of the observation above (Paner et al. 2017). Corre-
lation with imaging studies should be recommended.

 Different noninvasive papillary urothelial carcinoma 
patterns show peculiar morphology, such as glandular, 
micropapillary and villoglandular patterns (Amin and 
Epstein 2012; Miller and Epstein 2009; Lim et  al. 2009) 
(Figs. 14, 15 and 16). Reporting subtypes of noninvasive 
urothelial carcinoma is optional. However, if reported, it 
is important to point out in a comment that the biologi-
cal significance of these findings is unknown and clearly 
state that it does not refer to subtypes of invasive com-
ponents (for instance, invasive micropapillary subtype) 
which infers aggressive behavior.

Second look TURBT
For samples with residual tumors, all items above apply. 
As stated, the clinical history of previous diagnoses or 
treatments is crucial for interpretation. The same is true 
for whether this is a second look TURB sampling prior to 
the resection site or a new lesion. PUNLMP diagnosis is 
restricted for patients with no prior history of urothelial 
carcinoma (WHO 2022). Urothelial papilloma should be 
diagnosed with extreme caution in setting a new papillary 
tumor in the follow-up of urothelial carcinoma. Molecu-
lar profiling is recommended before rendering a benign 
diagnosis in this scenario (WHO 2022). The approach of 
a recurrent noninvasive tumor after BCG failure depends 
on the risk of recurrence. Radical cystectomy is recom-
mended for patients with high-risk recurrence (T1 stage, 
CIS, or high-grade tumors, including some subtypes). 
Preservation strategies can be offered for patients with 
high-risk recurrence who are not candidates for or refuse 
radical cystectomy. Finally, for patients with low-risk 

Fig. 15 Noninvasive papillary urothelial carcinoma, micropapillary 
pattern. The prognostic value of micropapillary morphology 
within the noninvasive component is unknown

Fig. 16 Noninvasive papillary urothelial carcinoma, villoglandular pattern. The prognostic value of villoglandular morphology 
within the noninvasive component is unknown. Hematoxylin and eosin: 40x magnification (A and C), and 400x magnification (B and D)
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recurrence (low-grade Ta), BCG instillation may be offered 
again, or intravesical chemotherapy (Chang et al. 2016).

The diagnosis of urothelial carcinoma in  situ associ-
ated with papillary urothelial carcinoma is controversial. 
WHO 2022 classification states that urothelial carcinoma 
in  situ is rare (only 1–3% are diagnosed de novo). Most 
cases are diagnosed synchronously or subsequently to 
high-grade papillary urothelial carcinoma (secondary 
urothelial carcinoma in  situ). However, some authors 
recommend not diagnosing urothelial carcinoma in  situ 
adjacent to a high-grade papillary urothelial carcinoma 
(that would be a “shoulder lesion”) or as a residual flat 
lesion in the previous TURBT site. The International Col-
laboration on Cancer Reporting (ICCR) reporting guide 
acknowledges that there are no generally accepted crite-
ria for making this decision but recommends rendering a 
diagnosis of urothelial carcinoma in situ if: there is a gap 
of normal urothelium between the papillary tumor and 
the flat lesion or (b) if the morphology of the flat lesion 
is different than that of the epithelium on the surface of 
papillary fronds (Varma et al. 2020).

Such distinction is important for patient care since coex-
istent urothelial carcinoma in  situ will place a high-grade 
urothelial carcinoma into a high-risk group as per NCCN 
guideline (NCCN 2024) or very high-risk group as per Euro-
pean Association of Urology guidelines (Lobo et al. 2022). 
Proper separation of the TURBT site or previous TURBT 
site biopsy from random biopsies of flat mucosa would eas-
ily solve this problem in most cases. It is important, how-
ever, to emphasize that the original articles that defined the 
coexistent of urothelial carcinoma in  situ were associated 
with higher rates of recurrence and progression but did not 
detail how this coexistence was assessed (adjacent to papil-
lary the tumor vs. away from it) (Sylvester et al. 2006). There 
is no data on the difference in prognosis of these two differ-
ent scenarios. Until such information is not available, such 
distinction will be based on the opinion of experts.

TURBT specimens are usually fragmented and unori-
ented, which precludes proper evaluation of margins. It 
is reasonable to infer that the presence of severe atypia in 
adjacent flat mucosa derives from the extension of papil-
lary carcinoma to the adjacent epithelium. Indeed, con-
comitant urothelial carcinoma in  situ has been shown 
to have more genetic similarities with high-grade papil-
lary urothelial carcinoma than with urothelial carcinoma 
in  situ signature (Hedegaard et  al. 2016). In the case of 
a specimen clearly referred to as solely a resected tumor, 
the diagnosis of urothelial carcinoma in situ may indicate 
that residual disease in non-papillary mucosa is likely.

Although no alternative terminology has been pro-
posed for urothelial carcinoma in  situ, many authors 
understand this lesion as an “extension to flat mucosa of a 

high-grade papillary urothelial carcinoma.” Such findings 
should be reported as they may indicate residual disease.

The diagnosis of urothelial carcinoma in situ away from 
the adjacent mucosa of papillary tumors infers field can-
cerization of the bladder mucosa, and it is reasonable to 
understand it as a marker of higher risk of recurrence and 
progression. Again, the studies that support the coexist-
ence of urothelial carcinoma in situ as a factor in placing 
a papillary neoplasm in high-risk or very high-risk groups 
did not clearly separate these two scenarios. Cystoscopic 
information and separation of samples are crucial for such 
distinction (see Fig. 1). If this is not the case, the diagnosis 
of urothelial carcinoma may be rendered with a comment. 
By analogy, the diagnosis of urothelial carcinoma in  situ 
may be viewed as an intraductal prostate carcinoma. A 
morphology-defined diagnosis of severe atypia inside 
prostatic ducts that may either be a precursor lesion or 
(mostly) the extension of a high-grade carcinoma to pre-
existing ducts (Srigley et al. 2022).

In summary, we recommend that the TURBT specimen 
pathology report should always have an item on the find-
ings of adjacent flat mucosa. Severe atypia in flat mucosa 
should be diagnosed as urothelial carcinoma. However, 
ever, interpretation and appropriate comments depend 
on each situation (see Fig. 1):

– if the urologist labels the specimen solely as a resec-
tion of a papillary tumor, the diagnosis of urothelial 
carcinoma in situ may be rendered with a comment 
that it is most probably the extension of a high-grade 
urothelial carcinoma to adjacent flat bladder mucosa 
and clinical or prognostic implications are unknown.

– if the urothelial carcinoma in situ is diagnosed at the 
site of a previous TURBT (which may be suspected 
by pathologic evidence of the previous biopsy site 
and confirmed by clinical information from the urol-
ogist), it may be commented that this finding may be 
a residual (shoulder) lesion of a previous resection of 
a high-grade papillary urothelial carcinoma.

– if both a papillary tumor and biopsies of flat mucosa 
away from the macroscopic tumor were taken and sub-
mitted in a single container, the diagnosis of urothelial 
carcinoma in situ may be rendered with a comment on 
the limitations to distinguish both situations (and the 
likely interpretation as shoulder lesion versus field can-
cerization). ICCR rules may be used and commented 
on, but the proposed criteria will usually not be met for 
the diagnosis of urothelial carcinoma in situ.

– if both a papillary tumor and biopsies of flat mucosa 
away from the macroscopic tumor were taken 
and submitted in different containers, the diagno-
sis of urothelial carcinoma in  situ may be rendered 
straightforward in the flat lesions sent in separately.
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Lymphovascular invasion
Lymphovascular invasion (LVI) should be reported in 
all cases of invasive carcinoma. LVI is an independent 
predictor of recurrence and decreased overall survival 
(Streeper et  al. 2009). The presence of LVI in TURB 
specimens has a good concordance with LVI in subse-
quent cystectomy specimens and is associated with nodal 
metastasis in nearly 40% of cases (Kunju et  al. 2008). 
The presence of LVI in most cases can be established on 
morphologic grounds alone. Care must be taken not to 
overinterpret retraction artifacts as LVI. Superficially 
invasive urothelial carcinoma commonly displays retrac-
tion artifacts around small, irregular nests invading the 
lamina propria. A similar finding is also seen to a much 
greater extent in the micropapillary subtype of urothelial 
carcinoma, in which multiple nests of neoplastic urothe-
lial cells are seen floating inside a space. Therefore, strict 
morphologic criteria should be used to avoid misinter-
pretation or retraction artifacts as LVI in the above sce-
narios. Morphologic criteria were suggested by Algaba in 
2006, include tightly cohesive tumors with a smooth bor-
der and flattened peripheral cells, completely free-float-
ing / detached tumor thrombus, unequivocal endothelial 
cell lining, the presence of fibrin and red blood cells 
around the thrombus, vicinity to an arteriole, and normal 
surrounding stroma (Algaba 2006).

Flat mucosa (de novo lesion or random biopsies)
Urothelial carcinoma in  situ presenting de novo is rare. 
Most cases are diagnosed in association with papillary 
urothelial carcinoma, invasive urothelial carcinoma, or 
in the follow-up of urothelial carcinoma (see discussion 
above). This diagnosis requires striking nuclear atypia, 
although it is not required to show the full thickness of 
urothelium. Urothelial carcinoma in situ is a high-grade 
lesion and is not graded.

Some flat urothelium may show nuclear atypia and loss 
of polarity that does not meet the criteria for carcinoma 
in situ. In these cases, a diagnosis of urothelial dysplasia 
or flat urothelial atypia of unknown significance may be 
rendered. Some authors advocate using the term dys-
plasia only in the setting of follow-up of urothelial car-
cinoma (Amin et al. 2021). Clinical history is important 
in this scenario. The progression rate to carcinoma is 
14–19% in de novo lesions and 30–36% when diagnosed 
after a previously resected urothelial carcinoma (Cheng 
et al. 1999, 2000; Lopez-Beltran et al. 2013).

Some flat urothelium may show no nuclear atypia but 
architectural changes such as hypercellularity and thick-
ening (more than 6–7 nuclei of polarized urothelial cells), 
with or without undulation / tented morphology (with no 
true, thin, and delicate fibrovascular cores). These lesions 
have been interpreted as a shoulder lesion of low-grade 

papillary urothelial carcinoma, and in rare instances are 
observed in a de novo scenario.

The WHO 2022 classification of tumors did not address 
the classification of such flat lesions. GUPS recom-
mended 2021 the use of the terminology of flat atypical 
urothelial proliferation and tented atypical urothelial pro-
liferation. It may be interpreted as a potential precursor 
of noninvasive low-grade papillary urothelial carcinoma 
or “shoulder”/adjacent/residual lesion of a noninvasive 
low-grade papillary urothelial carcinoma. Again, clini-
cal history is important for the risk assessment of these 
lesions. The rate of progression of de novo UPUMP is 
estimated at 15%. However, the progression rate to carci-
noma after a diagnosis of UPUMP may be as high as 41% 
when there is a prior history of neoplasia. For de novo 
UPUMP, papillary appearance at cystoscopy and tented 
(papillary ingrowths) morphology at microscopy were 
associated with a higher rate of progression (Lowenthal 
et al. 2020). The use of the terminology urothelial hyper-
plasia (flat or papillary), UPUMP, and atypical urothe-
lial proliferation (flat or tented) are acceptable, and it is 
recommended to add a comment on the rates of subse-
quent low-grade papillary urothelial carcinoma that are 
influenced by clinical history. Examples of useful com-
ments are available in the template for reporting bladder 
lesions on the SBP website. Surveillance with cystoscopy 
is advised.

Additional findings
Non-neoplastic findings are important to be reported for 
clinicopathologic correlation. Findings may indicate that 
the procedure reached the previous biopsy site (fibrous 
scar, foreign body granulomas, eosinophilic cystitis) or 
that the sample shows effects of previous therapies (dif-
ferent patterns cystitis, caseating granulomas due to 
infection or previous BCG instillation. Again here, infor-
mation on previous therapies is important for proper 
interpretation.

Radiation therapy may induce severe nuclear atypia in 
urothelial cells. In flat lesions, knowledge of prior radia-
tion exposure and timing is important for the interpre-
tation of the lesion by pathologists. There is a significant 
overlap between urothelial carcinoma in  situ and radia-
tion effect-related changes, and this distinction should 
not be made within 12 months of radiation therapy 
(Epstein and Netto 2014). When performing a biopsy in 
a recently irradiated area, it is important to remove the 
dystrophic tissue before performing the biopsies.

Some lesions of elevated mucosa or polypoid appear-
ance may be caused by a nephrogenic adenoma, glan-
dular cystitis with or without intestinal metaplasia, or 
polypoid cystitis. Those lesions must be reported for the 
urologist to correlate with the findings at cystoscopy.
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Squamous metaplasia may be of keratinizing type or no 
keratinizing type. In the trigone of women, non-kerati-
nizing squamous metaplasia is considered a normal vari-
ation of bladder histology. Non-keratinizing squamous 
metaplasia is usually not associated with the risk of neo-
plasia or chronic trauma.

Cystectomy specimen
Radical cystectomy specimens may not show resid-
ual malignancy in 32–51% of all cases due to previous 
TURBT resection and/or neoadjuvant chemotherapy 
(Brimo et al. 2018; Gronostaj et al. 2019). Grossing should 
be oriented to tumor identification and, if it is not vis-
ible, any mucosal or bladder wall abnormality that may 
indicate a previous biopsy site. If the gross examination 
is unremarkable, it is recommended to contact the urolo-
gist to properly sample or examine the entire region with 
a previous cancer diagnosis. A randomized sampling 
of the whole bladder should be made for histological 
evaluation.

 The pathological stage should follow American Joint 
Committee on Cancer (AJCC) 8th edition (Amin et  al. 
2017). In the case of no residual invasive tumor, nonin-
vasive papillary urothelial carcinoma (pTa) and urothelial 
carcinoma in  situ (pTis) should be mentioned. Special 
attention and training in grossing technique are impor-
tant to identify tumor bed and extravesical mass since the 
substaging of pT3 is defined grossly.

Treatment effect  Clinical information is absolutely nec-
essary in this situation. A Tumor Regression Grade (TRG) 
has been proposed and is easy to address: TRG1 (absence 
of viable cells in a fibrous bed), TRG2 (residual tumor cells 
occupying < 50% of the tumor bed), and TRG3 (residual 

tumor cells outgrowing the tumor bed ≥ 50%) (Fleis-
chmann et  al. 2014). But the downstage from a muscle 
invasive tumor to ≤ ypT2 is considered response to neo-
adjuvant therapy and the grading seems not to affect the 
prognosis or the patient’s management (Brimo et al. 2018; 
Gronostaj et al. 2019). Since it is a simple evaluation and 
shows good reproducibility, we recommend incorporat-
ing TRG in pathology reports of cystectomy specimens 
with known neoadjuvant chemotherapy, with the inten-
tion to have data in the future to endorse some studies 
that have found some prognostic value (Voskuilen et al. 
2019; Varma et  al. 2020; Paner et  al. 2022). It is impor-
tant to exam multiple sections of the whole thickness of 
the bladder wall, since it is not rare to see tumor at the 
perivesical adipose tissue or as a perineural invasion or 
neoplastic vascular embolus, with no tumor present at the 
mucosal surface or lamina propria (Fig. 17).

 Additional findings rather than invasive tumors must 
be reported for clinicopathological correlation. It is 
important to report urothelial carcinoma in situ since the 
coexistence of this lesion is a factor in stratifying papil-
lary urothelial carcinomas as high-risk or very high-risk 
groups. Therefore, urothelial carcinoma in  situ with 
coexistent findings of previous TURBT sites justifies 
the radical procedure of cystectomy. For clinicopatho-
logic correlation, it is important to report non-neoplastic 
findings such as those of previous biopsy site (fibrous 
scar, foreign body granulomas, eosinophilic cystitis) and 
inflamed flat urothelial mucosa of other sites (different 
patterns cystitis, caseating granulomas due to infection 
or previous BCG instillation. Since direct detection of 
mycobacteria shows poor sensitivity, information on pre-
vious BCG therapy is important for proper interpretation 
to favor a reaction to treatment over true active infection.

Fig. 17 Cystectomy specimen from a patient who underwent neoadjuvant chemotherapy: residual disease only in foci of lymphovascular invasion 
or at the perivesical adipose tissue. It is important to exam multiple sections of the whole thickness of the bladder wall in a cystectomy specimen 
from a patient who underwent neoadjuvant chemotherapy. It is not rare to see tumor only in foci of lymphovascular invasion (A) or at the 
perivesical adipose tissue (B), with no tumor present at the mucosal surface or lamina propria
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Lymph nodes
Lymph nodes may be grossly or microscopically detected 
in the perivesical fat. The lymph node should be reported 
as the number of involved lymph nodes and the total 
number of lymph nodes examined. Grossly positive 
lymph nodes may be examined with the submission of 
one section per node. All grossly negative lymph nodes 
should be entirely submitted, as the presence of the nodal 
disease may be microscopic and is used as an indication 
for adjuvant therapy. We follow the ICCR and CAP rec-
ommendation to report the size of the largest metastatic 
deposit, the size of the largest positive lymph node, and 
the presence/absence of extranodal extension (Grignon 
et  al. 2018; Paner et  al. 2022). Some studies have 
addressed the significance of extranodal extension. Most 
of these have found the presence of extranodal extension 
to be associated with disease recurrence or worse cancer-
specific survival (Fleischmann et  al. 2005; Seiler et  al. 
2011; Masson-Lecomte et al. 2013; Fajkovic et al. 2013).

Pathological staging requires proper identification 
of the lymph chains in different containers. Rules of 
pN classification are pN1 (single regional lymph node 
metastasis in the true pelvis - perivesical, obturator, 
internal and external iliac, or sacral lymph node), pN2 
(multiple regional lymph node metastases in the true 
pelvis (same lymph chains, pN3 (metastasis to the com-
mon iliac lymph nodes) and pM1a (metastasis limited 
to lymph nodes beyond the common iliac).

Molecular pathology
From a molecular point of view, bladder carcinomas have 
two distinct carcinogenesis pathways: the non-invasive 
carcinoma pathway, also called the papillary pathway, 
and the invasive urothelial carcinoma pathway or flat 
pathway. The first is characterized by alterations in genes 
related to growth factors, transmembrane receptors, and 
activation of tyrosine kinase pathways such as FGFR, 
RAS, and PIK3CA-Akt, whereas in the invasive path-
way predominates alterations in genes related to the cell 
cycle, such as p53 (Netto 2011).

Molecular subtypes
Invasive bladder cancer can also be divided into molecu-
lar subtypes based on genomic alterations and gene and 
protein expressions. These molecular subtypes are asso-
ciated with clinical behavior, histology, and response to 
treatment.

Several molecular classification systems were pro-
posed. The most well-known molecular classification 
came from four different Institutions, namely: The Can-
cer Genome Atlas (TCGA) (Robertson et al. 2017); Lund 
University (Marzouka et  al. 2018); MD Anderson Can-
cer Center (Choi et  al. 2014); and University of North 

Carolina (Damrauer et  al. 2014). Another system that 
combines these molecular subtypes into a unified system 
was also proposed by (Kamoun et  al.  2020). Generally, 
these systems’ molecular subtypes are superimposable 
(Sjödahl et al. 2017). More than 90% of invasive bladder 
cancers are classified as luminal or basal, although the 
terminology may differ, particularly within the classifica-
tion system developed by Lund University. Considering 
the system developed by TCGA, luminal tumors express 
high levels of genes associated with urothelial differentia-
tion, such as GATA3 and uroplakines, and low levels of 
genes associated with basal differentiation, such as high 
molecular weight keratins and p63. Basal tumors have 
the opposite expression pattern. The luminal subtype 
is enriched in tumors with a concomitant non-invasive 
papillary component and tends to harbor CDKN2A copy 
number losses and FGFR3 mutations. Basal subtype 
tumors have a disproportionately high frequency of TP53 
mutation. A small subset of invasive bladder cancers lack 
luminal and basal gene expression and express high levels 
of neuroendocrine differentiation genes, such as SOX2 
and TUBB2B, being referred to as neuronal or small cell, 
depending on the classification used (Robertson et  al. 
2017).

FGFR3 gene alterations
FGFR3 alteration is present in about 15% of invasive 
urothelial carcinomas. Most alterations activate muta-
tions in exon 7 or exon 10, and the minority is composed 
of rearrangements such as FGRF3::TACC  fusion (Robert-
son et al. 2017).

Mutations in FGFR3 are more common in non-invasive 
bladder cancer (Sjödahl et  al.  2012), particularly non-
invasive papillary urothelial carcinoma, corresponding 
to about 75% of cases (Billerey et  al. 2001). In patients 
with non-invasive bladder cancer, the FGFR3 mutation is 
associated with better clinical outcomes, specifically with 
lower progression rates to invasive disease (Van Oers 
et  al. 2007). Mutational status can be heterogeneous in 
advanced urothelial carcinomas, and it is not uncommon 
that deep parts of muscle-invasive tumors at TURBT 
show wild-type FGFR3 while mutations are identified in 
the superficial component (Pouessel et  al. 2016). There-
fore, selecting deep parts of the invasive tumor is neces-
sary for evaluating FGFR3 mutations when considering 
target therapy.

Detecting FGFR3 alteration in advanced urothelial 
carcinomas, performed by specific PCR test or NGS 
sequencing, allows targeted treatment with anti-FGFR 
drugs. Phase II clinical trial results showed objective 
response rates of approximately 30% in patients with 
metastasis or unresectable tumor (Loriot et al. 2019).
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Current NCCN guidelines (NCCN 2024) recommend 
considering molecular testing of FGFR3 mutations in 
stage IIIB bladder cancer (cT1-T4a N2-3) and perform-
ing these tests for stage IVA and IVB (metastatic) disease 
(NCCN 2024). EAU recommends FGFR3 inhibition as an 
option for second-line therapy or later therapy in patients 
with proven FGFR3 mutations (strong evidence) (Witjes 
et al. 2022).

Immuno‑oncology and bladder cancer
The ability to evade the immune response is one of the 
most important characteristics of malignant neoplasms 
in general. One of the best-known mechanisms of this 
protection system is through checkpoint inhibitors. Such 
as the CTLA-4 and PD-1/PD-L1 pathways (Havel et  al. 
2019). Activation of these systems prevents the cyto-
toxic response from being effective. Therapeutic agents 
that block the binding of the inhibitor and its ligand have 
radically changed the treatment of metastatic bladder 
cancer, especially in patients who cannot take cisplatin. 
Several features of bladder cancer are associated with the 
response to immunotherapy, such as tumor infiltration by 
CD8 T lymphocytes (Rosenberg et al. 2016) and tumors 
with high mutational load (Kamat et  al. 2017). Some 
molecular subtypes respond better to immunotherapeu-
tic agents, such as the basal subtype. (Mariathasan et al. 
2018). Tumors with genomic instability (Mariathasan 
et al. 2018) or with tumor infiltration by PD-L1 positive 
lymphocytes are also more likely to respond to immuno-
therapy (Balar et al. 2017).

Although no biomarker has a satisfactory predictive 
capacity, immunohistochemistry’s role in testing for 
PD-L1 expression has gained prominence to guide the 
use of these therapies. We have approved several differ-
ent immunotherapy drugs against urothelial carcinoma 
by the FDA, each with a particular PD-L1 test. Although 
PD-L1 expression is not ideal, it can predict immune 
response and help oncologists make treatment decisions. 
Oncologists should request the evaluation of PD-L1 
expression, always informing which drug they intend to 
use. Antibody clones and assays and the method of evalu-
ation differ. Depending on which drug will be used, some 
will require evaluation of PD-L1 expression on inflamma-
tory cells, tumor cells, or both, and the cutoffs are also 
variable.

Both NCCN and EAU recommend evaluation of PD-L1 
expression in cisplatin-ineligible patients. PD-L1 inhibi-
tor atezolizumab is approved for patients with advanced 
or metastatic UC unfit for cisplatin-based chemotherapy 
in case of high PD-1 expression defined as tumor-infil-
trating immune cells covering > 5% of the tumor area 
using the SP142 assay. PD-1 inhibitor pembrolizumab is 
approved for patients with advanced or metastatic UC 

unfit for any platinum-based chemotherapy in case of 
high PD-1 expression defined as CPS of > 10 using the 
Dako 22C33 platform (NCCN 2024; Witjes et al. 2022).

Uro-oncologists may opt to perform early testing of 
PD-L1 expression and FGFR3 gene alterations to avoid 
issues of the pre-analytical phase, such as delays in 
retrieving blocks from different laboratories or testing 
using old (more than 1-year archived) blocks.

Conclusion
Bladder cancer is an aggressive disease that requires 
a very meticulous handling in order to identify all fac-
tors that will define the tumor behavior. The multidis-
ciplinary involvement is essential for the best result of 
diagnosis, grading and staging, since the consequences 
of over or under treatment are immense. In addition, 
todays personalized medicine requires the adoption of 
strict analytical protocols based on the best available 
scientific evidence. This set of recommendations aims 
to help all specialists to improve communication and 
patient care.
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