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1. INTRODUCTION 

Urinary cytology shows high sensitivity (70-

95%) for high-grade urothelial carcinoma, with 

a specificity of around 95%. However, the 

sensitivity for low-grade carcinomas is varies 

between 10% and 70% depending on the series. 

Furthermore, there is considerable inter-

observer variability (1,2,3). 

The presence of atypical cells can be a problem 

that can raises patient management issues. Not 

all the authors agree to report atypia in urinary 

cytology because this diagnosis increases the 

number of cystoscopies with blank results (2). 

However, some data favor the report of atypia, 

namely early tumor stage is related to initial 

positive or atypical cytology (4), tumor relapse 

can be detected if atypia is present in the 

cytological smear (4), and the diagnosis of 

atypia is associated with a high probability of 

progression to high-grade carcinoma in a short 

period of time, less than 1 year (5). 

The criteria used to define cytological atypia are 

inaccurate, and the diagnosis is based more on 

the observer’s judgement than on objective 

criteria (6). Furthermore, while the main aim of 

urinary cytology is the diagnosis of high-grade 

tumors (7), low-grade ones can also be 

diagnosed (2), and more than 50% of low-grade 

tumors diagnosed in biopsies show atypia in 

urine cytology (2). 

Rosenthal et al. classified atypia as non-specific 

(AUCUS) and suspicious for malignancy 

(AUCH). In their report, more than 50% of 

patients with a positive biopsy had previous 

cytology reported as AUCH/Positive, and more 

than 80% as AUCUS/AUCH/Positive (8). Based 

on studies looking for diagnosis agreement 

between cytology and biopsy, other authors 
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Introduction: The diagnosis of atypia in urinary cytology is based on criteria with low reproducibility and 

consequently shows great inter-observer variability. The Paris System for Reporting Urinary Cytology (the 

Paris System, TPS) standardizes the cytological criteria used for the diagnosis of atypia and increases the 

reproducibility of this diagnosis.  

Aim: To apply TPS to a retrospective series of urinary atypia cases and evaluate the results in comparison 

with follow-up during the two years after diagnosis. 

Material and Methods: We reviewed 123 cases from how many patients? classified as atypical in urinary 

cytology during 2012 and 2013. Voided urine samples from all the cases were collected, processed on a Thin 

Prep platform and submitted to automatic reading using the Imager. Atypia was re-evaluated following TPS 

criteria. 

Results: 52 cases had a positive biopsy in the follow-up. Considering TPS criteria as a number of cytological 

changes, when the cases fulfilled 3-4 cytological changes, the sensitivity of urine cytology for cancer was 

89.7%, with low specificity. Considering the TPS criteria as indicated in the reporting (hierarchical changes), 

the sensitivity decreased to 33.3%, increasing the specificity  

Conclusions: On the basis of our results, we propose that TPS be used as a number of criteria, non in 

hierarchical manner.  
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consider that an AUCH diagnosis offers more 

sensitivity than a positive result in voided urine 

(9). Bostwick et al. (10) do not agree that the 

subdivision of atypia (AUCUS and AUCH) 

results in an increase in sensitivity to carcinoma. 

The Paris System (TPS) attempts to standardize 

the nomenclature and criteria for reporting 

urinary cytology. TPS focuses on the diagnosis 

of high-grade tumors, considering them to be 

more aggressive tumors that can compromise 

patient survival in a short period. TPS criteria 

are shown in Table I and are used to classify 

atypia as unspecific (AUC), suspicious 

(AUCH), or positive (7), establishing specific 

criteria for AUC (N/C ratio > 50% plus nuclear 

hyperchromasia) and AUCH (adding the 

presence of irregular nuclear membrane or 

coarse chromatin to AUC criteria). Barkan et al. 

(11) developed a diagnostic algorithm (Scheme 

1) based on TPS. In this regard, they proposed a 

N/C ratio of over 50% accompanied by 

hyperchromasia or coarse chromatin or irregular 

membrane nuclei for AUC diagnosis. For 

AUCH diagnosis, an N/C ratio of more than 

50% is needed, together with hyperchromasia 

and coarse chromatin or nuclear membrane 

irregularities. In AUCH cases, when 10 or more 

atypical cells are present in the smear, the 

diagnosis of positive for malignant cells must be 

made (11). In another study (12), the authors 

observed an increase in the diagnosis of atypia 

when TPS was used, thereby increasing the false 

positive rate. 

Table1. Paris System Criteria 

Criteria Atypia  Nos  Sus Atypia  Positive 

N/C RATIO >50% 50-70 % >70% 

HYPERCHROMASIA LOW/MOD SEVERE SEVERE 

CHROMATIN NO COARSE COARSE COARSE 

NUCLEAR MEM REGULAR IRREGULAR IRREGULAR 

NUM.CELLS ND <10 >10 

Here we applied TPS criteria to a retrospective 

series in order to evaluate the sensitivity and 

specificity using hierarchical criteria or using 

the number of criteria.  

2. MATERIAL AND METHODS 

We selected all the cases of urine cytology 

diagnosed as atypia during 2012 and 2013 from 

the case files of the Department of Pathology of 

the Hospital del Mar. We used the follow-up of 

the patients with cytological and or histological 

data, using the biopsy as a gold standard. 

Three samples from three consecutive days were 

studied for all the patients. The samples were 

received without fixative liquid and were 

immediately centrifuged. The pellet was 

transferred to a Thin Prep test vial for fixing and 

processing. The slides were obtained using a T-

5000 (Hologic, Malborough, Mass) and stained 

with an automated stainer (Leica Byosistems, 

Wetzlar, Germany). All the slides were 

submitted to automated lecture using the Imager 

(Hologic). As performed in gynecological 

cytology, we reviewed all the fields selected by 

the Imager (Hologic, Malborough,  Mass) and, 

in the case of negative cases, we reviewed all 

the fields of the vertical diameter of the slide. In 

suspicious or positive cases, the whole slide was 

reviewed manually by an expert 

cytotechnologist and reviewed by a 

cytopathologist. 

The criteria applied in this study are described 

in Table 1. They allowed the sub classification 

of cases as AUC, AUCH or Positive. For 

practical purposes, the N/R ratio was deemed to 

denote Positive when the N/C ratio exceeded 

50%. In this case we did not distinguish whether 

the N/C ratio was above or below 70%. All the 

other criteria were evaluated as described in the 

table (Fig. 1). Furthermore, the following were 

evaluated: a) Atypical isolated cells; B) 

cytoplasmic vacuolization; c) central or 

peripheral nuclei; d) nuclear pleomorphism; e) 

presence of nucleolus; and F) thick nuclear 

membrane (6).  

The statistical study was performed using a 

SPSS version 19 using a p < 0.005. 

Table2. Paris System Critera. Statistical Data 

 Sensi (%) Spe (%) Npv (%) Ppv (%) P 

HYPERCHROMASIA 64.7 66.6 83.3 42.3 0.004 

COARSE CHROM 58.2 67.9 73.6 51.9 0.015 

IRREGULAR NUCLEI 69.4 69.3 84.7 48.7 0.000 

>10 ATYPICAL CELLS 48.9 76.4 36.1 84.6 0.025 

SENSI: Sensitivity, SPE: Specificity; NPV: Negative predictive value; PPV:  Positive predictive value. P=: 

P.value. 
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Fig1A. Increased N/C ratio 

 

Fig1B. Severe Hyperchromasia 

 

Fig1C. Coarse chromatin 

 

Fig1D. Nuclear Membrane Irregular 

3. RESULTS 

A total of 123 cases were selected 

corresponding to 80 males and 53 females with 

a mean age of 69 (43-87). 

The follow-up included 63 negative cases 

(51.2%) followed with cytology without a 

biopsy; 8 cases with atypia (6.5%) followed 

with cytology without a biopsy, and 52 cases 

(42.3%) with transitional cell carcinoma, all 

diagnosed by biopsy. Of the latter, 43 had high-

grade urothelial carcinomas (Grade II and III), 

and 9 low-grade (Grade I). 

Regarding the cytological criteria, all the cases 

showed an N/C ratio over 50%; 111/123 cases 

(90.2%) showed moderate or severe 

hyperchromasia; 45/123 cases (36.6%) showed 

coarse chromatin; 35/123 cases (28.5%) showed 

nuclear membrane irregularities, and 89/123 

cases (72.4%) showed more than 10 atypical 

cells. Hyperchromasia (p=0.004), coarse 

chromatin (p=0.015), nuclear membrane 

irregularities (p=0.000), and more than 10 

atypical cells (p=0.025) showed statistical 

significance related to cancer in the follow-up 

Table 3 shows the number of cases with distinct 

cytological changes and the relationship with 

follow-up. 

Table3. Paris System Critera and the Follow-Up 

Criteria Carc Atypia No Carc Total 

NCR 0 0 12 12 

NCR +MSH 4 1 4 9 

NCR + MSH +>10C 11 3 27 41 

NCR + MSH +CC 1 1 6 8 

NCR + MSH +NMI 1 0 1 2 

NCR + MSH +CCNMI 2 0 1 3 

NCR + MSH +CC+>10C 11 0 7 18 

NCR + MSH +NMI+>10C 9 2 3 14 

NCR + MSH +CC+NMI+>10C 13 1 2 16 

TOTAL 52 8 63 123 

CARC: Carcinoma; NCR nuclei/cytoplasm ratio over 50%; MSH: Moderate-severe hyperchromasia; >10C: 

more than 10 atypical cells; CC: coarse chromatin; and NMI:  nuclear membrane irregularities.  
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We looked for the correlation with follow-up in two ways.  

Considering the amount of cytological 

changes, including the number of atypical 

cells, we compared those cases with only 2 

changes with those with 3 or four. The cases 

showing only one cytological change (12) and 

those 5 (15) were excluded. Cases with atypia 

in the follow-up (8) were also excluded from 

the analysis. None of the cases with 1 

cytological criteria had cancer detected in the 

follow-up. 81.3% (13/16) cases with five 

criteria developed cancer in the follow-up. A 

total of 88 cases were studied. Of these, 8 had 

2 cytological changes and 80 showed 3 or 4. 

The statistical values of 3-4 criteria for cancer 

in the follow up were: sensitivity 89.7% 

Specificity 8.2; Negative predictive value: 

50%; Positive predictive value: 43.8% (Table 

4). 

TPS criteria application: cases with 3-4 

criteria, excluding those showing more than 10 

atypical cells were considered. A total of 18 

cases were evaluated, 10 fulfilling 3-4 criteria 

and 8 fulfilling two criteria. Seven cases 

developed cancer and 11 were negative for 

cancer in the follow-up The sensitivity for 

cancer was 42.9%, the specificity 36.4%, the 

negative predictive value 50%, and the 

positive predictive value 30% 

Table4. Statistical Values for Each Evaluation Manner 

EVALUATION SENSI (%) SPE (%) NPV (%) PPV (%) 

3-4 C 89.7 8.2 50 43.8 

 PSR 42.9 36.4 50 30 

TPS: The Paris System cytological changes (hierarchical evaluation), 3-4C: Using 3 or more Cytological 

changes (no hierarchical evaluation) 

The following criteria—not considered in 

TPS—were evaluated in this study: a) single 

atypical isolated. b) cytoplasmic vacuolization; 

c) central or peripheral nuclei; d) nuclear 

pleomorphism; e) nucleoli; and F) thickness of 

nuclear membrane (6). Of these, isolated cells 

(p=0.011) and nuclear membrane thickness 

(p=0.001) were statistically significant for 

cancer (Table 5). 

Table5. Statistical Data for Criteria Other than those of Tps 

 SENSI(%) SPE(%) NPV(%) PPV(%) P 

GROUPS 82.7 11.1 43.7 43.4 0.647 

ISOLATED CELLS 69.2 58.7 69.8 58.1 0.011  

VACUOLES 30.8 65.1 53.2 42.1 0.533 

PERIPHERAL NUCLEI 92.3 7.9 55.5 45.3 1.000 

PLEOMORPHISM 84.6 9.5 42.8 43.6 0.072 

NUCLEOLI 48.1 73.0 64.8 61.4 0.115 

TNM 63.8 71.4 76.4 57.7 0.001 

SENSI: Sensitivity; SPE: Specificity; NPV: Negative predictive value; PPV: Positive predictive value; and 

TNM: Thickness of nuclear membrane 

Table 6 shows the correlation between the 

number of criteria fulfilled and the tumor grade 

in biopsy. Most cancer cases fulfilled 3 or more 

criteria in the cytology, reaching 80.8% of 

Grade III carcinomas. Most cases with Grade I 

and II carcinoma did not fulfill 4 criteria and 

only 57.7% of Grade III carcinomas fulfilled 

four. 

Table6. Number of Criteria and Grades of Urothelial Carcinomas 

 2 CRI 3 CRI 4 CRI 5 CRI TOTAL 

G1 2 2 3 2 9 

G2 1 5 8 3 17 

G3 2 4 12 8 26 

TOTAL 5 11 23 13 52 

G1, G2 and G3: Grades of urothelial carcinoma (Biopsy), CRI: Number of cytological criteria 

4. DISCUSSION 

Here we evaluated TPS criteria, sub-classifying 

the cases on the basis of number of criteria 

fulfilled independently of the quality of criteria, 

or following TPS classification. We excluded 

those cases fulfilling only 1 criterion since 

according to the recommendations of TPS, these 

cases must not be reported as atypia. All these 

cases were negative in the follow up. We also 

excluded those cases fulfilling all 5 criteria as 

they should be considered positive. In fact, only 
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13 of the 16 cases were confirmed positive in 

the follow up. 

The sensitivity for cancer, based on the number 

of cytological changes, was higher (89.7%) than 

that achieved using TPS criteria (42.9%), but the 

specificity was lower. 

We propose that TPS criteria should be used in a 

numerical manner, that is to say when a given 

case fulfills 3 or 4 criteria an AUCH should be 

diagnosed while in case only 2 criteria are 

observed the diagnosis would be AUC. In 

support of this proposal, none of TPS criteria 

showed sensitivity for cancer over 70% (Table 

II). Our results contrast with those reported in 

the literature (9,12,13).  

Some aspects that can explain these differences 

are discussed. The first is the remarkable 

number of cases with 10 or more atypical cells. 

This observation could be attributed to 

processing with the Thin Prep Platform. No 

differences have been reported with cytosine use 

(14). On the other hand, there is no established 

criterion regarding the minimum of number of 

urothelial cells for considering a sample 

sufficient for diagnosis. The criteria for 

considering a sample valuable focus on the 

amount of urine and on preservation of 

urothelial cells, but not the number of cells (7). 

Also of note was the number of cases with 

moderate/severe hyperchromasia. This may be 

due to the use of automated reading (Imager). 

The use of the imager calls for the control of 

stain (in time and in volume of staining liquid 

related to the number of slides stained) in order 

to maintain the sensitivity of the apparatus. 

Thus, it is probably that this hematoxylin stains 

darker the smears than conventional. The use of 

an automated Imager system facilitates the 

workflow of the cytotechnicians and focuses the 

attention of the observer on specific cells and 

fields, excluding those fields without potential 

pathological cells. 

Regarding the cytological diagnosis of Grade, I 

urothelial carcinoma, the problem remains 

unsolved. TPS is focused on the diagnosis of 

high-grade tumors and is not useful for 

diagnosis of low-grade ones. Furthermore, the 

criteria not included in TPS, such as isolated 

cells and nuclear membrane thickness, were 

observed in a half of the cytology of Grade I 

carcinomas. 

We conclude that in our retrospective series TPS 

criteria were useful if a numerical approach is 

considered for diagnosing high-grade urothelial 

carcinoma but not for the diagnosis of low-grade 

carcinoma. 
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