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Abstract

Inverted urothelial papilloma (IUP) is a rare, non-invasive endo-
phytic lesion that accounts for 1-2% of urothelial tumours. On
cystoscopy, IUP appears as a pedunculated/papillary mass with a
smooth surface. On microscopy, IUP has an endophytic growth
pattern with the bulk of the tumour covered by a superficial layer of
urothelium, which can be hyperplastic or attenuated. The cytology
should be bland, with uniform, spindled cells arranged in anasto-
mosing trabeculae and cords with peripheral palisading of basaloid
cells. Exophytic papillae and mitotic activity should be absent or
focal. Pseudoglandular spaces and squamous metaplasia may also
be present. There are distinct molecular differences between 1UP
and urothelial carcinoma (UC). IUP rarely has mutations of FGFR3,
homozygous loss of 9p21, or gain of chromosomes 3, 7, and 17,
whereas these mutations are frequently seen in UC. In addition,
IUP is much less likely to have TERT mutations compared to UC.
Immunohistochemistry can also be helpful in distinguishing the two
entities as IUP is typically negative for CK20 and has a low Ki-67
proliferation index. Positivity for p53 may be seen in a minority of
IUP. IUP can recur and be seen in association with UC.
Distinguishing IUP from UC can be difficult due to the similar-
ity between the two entities both on cystoscopy and histology,
as up to 25% of UCs will also have inverted growth. Given the
morphologic variants of IUP and UC, it is possible for a diagnostic
error to occur, which can significantly impact patient management.

Introduction

Inverted urothelial papilloma (IUP) is a rare, non-invasive
endophytic urothelial tumour that accounts for 1-2% of
all urothelial neoplasms and can be found throughout the
urinary tract.™® I[UP was first described in 1927 by Paschkis
as “polypoid adenomas,” and then given its current name
in 1963 by Potts and Hirst.** Since first reported, there
have been more than 1000 cases of IUP reported in the
literature.®” IUP has been found in patients ranging from
20-89 years of age, with a mean age of 60 at the time of

diagnosis and a male to female ratio of 6:1.%'% Although
IUPs can occur throughout the urinary tract, approximately
90% of lesions occur in the bladder, most commonly at the
bladder neck and trigone.”''2 These lesions are usually
small (<5 cm); however, multifocality and larger lesions
can occur, which can cause urinary outflow obstruction
or ureteral obstruction.**?

IUP grows in an endophytic pattern along the lamina
propria to form nests and anastomosing trabeculae with
cells in the centre of the nests often parallel to the basement
membrane, creating a serpiginous configuration.® Although
considered a benign entity, IUP is associated with second-
ary development of urothelial carcinoma (UC), recurrence
of disease, and presence of synchronous UC.? It is crucial to
recognize the diagnostic criteria and common morphological
variants of IUP to distinguish it from UC or other reactive
lesions like Von Brunn nests and cystitis cystica et glandu-
laris. Herein, we review the clinical and pathological features
of IUP with a focus on diagnostic pitfalls and management.

Etiology

It has been suggested that IUP growth occurs from hyper-
plasia of von Brunn’s nests through a regenerative or reac-
tive process." Others argue that IUP arises from reaction
to inflammation, chronic infection, smoking, obstruction,
or carcinogens.>%'314 The underlying inflammatory process
notion is reinforced by the similar appearance between [UP
and cystitis cystica et glandularis.” Some studies have sug-
gested a correlation between human papillomavirus (HPV)
infection and IUP due to positivity for p16. However, HPV
has not been detected through immunohistochemistry or
in situ hybridization (ISH), which is more specific for HPV
infection in tissues."'

Clinical presentation

Painless gross hematuria is the most common presenting
symptom in IUP, reported in up to 64% of patients.!¢816
Patients may also have microscopic hematuria (6.8-15%),
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dysuria (8%), or other irritative lower urinary tract symp-
toms (20%)."*%9 Flank or low back pain is more common
with upper urinary tract lesions, which can cause ureter-
al obstruction.®® Other, less common symptoms include
pyuria, abdominal discomfort, and acute urinary retention.
It is reported that 24% of patients have more than one pre-
senting symptom and some patients are asymptomatic.”'?

[UPs are frequently found incidentally on imaging studies
or cystoscopy.>*” In one study, 52.4% of IUPs of the pros-
tatic urethra were found incidentally during the workup or
treatment of prostate cancer or benign prostatic hyperplasia
(BPH).’™ On cystoscopy, IUP appears as a pedunculated
mass or polypoid/papillary tumour with a smooth surface.'”
Magnetic resonance imaging (MRI) typically shows a polyp-
oid lesion with a non-papillary surface, a thin short stalk,
and occasional cystic foci.’ IUP tends to be isointense on
T1-weighted images and either isointense or slightly higher
in intensity than the wall of the bladder on T2-weighted
images. These lesions can also restrict diffusion on diffusion
weighted MRI, similar to UC. On diffusion-weighted imaging
(DWI), IUPs have very high signal intensity and low apparent
diffusion coefficient values. On dynamic contrast-enhanced
MRI, both IUP and UC strongly enhance in the early phase
and have variable enhancement in the late phase represent-
ing variable washout kinetics.

Biological behaviour

The malignant potential of IUP has come into question
due to the coexistence and subsequent development of UC
recorded in the literature. Studies show that 2.5-10% of
patients with IUP will eventually develop subsequent UC
within 9-96 months following surgical resection on which
the ITUP was diagnosed.>*7161819 The |ocation within the
urinary tract may also contribute to malignant potential,
as ureteral IUP has a threefold greater rate of subsequent
development of UC than IUP of the bladder.”' However,
given that 6% of IUPs are synchronously found with UC
and the small size of ureteral biopsies, it is possible that
the reported high rate of development of UC in the ureter
is a reflection of sampling bias and under-diagnosis of UC
with inverted growth.?'? Studies have shown rates of ITUP
recurrence from 1-7%, which occur 5-30 months following
resection.'7121617 Furthermore, incomplete tumour resec-
tion contributes to a higher recurrence rate.”? However, as
there are no reported cases of metastases arising from an
[UP, it is believed that this lesion does not have malignant
potential.?

Inverted urothelial papilloma

The diagnosis of IUP requires a urothelial lesion with invert-
ed growth, covered by normal overlying urothelium (Fig.1A).
The tumour grows in anastomosing cords and thin nests of
cells growing down from the surface (Fig. 1B). Tumour cells
should be uniform, with streaming and peripheral palisading
of nuclei (Fig. 1C). The cellular layers should be of normal
thickness and maintain polarity.2® Mitotic activity should
be rare to absent. Microcyst formation and squamous meta-
plasia are also common?® (Fig, 1D). IUP should lack any
significant exophytic component or fibrovascular cores and
should be non-invasive, showing no desmoplasia, stromal
inflammation, or involvement of the muscularis propria.'”

IUPs are typically trabecular lesions composed of anasto-
mosing cords of urothelial cells with nuclear streaming and
peripheral palisading of basal nuclei.?’ A glandular variant
was proposed that had pseudoglandular and/or true glandu-
lar spaces with mucus-containing goblet cells.?'?2 However,
it is now recommended that the glandular variant of ITUP
should be considered florid cystitis cystica et glandularis.?®

IUP has also been described with vacuolated or foamy
cytoplasm present either focally or diffusely.® These clear
cells tend to be intermingled with the usual inverted papil-
loma cells. Since the finding of clear cells is unusual in [UP,
it can be a pitfall for confusing the lesion for UC.

IUP with atypia is another proposed subtype; it has focal
mild cytological atypia arising in an otherwise morphologi-
cally classic [UP." One study reported that IUPs with focal
atypia do not tend to recur or be seen in association with

Fig. 1. (A) Low magnification hematoxylin and eosin (H&E) of an inverted
urothelial papilloma (IUP) covered by an attenuated layer of benign urothelium;
(B) low magnification H&E of an IUP showing anastomosing, thin trabeculaeg;
(C) high magnification H&E of an IUP showing spindled, bland cells, with
peripheral palisading (no mitoses are present); (D)low magnification H&E
showing cystic spaces within an IUP.
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UC."" However, many reported cases of “atypical IUP” in
the literature are described with an exophytic papillary com-
ponent and significant atypia and/or mitoses, which would
best be considered UC with inverted growth.®'”

[UP with a focal papillary pattern has also been described.?*
The papillary component in these cases should be focal and
histologically similar to a urothelial papilloma with benign
appearing urothelium of normal thickness and no cytologic
atypia or mitoses. Any lesion morphologically similar to [UP,
but with more than a focal papillary component, is best clas-
sified as a papillary urothelial neoplasm of low malignant
potential (PUNLMP) or low-grade UC with inverted growth.

Distinguishing IUP from UC

Due to the overlapping morphology of IUP and UC,
up to 27% of 1UPs are incorrectly diagnosed as UC.>?
Discriminating IUP from a PUNLMP or low-grade UC with
inverted growth can be difficult, especially given that up to
25% of UCs will have inverted growth. In addition, UC can
have “IUP-like” patterns that show slender trabeculae and
smooth nests.?®> In Brimo et al, all 12 cases of invasive UC
with an endophytic growth pattern contained areas within
the tumour that were indistinguishable from [UP.2> However,
contrary to IUP, UC will have areas with invasive nests of
variable sizes, with irregular borders and an inflammatory,
desmoplastic stromal reaction. Cytologic atypia, necrosis,
mitoses, nuclear pleomorphism, or irregular nuclear mem-
branes should also be present. Lymphovascular invasion
may also be seen. Many cases of UC will have an exophytic,
papillary component, which is helpful in making the diagno-
sis.®2¢ In addition, UC typically lacks cyst formation, which
is a common finding in I[UP.2>2° Perhaps most challenging is
distinguishing an IUP from a PUNLMP with inverted growth.
Although PUNLMPs will lack cytologic atypia, they will
have thick-walled urothelium and an exophytic papillary
component, which distinguishes them from 1UP.?”

Immunohistochemistry can be helpful in distinguishing
[UP from UC. IUPs should have a low Ki-67 proliferation
rate (<1%) and typically negative staining for CK20.22>2628 |n
one study, 27.8% of IUPs showed positivity for p53, making
it unreliable in distinguishing IUP from UC.?® CK7 positiv-
ity can be seen in IUP, especially in cases with vacuolated
cells.”” Moreover, CK7 positivity and the absence of staining
for PAS, PAS-D, and mucicarmine favours a diagnosis of IUP
with vacuolated cells over the clear cell variant of UC."

IUP has a molecular profile distinct from UC. UroVysion
fluorescence in situ hybridization (FISH) has FDA approval
for use in urine cytology for identifying urothelial lesions
via detection of amplifications of chromosomes 3, 7, and 17
and deletion of 9p21. Studies have shown that up to 79%
of UCs with inverted growth have abnormalities in these
chromosomes, which is rare in lUP.82226

When looking at non-invasive, low-grade papillary
UCs that were negative for both Ki-67 and CK20, 69.2%
were distinguished from IUP through positive detection on
UroVysion FISH.?%?8 Eiber et al compared 62 |UPs to 23
UCs with inverted growth. IUP and UC showed statistically
significant differences in Fibroblast growth factor receptor
3 (FGFR3) mutations, Ki-67 proliferation index (p<0.001
each), and 9q loss of heterozygosity.?’

In another study, next-generation sequencing revealed
HRAS point mutations in three of five (60%) IUPs. This muta-
tion is rarely seen in UC."

Telomere shortening is another useful biomarker in dis-
tinguishing IUP from UC. Williamson et al found a statisti-
cally significant reduction in the relative telomere length
(RTL) in UC with inverted growth compared to those found
in ITUP.2° There were no statistically significant differences
in the RTL between normal urothelium, cystitis glandularis,
and IUP.

Finally, IUP is often diploid, has a low rate of loss of
heterozygosity, and is less likely to have TERT mutations
compared to UC.'%2

Clinical management

A conservative approach via transurethral resection is often
appropriate for lower urinary tract lesions, as lUP of the blad-
der is a non-invasive lesion.” However, upper urinary tract
lesions may be too large to be managed by ureteroscopy and
may require a percutaneous approach through endoscopic
resection, partial ureterectomy, or nephrectomy.'

Rarely, IUP can be multifocal, recur, and be associated
with UC. Picozzi et al reported synchronous UC (1.4%) and
subsequent UC of the bladder (1.1%) within 45 months of
surgery.® As such, most agree that patients with a diagnosis
of IUP require continued surveillance.” Studies have recom-
mended frequent cystoscopy with urine cytology for at least
two years following diagnosis of IUP, with some suggest-
ing indefinite annual exams thereafter.>**'" Other authors
have stated that rigorous, long-term surveillance protocols
are unnecessary in cases with a solitary lesion, complete
resection, and no concurrent UC findings.*>”'>2> A moderate
approach in cases without a history of UC would include
frequent cystoscopy for the first year, followed by further
examinations based only on recurrent symptoms.*

Conclusion

IUP is a benign, uncommon tumour that can occur through-
out the urinary tract, with no recognized ability for malignant
transformation. Morphology is critical in distinguishing IUP
from UC with inverted growth. Immunohistochemistry and
molecular studies can also be helpful in differentiating the
two entities. Although rare, this lesion may be multifocal,
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recur, and be associated with subsequent UC formation. As
such, clinical followup with cystoscopy is recommended.
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