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ABSTRACT: Urothelial papillary lesions of urinary bladder are frequent lesions in medical practice and sometimes 
difficult to be histopathologically classified. In this study were included 179 urothelial papillary lesions, represented by 
low grade non-invasive urothelial carcinomas (LGNIUC), papillary urothelial neoplasms of low malignant potential 
(PUNLMP) and urothelial papillomas (UP), for which the architectural and cytological histopathological parameters 
were analyzed in order to determine their usefulness for the classification of lesions. For each parameter, an 
aggressivity score was set, the sum representing the composite histological score (CHS) for each case. The increase 
of urothelial thickness, the papillae fusion, the loss of cellular polarity, loss of basal cell palisading and absence of 
umbelliform cells were commonly associated with diffuse pattern in LGNIUC, were focal/absent in PUNLMP and 
absent in UP. The nuclear hypertrophy and hyperchromasia, the nucleoli presence and mitotic activity were specific 
for LGNIUC, rarely associated with PUNLMP and absent/low in UP. CHS values for the three categories of analyzed 
lesions were superior statistically significant in LGNIUC compared to PUNLMP and UP. The mitotic index and the 
thickness of cytological atypical epithelial layers support the parameters utility as reproducible criteria for the 
differentiation of papillary urothelial tumors. 
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Introduction 
About 75% of bladder cancers are  

non-muscle-invasive, the majority being 
represented by urothelial carcinomas [1], of 
which 70% are non-invasive low-grade tumors. 

Non-invasive urothelial papillary neoplasms 
with bland cytology are various and often 
difficult to be grouped, their classification 
system being over time a problem subjected to 
many debates. 

Several classification systems have been 
proposed for their grouping in an attempt to 
more accurately predict recurrence and tumor 
progression. 

The 2004 WHO/ISUP (World Health 
Organization/International Society of Urological 
Pathology) classification system describes in 
detail the architectural and cytological 
characteristics specific to each non-invasive 
papillary urothelial neoplasia category [2]. 

WHO 2016 continues to recommend this 
classification, but non-invasive urothelial lesions 
are better defined [3], and as a result, it is 
expected that in the course of time, higher 
interobserver reproducibility will be obtained. 

The management of patients with  
non-invasive urothelial papillary tumors is 
largely dependent on histopathological degree of 
tumors. The intraobservatory variability is quite 
large, even among experienced pathologies, 
despite efforts to develop a pathological 
classification that better reflects the clinical 
behavior [4-12]. 

Patients with these neoplasias have a high 
recurrence risk (31-78%) after transurethral 
resection, and a subgroup of them has increased 
tumor grade and/or stage and requires 
cystoscopy to detect recurrences [13-17]. 

If urothelial papilloma (UP) is considered a 
benign lesion with low recurrence risk and 
without progression risk, the papillary urothelial 
neoplasm of low malignant potential 
(PUNLMP) involves a quite high risk for 
recurrence (<50%), but with low risk for 
progression (<5%), while non-invasive low 
grade urothelial carcinomas (LGNIUC) involve 
a high recurrence risk of approximately 50% and 
a low progression risk of 5-10% [12]. 

We proposed the evaluation of some 
histopathological parameters useful in LGNIUC 
diagnosis, and similarly related lesions, 
represented by PUNLMP and UP. 
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Material and Methods 
The present study included 179 non-invasive 

urothelial papillary lesions, the biological 
material being represented by tissue samples 
obtained by transurethral resection during 
cystoscopy, from patients with bladder tumor 
suspicion admitted to the Urology Clinic of 
Emergency County Clinical Hospital Craiova. 

The tumor fragments were fixed in 10% 
buffered formalin, processed by the usual 
technique of paraffin embedding and 
hematoxylin-eosin staining in the Pathology 
Laboratory of the same hospital. 

We followed the quantification of 
histological parameters used by the WHO 
workgroup for the classification of urothelial 
papillary lesions [3], as well as some parameters 
that can be used for the differential diagnosis of 
these lesions through our experience. 

For each analyzed parameter, a grading 
system between 0-2 was used as follow: number 
of cellular layers on papillae (papillae thickness) 
(0<7, 1>7 focally, 2>7 diffuse), papillae fusion 
(0-absent, 1-focally present, 2-diffuse present), 
cellular polarity (0-present, 1-focally loss,  
2-diffuse loss), basal cell palisading (0-present, 
1-focally loss, 2-diffuse loss), umbelliform cells 
(0-present, 1-focally loss, 2-absent), nucleoli 
presence (0-unidentifiable, 1-poorly visible, 
2-clear visible), nuclear hypertrophy and 
hyperchromasia (0-absent, 1-focally present, 
2-diffuse present), mitosis rate/10HPF (high 
power field)/x400 (0-≤1, 1-≤2, 2->2). 

The assessment was done by two experienced 
pathologists (CES, AES), the final score being 
set only after the re-evaluation of inconsistent 
cases. 

Subsequently, we calculate the composite 
histological score (CHS), which represented the 
sum of the scores assigned to each parameter. 

The statistical analysis used mean values and 
comparative chi square test (χ2) in the SPSS 
10 automatic software. 

The study was approved by the local ethical 
committee (No.79/16.04.2019), and written 
consent was obtained from all patients. 
 
 
 
 
 
 

Results 
The histopathological analysis of the 

179 cases included in this study indicated the 
presence of 120 cases (67%) of low grade  
non-invasive urothelial carcinomas (LGNIUC), 
41 cases (22.9%) of papillary urothelial 
neoplasm of low malignant potential 
(PUNLMP) and 18 cases (10.1%) of urothelial 
papilloma (UP). 

The analysis of histopathological parameters 
regarding the architectural and cytological 
atypia is shown in Table 1. 
Table 1. Mean values of histological variables and 

CHS. 

Variables Grading UP PUNLMP LGNIUC 

Papillae 
thickness 

0 18 0 0 
1 0 36 0 
2 0 5 120 

Papillae fusion 
0 18 30 0 
1 0 11 32 
2 0 0 88 

Cellular polarity 
0 18 41 0 
1 0 0 29 
2 0 0 91 

Basal cell 
palisading 

0 18 12 0 
1 0 29 0 
2 0 0 120 

Umbelliform 
cells 

0 18 34 0 
1 0 7 0 
2 0 0 120 

Nucleoli 
0 18 41 81 
1 0 0 37 
2 0 0 2 

Nuclear 
hypertrophy and 
hyperchromasia 

0 18 5 0 
1 0 36 37 
2 0 0 83 

Mitosis rate 
0 18 0 0 
1 0 41 0 
2 0 0 120 

CHS values - 0 2-7 10-16 
 

In the study, the 120 cases diagnosed with 
LGNIUC indicated a constant and diffuse 
increase in the papillae number of cell layers 
(mean score 2), constant papillae fusion (mean 
score 1.73), focally or diffuse polarity loss 
(mean score 1.75) and basal cell palisading loss 
(mean score 2). Umbelliform cells were absent 
(mean score 2). 

Cytological atypia analysis has focally 
revealed the nucleoli presence (mean score 
0.34), the presence of nuclear hypertrophy and 
hyperchromasia with focally or diffuse pattern 
(mean score 1.60), along with frequent typical 
mitoses disposed randomly in the urothelial 
thickness but also rare atypical mitosis (mean 
score 2, mean number of mitosis 4.41) 
(Figure 1). 

CHS for these cases had the highest values, 
ranging from 10-16, with an average value of 
13.44. 
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Figure 1. LGNIUC, HE staining, x40. 

In contrast, the 41 cases of PUNLMP were 
characterized by elongated papillae, lined by 
urothelium with increased cellular stratification 
(mean score 1.12), rarely fused (mean score 
0.26) and with polarity preserved in all cases. 
The basal cell palisading (mean score 0.70) as 
well as the presence of umbelliform cells (mean 
score 0.17) was frequently identified. Cellular 

atypia represented by nuclear hypertrophy and 
hyperchromasia was reduced, focally and only 
rarely identified (mean score 0.87), 
unidentifiable nucleoli and reduced mitotic 
activity (mean score 1, mean number of mitosis 
1.51), mitosis being limited to the basal layers 
(Figure 2). CHS for PUNLMP varied between 
2-7, with an average value of 4.14. 

 

 

Figure 2. PUNLMP, HE staining, x400. 

 

Finally, the analysis of the 18 UP cases has 
consistently revealed clear benign lesion 
characteristics. The papillae were covered by 
urothelium similar to normal, without papillary 
fusions, with preserved polarity, and the basal 
palisading as well as the presence of 

umbelliform cells were consistently present. 
Cellular atypia was absent and the mitotic 
activity was below 1 mitosis/10 HPF, limited to 
the basal layers (mean score 0, mean number of 
mitosis 0.17) (Figure 3). CHS for UP was 0 in 
all cases. 
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Figure 3. UP, HE staining, x400. 

 

Statistical analysis of CHS values for the 
three analyzed lesions, indicated significantly 

higher values for LGNIUC compared to 
PUNLMP and UP (p<0.001, χ2 test) (Figure 4). 

 

 

Figure 4. CHS values distribution depending on lesion type. 

 

Discussions 
Classification of urothelial tumors is of 

particular importance in non-invasive urothelial 
disease, especially for papillary neoplasms. In 
the third edition, the WHO officially adopted for 
non-invasive papillary lesions the 1998 ISUP 
system, with the four categories: papilloma, 
PUNLMP, low grade urothelial papillary 
carcinoma, and high grade papillary urothelial 
carcinoma, for the latter with the possibility to 
specify diffuse anaplasia when present [2]. 

This classification system, called the WHO 
(2004)/ISUP system, was widely accepted by 
the Armed Forces Institute of Pathology on the 
Urinary Bladder [18], the 7th edition of the 
AJCC Cancer Staging Manual [19], the 
Association of Directors of Anatomic and 
Surgical Pathology, the College of American 

Pathologists [10], and European Protocols [20] 
because it eliminates the ambiguity of older 
classification systems [12,21]. 

The WHO (2004)/ISUP system, and the later 
2016 system, describes in detail the 
characteristics of each category of non-invasive 
papillary urothelial neoplasm [2,3]. 

However, from a pathological point of view, 
the diagnostic limit between stage 0 (Ta) low 
grade papillary urothelial carcinoma and the 
non-carcinoma group is rather vague [21]. 

In this study we analyzed the architectural 
atypia by evaluating the urothelium thickness, 
the papillae fusion, the loss of polarity, the basal 
cells palisading and the presence of umbelliform 
cells. In UP all cases had normal stratification, 
in PUNLMP they have constantly increased 
focal or diffuse, while in LGNIUC an increased 
constant and diffuse number of layers was 
observed. The papillae fusion and loss of 
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polarity were absent in UP, rarely focally 
present in PUNLMP, and constant focal or 
diffuse present in LGNIUC. The basal cell 
palisading has been identified in all cases of UP, 
only rarely absent and focal in PUNLMP and 
constantly absent in LGUCNI. Umbilical cell 
layer analysis revealed their presence in UP, 
rarely absent and only focal in PUNLMP, and 
the absence of this focal layer or more 
frequently diffuse in LGNIUC. 

However, some features can be subjectively 
assessed in routine histological staining. In 
practice, when only a small amount of biopsy 
material is available for examination or when 
transurethral resections are examined, there may 
be a large overlap of the histopathological 
characteristics between UP, PUNLMP and 
LGNIUC. Several studies on papillary urothelial 
tumors have reported a severe discrepancy for 
the PUNLMP diagnosis even for the most 
experienced uropathologists [22,23]. 

Cytological atypia is thought to be more 
reproducible than architectural atypia [24]. 

Architectural atypia, such as the thickness of 
more than seven layers and the papillae fusion, 
are very useful in distinguishing UP from 
PUNLMP, but sometimes their assessment can 
be confused due to tangential sections [25]. 

Thus, urothelium thickness estimation may 
become subjective in the case of tangential 
papillae section, which is why the assessment 
should be performed only on longitudinal 
sectioned papillae and in the absence of 
electrical artefacts [12].  

In addition, thin fibrovascular axes are 
considered a distinctive sign of urothelial 
neoplasia [26], and their presence, even in 
rudimentary form, in biopsies under 
surveillance, must be indicative for neoplastic 
persistence or recurrence [12]. 

The basal cells palisading in each papillary 
structure may be useful in the PUNLMP 
diagnosis, while cell epithelioid characteristics 
versus fusiform ones may be arguments in favor 
of LGNIUC versus PUNLMP or UP [24]. 

However, it is considered that the loss of 
umbelliform cells, the conservation of nuclear 
incisions, are too subjective and less 
reproducible characteristics and should be 
excluded from the algorithm for the incidence of 
these tumors [24]. 

Also, the presence of continuous or focal, or 
absence of the umbelliform cell layer, can argue 
the diagnosis of PUNLMP or UP. However, it 
must be taken into account that the absence of 
umbilical cells may be caused by either surgical 

manipulation or during orientation of the tissue 
specimen [12]. 

Analysis of cytological atypia for urothelial 
papillary lesions included evaluation of nuclear 
hypertrophy and hyperchromasia, the presence 
or absence of nucleoli, and mitotic activity. The 
nuclear hypertrophy and hyperchromasia was 
absent in the case of UP, only rarely and focal in 
PUNLMP and constantly focal or diffuse in 
LGNIUC. The analysis of nucleoli presence of 
allowed their focal or rarely diffuse observation 
only in LGNIUC. The assessment of mitosis 
number indicated an average of 0.17 for UP, 
1.51 for PUNLMP and 4.41 for LGNIUC. UP 
has rarely presented mitosis, always typical, 
located near the basal layer of the urothelium. In 
case of PUNLMP, we observed more frequently 
the presence of typical mitosis, located near the 
basal layer of the urothelium. In contrast, in 
LGNIUC we noticed frequent typical mitosis 
randomly arranged in the urothelium thickness, 
but also rare atypical mitosis. 

Mitotic activity represents a reliable marker 
for classification of urothelial lesions [27] and 
may play an adjuvant role in the prediction of 
recurrence or invasiveness [21]. 

Zhang XK et al. demonstrated in a 
multivariate analysis that the presence of mitosis 
is a significantly independent biomarker for non-
recurrent survival and progression free survival 
[28]. The authors reported that mitosis, although 
rare in PUNLMP, their presence is an 
unfavorable independent prognostic indicator 
[28]. 

Several studies have shown that P53 and 
MIB-1 had prognostic significance for patients 
with PUNLMP and LGNIUC [29,30], and 
mitotic activity greater than≥5/1HPF is a strong 
predictor of recurrence in pTa papillary 
urothelial carcinomas [31]. 

However, some studies appreciate that 
immunostaining did not provide significant 
advantages compared to the assessment of 
mitoses by the usual microscopy [28]. 

Therefore, the mitotic activity could be 
considered as a marker for prognosis assessing 
of lesions [24,28]. 

The heterogeneity of lesions with variable 
morphology between PUNLMP and LGNIUC, 
and the grouping difference are less clinically 
important given the relatively similar rates of 
recurrence. In contrast, the implications of 
association of low-and high-grade noninvasive 
carcinomas are more clinically important, both 
mixed models PUNLMP/LGNIUC/HGUNIC 
being common [32]. 
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In reviewing of the "complicated" cases, it is 
important that the assessment to be done on thin, 
well-stained sections, the judicious ordering of 
the serial sections being useful in such cases 
[12]. 

An error source for the classification of non-
invasive papillary lesions could be the 
variability of histological characteristics 
evaluated in a TUR specimen. In general, the 
classification based on the dominant model 
rather than the one based on the higher tumoral 
grade could lead to the under-grading of the 
lesions [33]. 

Therefore, it remains to be investigated 
whether a small area (e.g.<5%) of a higher-
grade model affects the prognosis of patients. 
Some experts have expressed the concern about 
the increased trend of pathologists for assessing 
non-invasive lesions as high-grade lesions [12]. 

Finally, it is strongly recommended the 
intercollegiate consultation of difficult or 
limiting cases, especially since there are no 
immunohistochemical markers or reliable 
molecular markers that can be recommended as 
validated adjuvants for the diagnosis [12]. 

Perhaps future advances in the molecular 
classification of these tumors will change the 
traditional morphological classification, 
allowing for a more accurate and objective 
assessment of the biological potential of these 
tumors, the accurate histopathological 
assessment being an essential step in the 
management of non-invasive urothelial 
neoplasms. 

Conclusions 
The mitotic index and the thickness of the 

cytological atypical layers prove to be useful as 
the reproducible parameters of the scoring 
algorithm to differentiate between papillary 
urothelial tumors. 

Based on the scoring algorithm, PUNLMP 
can be histologically classified as an 
intermediate step between UP and LGNIUC. 

Conflict of interests 
None to declare. 

References 
1. Castillo-Martin M, Domingo-Domenech J, Karni-

Schmidt O, Matos T, Cordon-Cardo C. Molecular 
pathways of urothelial development and bladder 
tumorigenesis. Urol Oncol, 2010, 28(4):401-408. 

2. Lopez-Beltran A, Sauter G, Gasser T, Hartmann 
A. Tumours of the urinary system. In: Eble JN, 
Sauter G, Epstein JI, Sesterhenn IA (ed), 
Pathology and genetics of tumours of the urinary 
system and male genital organs, IARC Press, 
Lyon, 2004. 

3. Moch H, Humphrey PA, Ulbright TM, Reuter VE 
(ed). WHO Classification of Tumours of the 
Urinary System and Male Genital Organs, 
International Agency for Research on Cancer, 
Lyon, France, 2016. 

4. Bircan S, Candir O, Serel TA. Comparison of 
WHO 1973, WHO/ISUP 1998, WHO 1999 grade 
and combined scoring systems in evaluation of 
bladder carcinoma. UrolInt, 2004, 73(3):201-208.  

5. Busch C, Algaba F. The WHO/ISUP 1998 and 
WHO 1999 systems for malignancy grading of 
bladder cancer. Scientific foundation and 
translation to one another and previous systems. 
Virchows Arch, 2002, 441(2):105-108. 

6. Billis A, Carvalho RB, Mattos AC, Negretti F, 
Nogueira CR, Oliveira MC, Valença JT Jr, Adam 
RL, Cotta AC, Nunes MS, Dinamarco PV. Tumor 
grade heterogeneity in urothelial bladder 
carcinoma-proposal of a system using combined 
numbers. Scand J Urol Nephrol, 2001, 35(4):275-
279. 

7. Epstein JI. The new World Health 
Organization/International Society of Urological 
Pathology (WHO/ISUP) classification for TA, T1 
bladder tumors: is it an improvement? Crit Rev 
Oncol Hematol, 2003, 47(2):83-89. 

8. Montironi R, Lopez-Beltran A, Mazzucchelli R, 
Bostwick DG. Classification and grading of the 
non-invasive urothelial neoplasms: recent 
advances and controversies. J Clin Pathol, 2003, 
56(2):91-95. 

9. Nishiyama N, Kitamura H, Maeda T, Takahashi S, 
Masumori N, Hasegawa T, Tsukamoto T. 
Clinicopathological analysis of patients with non-
muscle-invasive bladder cancer: prognostic value 
and clinical reliability of the 2004 WHO 
classification system. Jpn J Clin Oncol, 2013, 
43(11):1124-1131. 

10. Amin MB, McKenney JK, Paner GP, Hansel DE, 
Grignon DJ, Montironi R, Lin O, Jorda M, Jenkins 
LC, Soloway M, Epstein JI, Reuter VE; 
International Consultation on Urologic Disease-
European Association of Urology Consultation on 
Bladder Cancer 2012. ICUD-EAU International 
Consultation on Bladder Cancer 2012: Pathology. 
Eur Urol, 2013, 63(1):16-35. 

11. Amin MB, Trpkov K, Lopez-Beltran A, Grignon D; 
Members of the ISUP Immunohistochemistry in 
Diagnostic Urologic Pathology Group. Best 
practices recommendations in the application of 
immunohistochemistry in the bladder lesions: 
report from the International Society of Urologic 
Pathology consensus conference. Am J Surg 
Pathol, 2014, 38(8):e20-34. 

12. Amin MB, Smith SC, Reuter VE, Epstein JI, 
Grignon DJ, Hansel DE, Lin O, McKenney JK, 
Montironi R, Paner GP, Al-Ahmadie HA, Algaba F, 
Ali S, Alvarado-Cabrero I, Bubendorf L, Cheng L, 
Cheville JC, Kristiansen G, Cote RJ, Delahunt B, 
Eble JN, Genega EM, Gulmann C, Hartmann A, 
Langner C, Lopez-Beltran A, Magi-Galluzzi C, 
Merce J, Netto GJ, Oliva E, Rao P, Ro JY, Srigley 
JR, Tickoo SK, Tsuzuki T, Umar SA, der Kwast 
TV, Young, RH, Soloway MS. Update for the 
practicing pathologist: The International 
Consultation On Urologic Disease-European 
association of urology consultation on bladder 
cancer. Mod Pathol, 2015, 28(5):612-630. 



Current Health Sciences Journal Vol. 45, No. 4, 2019 October - December 

10.12865/CHSJ.45.04.06 389 

13. O'Donnell MA. Advances in the management of 
superficial bladder cancer. Semin Oncol, 2007, 
34(2):85-97. 

14. Soloway MS, Sofer M, Vaidya A. Contemporary 
management of stage T1 transitional cell 
carcinoma of the bladder, J Urol, 2002, 
167(4):1573-1583. 

15. Sylvester RJ, van der Meijden AP, Oosterlinck W, 
Witjes JA, Bouffioux C, Denis L, Newling DW, 
Kurth K. Predicting recurrence and progression in 
individual patients with stage Ta T1 bladder 
cancer using EORTC risk tables: a combined 
analysis of 2596 patients from seven EORTC 
trials. Eur Urol, 2006, 49(3):466-465; discussion 
475-477. 

16. Hernandez V, Alvarez M, de la Pena E, Amaruch 
N, Martin MD, de la Morena JM, Gomez V, 
Llorente C. Safety of active surveillance program 
for recurrent nonmuscle-invasive bladder 
carcinoma. Urology, 2009, 73(6):1306-1310. 

17. Chang SS, Boorjian SA, Chou R, Clark PE, 
Daneshmand S, Konety BR, Pruthi R, Quale DZ, 
Ritch CR, Seigne JD, Skinner EC, Smith ND, 
McKiernan JM. Diagnosis and Treatment of Non-
Muscle Invasive Bladder Cancer: AUA/SUO 
Guideline. J Urol, 2016, 196(4):1021-1029. 

18. Murphy WM, Grignon DJ, Perlman EJ. Tumors of 
the kidney, bladder, and related urinary 
structures.Washington DC: American Registry of 
Pathology, 2004, 394. 

19. Edge SB. American Joint Committee on Cancer 
AJCC cancer staging manual (7thvol). New York, 
Springer, 2010, 648. 

20. Hansel DE, Amin MB, Comperat E, Cote RJ, 
Knüchel R, Montironi R, Reuter VE, Soloway MS, 
Umar SA, Van der Kwast TH. A contemporary 
update on pathology standards for bladder cancer: 
transurethral resection and radical cystectomy 
specimens. Eur Urol, 2013, 63(2):321-332. 

21. Humphrey PA, Moch H, Cubilla AL, Ulbright TM, 
Reuter VE. The 2016 WHO Classification of 
Tumours of the Urinary System and Male Genital 
Organs-Part B: Prostate and Bladder Tumours. 
Eur Urol, 2016, 70(1):106-119. 

22. Murphy WM, Takezawa K, Maruniak NA. 
Interobserver discrepancy using the 1998 World 
Health Organization/International Society of 
Urologic Pathology classification of urothelial 
neoplasms: practical choices for patient care. J 
Urol, 2002,168(3):968-972. 

23. Yorukoglu K, Tuna B, Dikicioglu E, Duzcan E, 
Isisag A, Sen S, Mungan U, Kirkali Z. 
Reproducibility of the 1998 World Health 
Organization/International Society of Urologic 
Pathology Classification of papillary urothelial 
neoplasms of the urinary bladder. Virchow Arch, 
2003, 443(6):734-740.  

24. Shim JW, Cho KS, Choi YD, Park YW, Lee DW, 
Han WS, Shim SI, Kim HJ, Cho NH. Diagnostic 
algorithm for papillary urothelial tumors in the 
urinary bladder. Virchows Arch, 2008, 452(4):353-
362. 

25. Cheng L, Neumann RM, Bostwick DG. Papillary 
urothelial neoplasms of low malignant potential. 
Clinical and biologic implications. Cancer, 1999, 
86(10):2102-2108. 

26. Murphy WM, Beckwith JB, Farrow GM. Tumors of 
the kidney, bladder, and related urinary structures 
(3rd Edition), Armed Forces Institute of Pathology, 
Washington DC, 1994, 326. 

27. Kwon JE, Cho NH, Choi YJ, Lim SD, Cho YM, Jun 
SY, Park S, Kim YA, Kim SS, Choe MS, Lee JD, 
Kang DY, Ro JY, Kim HJ. Level of mitoses in non-
muscle invasive papillary urothelial carcinomas 
(pTa and pT1) at initial bladder biopsy is a simple 
and powerful predictor of clinical outcome: a multi-
center study in South Korea. Diagn Pathol, 2017, 
12(1):54. 

28. Zhang XK, Wang YY, Chen JW, Qin T. Bladder 
papillary urothelial neoplasm of low malignant 
potential in Chinese: a clinical and pathological 
analysis. Int J Clin Exp Pathol, 2015, 8(5):5549-
5555. 

29. Pich A, Chiusa L, Formiconi A, Galliano D, 
Bortolin P, Comino A, NavoneR.Proliferative 
activity is the most significant predictor of 
recurrence in noninvasive papillary urothelial 
neoplasms of low malignant potential and grade 1 
papillary carcinomas of the bladder. Cancer, 2002, 
95(4):784-790. 

30. Epstein JI, Amin MB, Reuter VR, Mostofi FK. The 
World Health Organization/International Society of 
Urological Pathology consensus classification of 
urothelial (transitional cell) neoplasms of the 
urinary bladder. Bladder Consensus Conference 
Committee. Am J Surg Pathol, 1998, 22(12):1435-
1448. 

31. Akkalp AK, OPnur O, Tetikkurt US, Tolga D, 
Özsoy S, Müslümanoğlu AY. Prognostic 
Significance of Mitotic Activity in Noninvasive, 
Low-Grade, Papillary Urothelial Carcinoma. Anal 
Quant Cytopathol Histopathol, 2016, 38(1):23-30. 

32. Cheng L, Neumann RM, Nehra A, Spotts BE, 
Weaver AL, Bostwick DG. Cancer heterogeneity 
and its biologic implications in the grading of 
urothelial carcinoma. Cancer, 2000, 88(7):1663-
1670. 

33. Miyamoto H, Brimo F, Schultz L, Ye H, Miller JS, 
Fajardo DA, Lee TK, Epstein JI, Netto GJ. Low-
grade papillary urothelial carcinoma of the urinary 
bladder: a clinicopathologic analysis of a post-
World Health Organization/International Society of 
Urological Pathology classification cohort from a 
single academic center. Arch Pathol Lab Med, 
2010, 134(8):1160-1163. 

 
 
 
 

Corresponding Author: Alex Emilian Stepan, Department of Pathology,  
University of Medicine and Pharmacy of Craiova, 66 1 May Avenue, 200628 Craiova, Romania, 

e-mail: astepan76@yahoo.com 


