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Summary Urothelial carcinoma with an inverted/endophytic growth pattern can occasionally mimic inverted
urothelial papilloma and pose diagnostic challenges when assessing the presence or absence of invasion. Making
these distinctions is critical for guiding appropriate treatment and improving patient outcomes. Here we con-

inva;lo(rjl; 0 ) ducted one of the largest studies to date of invasive high-grade urothelial carcinoma arising in a background
gve cd papiiioma, of urothelial carcinoma with an inverted growth pattern. Primary sites examined included bladder, renal pelvis,
Pitfalls; . .. . . . . . . .

Mot ts ureter, and prostatic urethra. Clinicopathological parameters including extent of invasion, variant histology, pres-

ence of urothelial carcinoma in situ, and clinical follow-up were obtained. Ninety-one cases from 82 patients
were included in the study. Lamina propria invasion was present in 81% of bladder, 60% of ureter, 20% of renal
pelvis, and 100% of prostatic urethra cases. Muscularis propria invasion was identified in 19% of bladder, 14%
of ureter, and 20% of renal pelvis cases. Urothelial carcinoma invaded periureteric fat in 29% of ureter cases and
invaded the renal parenchyma in 60% of renal pelvis cases. Clinical follow-up was available for 77 of 82 (94%)
patients with a mean duration of 18 months. Recurrent urothelial carcinoma persisted in 63 of 82 (77%) patients,
16 of 82 (19%) progressed with metastatic disease, and 20 of 77 (26%) patients with bladder involvement died of
disease. This study further emphasizes the importance of distinguishing these tumors from benign mimickers of
urothelial carcinoma. Recognition of invasive foci is also critical in view of the potentially high frequency of re-
currence and the possibility of advanced disease in a subset of these patients.
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1. Introduction

Like several other genitourinary tumors, urothelial carci-
noma is known to portray a wide spectrum of morphologic
and architectural patterns. One particularly challenging entity
along this continuum is urothelial carcinoma with an inverted
or endophytic growth pattern. In 1959, the United States
Armed Forces Institute of Pathology illustrated some of the
challenges caused by this group, such as their propensity to
mimic benign lesions and confound the presence or absence
of invasion [1]. The histologic features and issues associated
with this particular growth pattern were further elucidated in
1997 [2]. It was initially described as a subset of urothelial car-
cinoma with prominent endophytic growth that consisted of 2
main histologic patterns: one with interanastomosing cords
and trabeculae resembling inverted papilloma (inverted
papilloma-like pattern) and the other with broad bulbous
borders pushing into the lamina propria (broad-front pattern)
[2-4]. One or both of these patterns may be present within a le-
sion, yet both are equally capable of obfuscating invasion. Ar-
chitectural features that may prompt concern for invasion
include extensive bulbous projections into the lamina propria
or interlacing of neoplastic cords with fibers of muscularis mu-
cosae. Assessing for invasion thus becomes a more onerous
task when the aforementioned is present in bladder biopsy or
transurethral resection of bladder tumor specimens with tan-
gential sectioning, cautery artifact, and/or crush artifact [2,5].

An additional challenge associated with urothelial carcinoma
with an inverted growth pattern is that it can often be confused
with inverted urothelial papilloma, a relatively uncommon be-
nign tumor that can occur anywhere along the urinary tract
and lacks the potential for malignant transformation [6]. The pri-
mary cause for confusion is largely attributed to their overlap-
ping morphologies. Both can be described as trabecular
lesions with inverted growth and anastomosing cords of urothe-
lium. Further complicating the issue is the recently broadened
morphological features of inverted urothelial papilloma which,
in rare cases, may also exhibit vacuolated or foamy cytoplasm
and focal papillary features, as seen in urothelial carcinoma
[6-9]. Despite their morphological commonalities, urothelial
carcinoma with inverted growth and inverted urothelial papil-
loma are distinctly different clinicopathological entities whose
treatment protocols and expected clinical outcomes are antithet-
ical to one another. Inverted urothelial papilloma is a benign en-
tity with little risk of recurrence and malignant potential,
whereas urothelial carcinoma with inverted growth is malignant
and may warrant invasive therapy or surveillance depending on
the presence or absence of associated invasion [6,7]. Misdiag-
nosing one for the other would thus cause significant errors in
management and may lead to poorer patient outcomes.

Although several decades have passed since it was initially
described, urothelial carcinoma with an inverted growth pattern
continues to befuddle pathologists because it can easily be mis-
taken for its benign mimicker, inverted urothelial papilloma,
and cases with invasion can often seem equivocal. Despite such
known diagnostic challenges, little has been added to the

literature to better define this problematic entity. Here we con-
ducted what is likely the largest study to date following a review
of the current English literature of invasive high-grade urothelial
carcinoma arising in a background of urothelial carcinoma with
an inverted growth pattern to further characterize its clinicopath-
ological features and impact on patient outcomes.

2. Materials and methods

2.1. Case selection

Cases of invasive high-grade urothelial carcinoma arising
in a background of urothelial carcinoma with an inverted
growth pattern arising from the bladder, renal pelvis, ureter,
and prostatic urethra were obtained through our urologic pa-
thology files and the senior author's consults. Clinicopatho-
logical parameters including extent of invasion, variant
histology, presence of urothelial carcinoma in situ, and clin-
ical follow-up were obtained. This study was completed fol-
lowing the guidelines of and with approval from the
Institutional Review Board of our institution.

3. Results

Ninety-one cases from 82 patients were included in the
study. The mean patient age was 69 years (range: 38-95
years), and 65 patients were male (80%). The distribution
of the primary sites included bladder (n = 77; 84%), ureter
(n =7; 8%), renal pelvis (n = 5; 6%), and prostatic urethra
(n = 2; 2%) (Figs. 1-6). Several cases had mixed patterns of
inverted growth including broad-front pushing patterns, large
nests, and interanastomosing cords/trabeculae.

Lamina propria invasion was present in 62 of 77 (81%)
bladder cases, 4 of 7 (60%) ureter cases, 1 of 5 (20%) renal
pelvis cases, and 2 of 2 (100%) prostatic urethra cases. Mus-
cularis propria (detrusor muscle) invasion was present in 15
of 77 (19%) bladder cases, 1 of 7 (14%) ureter cases, and 1
of 5 (20%) renal pelvis cases. Urothelial carcinoma invaded
periureteric fat in 2 of 7 (29%) ureter cases and invaded the
renal parenchyma in 3 of 5 (60%) renal pelvis cases. An exo-
phytic component was present in 82 of 91 (90%) cases, and
adjacent urothelial carcinoma in situ was present in 39 of
91 (43%) cases.

Variant/divergent histology was presentin 17 of 91 (19%)
cases, primarily from bladder (n = 15), and included micro-
papillary (n = 5) (Fig. 6), glandular (n = 2), clear cell (n =
4), squamous (n = 7), neuroendocrine (n = 1), plasmacytoid
(n = 1), and nested (n = 1) variants. Tumors arising from the
renal pelvis and ureter each had a case with squamous differ-
entiation. Of the 2 cases involving prostatic urethra, neither
demonstrated variant histology. Conversely, several cases in-
volving the bladder demonstrated more than 1 variant within
the same tumor. This was more commonly seen when 1 of the
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All cases

Bladder: 77 (84%) cases
Ureter: 7 (8%) cases
Renal pelvis: 5 (6%) cases
Prostatic urethra: 2 (2%)

Lamina propria invasion

Bladder: 62/77 (81%) cases
Ureter: 4/7 (60%) cases

Renal pelvis: 1/5 (20%) cases
Prostatic urethra: 2/2 (100%) cases

Muscularis propria invasion
Bladder: 15/77 (19%) cases
Ureter 1/7 (14%) cases

Renal pelvis 1/5 (20%) cases

Periureteral/renal parenchymal invasion
Ureter: 2/7 Cases (29%)
Renal pelvis: 3/5 Cases (60%)

i Metastasis (Distant and/or regional): 16 cases |

Fig. 1  Flowchart summarizing clinicopathological findings.

Fig. 2 A, Bladder with invasive high-grade urothelial carcinoma arising in a background of urothelial carcinoma with an inverted growth
pattern. Note invasive nests with irregular borders (hematoxylin and eosin [H&E], original magnification x4). B, Bladder with inverted pap-
illoma. Note absence of invasive nests and presence of smooth borders (H&E, x4). C, Bladder with invasive high-grade urothelial carcinoma
arising in a background of urothelial carcinoma with an inverted growth pattern (H&E, x20). D, Bladder with invasive high-grade urothelial
carcinoma arising in a background of urothelial carcinoma with an inverted growth pattern (H&E, x20).
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Fig.3 A, Ureter with invasive high-grade urothelial carcinoma arising in a background of urothelial carcinoma with an inverted growth pat-
tern. Note invasive nests with irregular borders (H&E, x2). B, Ureter with inverted papilloma. Note absence of invasive nests and presence of
smooth borders (H&E, x4). C, Ureter with invasive high-grade urothelial carcinoma arising in a background of urothelial carcinoma with an
inverted growth pattern (H&E, x10). D, Ureter with invasive high-grade urothelial carcinoma arising in a background of urothelial carcinoma

with an inverted growth pattern (H&E, x10).

variants was either glandular or squamous. Including all
sites, squamous differentiation was the most common variant
detected (7/91; 8%), followed by micropapillary (5/91; 6%).

Clinical follow-up was available for 77 of 82 (94%) pa-
tients, with a mean duration of 18 months (range: 0.2-74
months). Urothelial carcinoma recurred in 63 of 82 (77%) pa-
tients, 16 of 82 (19%) experienced disease progression with
metastasis (14 patients had metastasis with/without regional
lymph node involvement, and 2 patients had only regional
lymph node involvement), and 20 of 77 (26%) patients with
primary bladder cancer died of disease.

4. Discussion

Inverted urothelial neoplasms of the genitourinary tract
are relatively uncommon, typically occurring in the urinary
bladder and less frequently in the upper urinary tract [7,10].
However, familiarity with these lesions (an assortment of be-
nign and malignant neoplasms) is important because they oc-
casionally bear semblance to one another, thus increasing the
likelihood for diagnostic errors. This is a common issue

associated with urothelial carcinoma with an inverted growth
pattern and its benign mimicker, inverted urothelial papil-
loma. Correctly distinguishing between the two warrants rec-
ognition of subtle histological differences and the presence of
invasion. Inverted urothelial papilloma, a benign tumor, typ-
ically has a smooth or dome-shaped surface with cords and
trabeculae made up of orderly, monotonous cells with occa-
sional peripheral palisading growing endophytically beneath
the surface. Urothelial carcinoma with an inverted growth
pattern, on the other hand, may show an exophytic papillary
lesion at its surface and, beneath, thickened trabeculae with
endophytic growth made up of cytologically atypical cells
with increased mitotic figures [11,12]. On occasion, distin-
guishing between the two can become inordinately challeng-
ing especially when these features are obscured, such as in
limited biopsy specimens with extensive crush or cautery ar-
tifact, or tangential sectioning.

Urothelial carcinoma with an inverted growth pattern was
initially described decades ago, notable for its overlapping
morphological features with inverted urothelial papilloma
and potential for obfuscating invasion as a result of its decep-
tive growth pattern [2]. However, it has since faded into ob-
scurity, as little has been added to the literature to enhance
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Fig. 4 A, Prostatic urethra with invasive high-grade urothelial
carcinoma arising in a background of urothelial carcinoma with an
inverted growth pattern (H&E, x2). B, Prostatic urethra with inva-
sive high-grade urothelial carcinoma arising in a background of
urothelial carcinoma with an inverted growth pattern (H&E, x4).

our understanding of this ambiguous growth pattern. We thus
chose to carry out what is likely the largest study to date fol-
lowing a review of the current English literature of invasive
high-grade urothelial carcinoma arising in a background of
urothelial carcinoma with an inverted growth pattern. This
is also likely the largest study to analyze the clinicopatholog-
ical features of urothelial carcinoma with an inverted growth
pattern arising from multiple different primary sites.

Given the relatively uncommon nature of inverted neo-
plasms arising in the upper urinary tract, most of our cases of in-
vasive urothelial carcinoma arising in a background of
urothelial carcinoma with an inverted growth pattern originated
from the bladder (n = 77), with significantly fewer cases arising
from the ureter (n = 7), renal pelvis (n = 5), and prostatic ure-
thra (n = 2). There were clear distinctions between all 4 groups
regarding the extent of invasion, variant histology, presence of
urothelial carcinoma in situ, and clinical outcomes. However,
the mean age for all 4 groups was similar and consistent with
the literature for the peak incidence of urothelial carcinoma oc-
curring during the seventh decade of life with a strong male pre-
dilection [4,13]. Each group averaged between 67 and 73 years
of age and consisted primarily of male patients with a male to
female ratio of 3.8:1.

Fig.5 A, Kidney/renal pelvis with invasive high-grade urothelial
carcinoma arising in a background of urothelial carcinoma with an
inverted growth pattern (H&E, x4). B, Kidney/renal pelvis with in-
vasive high-grade urothelial carcinoma arising in a background of
urothelial carcinoma with an inverted growth pattern (H&E, x10).

There were distinct differences in the stage at presentation
for patients in each of the 4 groups. All patients with involve-
ment of prostatic urethra were categorized as pT1 on initial pre-
sentation. Similarly, patients in the bladder group also presented
at earlier stages of disease, with 81% initially categorized as
pT1. Conversely, patients with upper urinary tract urothelial car-
cinoma (renal pelvis and ureter) were more likely to present at
higher stages (categorized as pT2 or more) than patients with
urothelial carcinoma of the bladder or prostatic urethra. In our
study, 80% and 43% of renal pelvis and ureter cases were cate-
gorized pT2 or higher at presentation, respectively. This is in
keeping with the current literature which suggests that 50% of
patients with upper urinary tract carcinoma will present with su-
perficial disease (pTis, pTa, pT1) and the remaining half will
present at stages pT2 or greater, in contrast to only 25% of pa-
tients with bladder carcinoma which typically present at stages
pT2 or greater [13].

However, earlier stage at presentation did not confer a sig-
nificantly better prognosis for patients in the bladder group.
Similarly, patients with involvement of the renal pelvis also
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Fig. 6 A, Bladder with focus of invasive micropapillary urothelial
carcinoma arising in a background of urothelial carcinoma with an
inverted growth pattern (H&E, x4). B, Bladder with focus of invasive
micropapillary urothelial carcinoma arising in a background of urothe-
lial carcinoma with an inverted growth pattern (H&E, x10).

had poor outcomes. Interestingly, both groups shared a simi-
lar proportion of cases with urothelial carcinoma in situ
(~41%). Previous studies have suggested that patients pre-
senting with invasive urothelial carcinoma and concomitant
urothelial carcinoma in situ have a greater likelihood of dis-
ease progression and cancer-associated death than patients
with carcinoma in situ alone [11].

Variant histology, another ominous prognostic indicator,
was also present in about 20% of cases in both groups. They
demonstrate an increased likelihood of distant metastasis and
a greater propensity of locally aggressive disease, and are less
likely to respond to chemotherapy or radiotherapy in the
same manner as conventional urothelial carcinoma [3,14-
16]. In addition, studies of upper urinary tract urothelial car-
cinoma with variant histology have shown an associated in-
creased risk of recurrence, lymphovascular invasion, and
propensity for diagnosis at a higher grade and stage [17]. In
our study, these features likely contributed to disease pro-
gression in a subset of these patients. Of the 61 bladder pa-
tients with available clinical follow-up, approximately 20%
developed metastasis and 26% died. Of the 5 patients with

renal pelvis urothelial carcinoma, 2 (40%) developed metas-
tasis and both subsequently passed away. It is also important
to note that urothelial carcinomas with inverted growth in the
upper tract may also be associated with microsatellite insta-
bility. Studies by Ehsani and Osunkoya [18] and by Harper
etal [19] have demonstrated that mismatch repair protein loss
of MSH2 and/or MSH6 occurs in patients with urothelial car-
cinoma with inverted growth in the upper tract, and these
markers are relatively sensitive and specific for identifying
patients with potential Lynch syndrome.

Cases with tumor arising in the ureter had slightly better
outcomes. Variant histology was present in only 1 of 7 cases
(14%), and urothelial carcinoma in situ was present in 4
(60%). Only 1 patient developed disease progression with
metastasis, but all 7 patients were alive on clinical follow-
up. Patients with involvement of the prostatic urethra had
the most favorable outcomes of all 4 groups. Although
urothelial carcinoma in situ was present in both cases, neither
had variant histology, and both were categorized as pT1. Nei-
ther patient went on to develop disease recurrence, and both
patients were alive on clinical follow-up.

In summary, this is likely the largest study to date follow-
ing a review of the current English literature of invasive high-
grade urothelial carcinoma arising in a background of urothe-
lial carcinoma with an inverted growth pattern. This study
further emphasizes the importance of accurately differentiat-
ing these tumors from benign mimickers of urothelial carci-
noma with an inverted growth pattern. Recognition of
invasive foci and variant/divergent histologic features is also
crucial given the potential likelihood of recurrence and the
possibility of advanced disease in a subset of these patients.

References

[1] Friedman NB, Ash JE. Tumors of the urinary bladder. Atlas of tumor
pathology. Sect. VIII, fascicle 31a. Washington, DC: Armed Forces In-
stitute of Pathology; 1959.

Amin MB, Gémez JA, Young RH. Urothelial transitional cell carci-
noma with endophytic growth patterns: a discussion of patterns of in-
vasion and problems associated with assessment of invasion in 18
cases. Am J Surg Pathol 1997;21(9):1057-68.

[3] Cheng L, Lopez-Beltran A, Bostwick DG. Bladder pathology. Hobo-
ken, NJ: Wiley-Blackwell vii; 2012; . p. 754.

Brimo F, Dauphin-Pierre S, Aprikian A, et al. Inverted urothelial car-
cinoma: a series of 12 cases with a wide morphologic spectrum over-
lapping with the large nested variant. Hum PaTthoL 2015;46(10):
1506-13.

Jones DT, Zhang S, Lopez-Beltran A. Urothelial carcinoma with an
inverted growth pattern can be distinguished from inverted papilloma
by fluorescence in situ hybridization, immunohistochemistry, and
morphologic analysis. Am J Surg Pathol 2007;31(12):1861-7.
Sweeney MK, Rais-Bahrami S, Gordetsky J. Inverted urothelial pap-
illoma: a review of diagnostic pitfalls and clinical management. Can
Urol Assoc J 2017;11(1-2):66-9.

Hodges KB, Lopez-Beltran A, MacLennan GT, Montironi R, Cheng
L. Urothelial lesions with inverted growth patterns: histogenesis, mo-
lecular genetic findings, differential diagnosis and clinical manage-
ment. BJU Int 2011;107(4):532.

[2

—

[4

—

[5

—

[6

—_

[7

—


http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0005
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0005
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0005
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0010
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0010
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0010
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0010
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0015
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0015
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0020
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0020
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0020
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0020
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0025
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0025
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0025
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0025
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0030
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0030
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0030
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0035
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0035
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0035
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0035

24 C. M. Gutierrez et al.
[8] Fine SW, Epstein JI. Inverted urothelial papillomas with foamy or [14] Pagliaro L. Rare genitourinary tumors. 2016, Switzerland: Swit-
vacuolated cytoplasm. Hum PathnoL 2006;37(12):1577-82. zerland: Springer.15. Edgerton N, Sirintrapun SJ, Munoz M, Chen
[9] Albores-Saavedra J, Chable-Montero F, Herndndez-Rodriguez Z, Osunkoya AO. Micropapillary urothelial carcinoma of the uri-
OX, Montante-Montes de Oca D, Angeles-Angeles A. Inverted nary bladder: a clinicopathological analysis of 24 cases. Int J Urol
urothelial papilloma of the urinary bladder with focal papillary 2011;18(1):49-54.
pattern: a previously undescribed feature. Ann Diagn Pathol [15] Edgerton N, Sirintrapun SJ, Munoz M, Chen Z, Osunkoya AO.
2009;13(3):158-61. Micropapillary urothelial carcinoma of the urinary bladder: a clin-

[10] Fine SW, Chan TY, Epstein JI. Inverted papillomas of the prostatic icopathological analysis of 24 cases. Int J Urol 2011;18(1):49-54.
urethra. Am J Surg Pathol 2006;30(8):975-9. [16] Lim M, Adsay NV, Grignon D, Osunkoya AO. Urothelial carci-

[11] Cheng L, MacLennan GT, Bostwick DG. Urologic surgical pathology. . noma with villoglandular differentiation: a study of 14 cases.
4th ed.Philadelphia, PA: Philadelphia, PA: Elsevier, Inc.; 2020. Mod Pathol 2009;22(10):1280-6.

[12] SunJJ, Wu Y, Lu YM, et al. Immunohistochemistry and fluores- [17] Hayashi H, Mann S, Kao CS, Grignon D, Idrees MT. Variant morphol-
cence in situ hybridization can inform the differential diagnosis ogy in upper urinary tract urothelial carcinoma: a 14-year case series of
of low-grade noninvasive urothelial carcinoma with an inverted biopsy and resection specimens. Human Pathology 2017;65:209-16.
growth pattern and inverted urothelial papilloma. PLoS One [18] Ehsani L, Osunkoya AO. Expression of MLH1 and MSH2 in urothelial
2015;10(7):e0133530. carcinoma of the renal pelvis. Tumour Biol 2014;35(9):8743-7.

[13] Olgac S, Mazumdar M, Dalbagni G, Reuter VE. Urothelial carci- [19] Harper HL, McKenney JK, Heald B, et al. Upper tract urothelial

noma of the renal pelvis: a clinicopathologic study of 130 cases.
Am J Surg Pathol 2004;28(12):1545-52.

carcinomas: frequency of association with mismatch repair protein
loss and lynch syndrome. Mod Pathol 2017;30(1):146-56.


http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0040
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0040
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0045
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0045
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0045
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0045
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0045
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0050
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0050
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0055
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0055
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0060
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0060
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0060
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0060
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0060
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0065
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0065
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0065
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0070
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0070
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0070
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0070
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0070
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0075
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0075
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0075
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0080
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0080
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0080
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0085
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0085
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0085
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0090
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0090
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0095
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0095
http://refhub.elsevier.com/S0046-8177(19)30127-3/rf0095

	Invasive high-grade urothelial carcinoma of the bladder, renal pelvis, ureter, and prostatic urethra arising in a backgroun.....
	1. Introduction
	2. Materials and methods
	2.1. Case selection

	3. Results
	4. Discussion
	References


