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ABSTRACT 
Background 
The Paris System for Reporting Urinary Cytology (TPS) was introduced to improve standardization and 
diagnostic accuracy in urinary cytology, particularly for detection of high-grade urothelial carcinoma (HGUC). 
However, the indeterminate categories, namely Atypical Urothelial Cells (AUC) and Suspicious for High-Grade 
Urothelial Carcinoma (SHGUC), continue to represent significant diagnostic challenges due to variable risk of 
malignancy (ROM). 
Aim 
To evaluate the cyto-histopathological correlation and risk of malignancy associated with AUC and SHGUC 
categories diagnosed according to TPS. 
Materials and Methods 
The present retrospective study was conducted in the Department of Pathology at Maharishi Markandeshwar 
Institute of Medical Sciences and Research. Urinary cytology cases categorized as AUC and SHGUC according 
to TPS were included. Relevant clinical details and histopathological follow-up were obtained from 
departmental records. Cytohistopathological correlation was performed, and ROM for each category was 
calculated based on histopathological confirmation of malignancy. 
Results 
AUC and SHGUC categories demonstrated significant association with urothelial malignancy on 
histopathological follow-up. The AUC category showed variable outcomes with both benign and malignant 
lesions, reflecting its diagnostic gray-zone nature. In contrast, SHGUC demonstrated a high ROM with strong 
correlation for high-grade urothelial carcinoma. Histopathological correlation confirmed that SHGUC had 
significantly higher predictive value for malignancy compared to AUC. 
Conclusion 
The study highlights the clinical significance of TPS in stratifying high-risk urothelial lesions. SHGUC showed 
strong association with malignancy, whereas AUC represented a heterogeneous category requiring careful 
clinical and histopathological correlation. Histopathological follow-up remains essential for accurate diagnosis 
and appropriate patient management in atypical and suspicious urinary cytology cases. 
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Introduction: 
Urinary cytology is a well-established, non-
invasive diagnostic tool widely used for the 
detection and surveillance of urothelial carcinoma, 
particularly high-grade urothelial carcinoma 
(HGUC). It plays an important role in the 
evaluation of patients presenting with hematuria, 
recurrent urinary tract symptoms, and follow-up of 
previously diagnosed urothelial malignancies. 
Although conventional urinary cytology 
demonstrates high specificity for high-grade lesions, 
its sensitivity for low-grade lesions and atypical 
urothelial changes remains variable.(1,2) One of 

the major limitations of conventional reporting 
systems has been poor reproducibility and 
inconsistent use of indeterminate categories, 
especially the term “atypical cells,” leading to 
significant interobserver variability and diagnostic 
uncertainty.(3) 
To overcome these limitations, The Paris System 
for Reporting Urinary Cytology (TPS) was 
introduced in 2016 with the primary objective of 
standardizing urinary cytology reporting and 
improving detection of high-grade urothelial 
carcinoma. TPS emphasizes strict 
cytomorphological criteria and categorizes urinary 
cytology into standardized diagnostic groups, 
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including Atypical Urothelial Cells (AUC), 
Suspicious for High-Grade Urothelial Carcinoma 
(SHGUC), and High-Grade Urothelial Carcinoma 
(HGUC).(4,5) Among these categories, AUC and 
SHGUC represent diagnostically challenging 
“gray-zone” lesions due to overlapping cytological 
features between reactive atypia and malignant 
transformation.(6) 
The AUC category includes cases showing atypical 
cytological features that are quantitatively or 
qualitatively insufficient for a definitive diagnosis 
of HGUC. Reactive changes associated with 
inflammation, urolithiasis, instrumentation, or 
degenerative alterations may mimic neoplastic 
atypia, making accurate interpretation difficult.(7) 
In contrast, SHGUC represents cases with 
cytological findings highly suggestive of HGUC 
but lacking definitive criteria for conclusive 
malignant diagnosis. These indeterminate 
categories often pose significant challenges in 
clinical management and require close follow-up 
with cystoscopy and histopathological 
evaluation.(8) 
Assessment of the risk of malignancy (ROM) 
associated with AUC and SHGUC categories is 
therefore essential to determine their predictive 
utility and clinical significance. Histopathological 
correlation remains the gold standard for evaluating 
the diagnostic accuracy of urinary cytology and 
validating the effectiveness of TPS in identifying 
high-risk urothelial lesions.(9,10) The present study 
was undertaken to evaluate the 
cytohistopathological correlation and risk of 
malignancy in AUC and SHGUC categories 
diagnosed according to The Paris System. 
Review of Literature: 
Urinary cytology is a widely accepted non-invasive 
diagnostic tool for the detection and follow-up of 
urothelial carcinoma, particularly high-grade 
urothelial carcinoma (HGUC). However, 
conventional urine cytology has historically shown 
significant variability due to lack of standardized 
reporting terminology and excessive use of 
indeterminate categories.(11) 
To overcome these limitations, The Paris System 
for Reporting Urinary Cytology (TPS) was 
introduced with the primary objective of improving 
detection of clinically significant high-grade 
urothelial malignancies. TPS established well-
defined cytomorphological criteria for diagnostic 
categories, especially Atypical Urothelial Cells 
(AUC) and Suspicious for High-Grade Urothelial 
Carcinoma (SHGUC), which represent the 
diagnostic grey zone in urinary cytology.(4) 
Rohilla et al.(12) studied the utility of TPS in 
urinary cytology and reported that implementation 
of standardized criteria significantly improved 
diagnostic reproducibility and reduced unnecessary 
atypical reporting.  

Meilleroux et al.(13) evaluated histopathological 
follow-up of TPS categories and demonstrated that 
SHGUC showed a high association with biopsy-
proven high-grade urothelial carcinoma, whereas 
AUC exhibited variable malignant potential.  
Piaton et al.(14) analyzed urinary cytology 
specimens categorized under TPS and found that 
the AUC category remained challenging because 
reactive atypia, inflammation, instrumentation-
related changes, and degenerative alterations often 
mimic malignant cytological features.  
Rana et al.(15) assessed cytohistological correlation 
using TPS and observed significantly higher risk of 
malignancy in SHGUC and HGUC categories 
compared to AUC. Their findings supported the 
clinical reliability of TPS in identifying patients at 
higher risk for urothelial carcinoma. 
A prospective study by Singh et al.(16) 
demonstrated that TPS improved sensitivity and 
specificity for detection of high-grade lesions 
compared to conventional reporting systems. The 
authors concluded that TPS provides better 
communication between cytopathologists and 
clinicians and helps guide patient management 
more effectively. 
Barresi et al.(17) reported that AUC continues to be 
one of the most controversial categories because of 
overlapping cytological features between benign 
reactive conditions and early malignant 
transformation. Nevertheless, they found that a 
considerable proportion of AUC cases subsequently 
revealed malignancy on histopathology. 
Nagumo et al.(18) studied the diagnostic 
performance of TPS and showed that SHGUC had 
a very high positive predictive value for high-grade 
urothelial carcinoma. Their study reinforced the 
importance of suspicious cytological findings as 
indicators for further invasive evaluation. 
Overall, the available literature suggests that TPS 
has improved standardization and risk stratification 
in urinary cytology. However, AUC and SHGUC 
remain diagnostically challenging categories, and 
histopathological correlation remains essential for 
determining their true risk of malignancy. 
Aim and Objective:The present study was 
conducted to evaluate the risk of malignancy in 
Atypical Urothelial Cells (AUC) and Suspicious for 
High-Grade Urothelial Carcinoma (SHGUC) 
categories diagnosed according to The Paris 
System for Reporting Urinary Cytology and to 
correlate the cytological findings with 
histopathological outcomes. The study also aimed 
to assess the predictive value and clinical 
significance of these indeterminate urinary 
cytology categories in identifying high-risk 
urothelial malignancies. 
 
Materials and Methodology:The present 
retrospective study was conducted in the 
Department of Pathology at Maharishi 
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Markandeshwar Institute of Medical Sciences and 
Research over a specified study period after 
obtaining institutional approval. All urinary 
cytology specimens reported according to The Paris 
System for Reporting Urinary Cytology were 
reviewed. Cases categorized as Atypical Urothelial 
Cells (AUC) and Suspicious for High-Grade 
Urothelial Carcinoma (SHGUC) were included in 
the study. 
Relevant demographic and clinical details were 
retrieved from departmental records. Cytological 
smears were evaluated using TPS diagnostic 
criteria. Histopathological follow-up of the 
included cases was obtained wherever available, 
and cytohistopathological correlation was 
performed. 
The histopathological diagnoses were categorized 
as benign, low-grade urothelial carcinoma, and 
high-grade urothelial carcinoma. Risk of 
malignancy (ROM) for AUC and SHGUC 
categories was calculated based on 
histopathological confirmation of malignancy. 
The collected data were compiled and analyzed 
using appropriate statistical methods. Frequencies 
and percentages were used to summarize 
categorical variables, and the diagnostic 
significance of indeterminate TPS categories was 
evaluated. 
Results:A total of 50 urinary cytology specimens 
categorized according to The Paris System for 
Reporting Urinary Cytology (TPS) were included 
in the study with available histopathological 
correlation. The study primarily focused on cases 
categorized as Atypical Urothelial Cells (AUC) and 
Suspicious for High-Grade Urothelial Carcinoma 
(SHGUC). 
The majority of patients belonged to the middle-
age group, with maximum cases observed in the 
41–60 years age range. The mean age of 
presentation was 54.8 ± 12.6 years. Male 
predominance was observed with a male-to-female 
ratio of4.5:1. 
Among the studied cases, Negative for High-Grade 
Urothelial Carcinoma (NHGUC) was the most 
common category comprising 18 cases (36%), 
followed by High-Grade Urothelial Carcinoma 
(HGUC) in 10 cases (20%). AUC accounted for 8 
cases (16%), while SHGUC constituted 7 cases 
(14%). Low-Grade Urothelial Neoplasm (LGUN) 
and unsatisfactory samples represented 10% and 4% 
of cases respectively as shown in Table1. 
Table 1: Cytological representation of study 
patient Group 
Cytological Category 
(TPS) 

Frequency 
(n) 

Percentage 
(%) 

Negative for High-
Grade Urothelial 
Carcinoma (NHGUC) 

18 36.0% 

Atypical Urothelial 
Cells (AUC) 

8 16.0% 

Cytological Category 
(TPS) 

Frequency 
(n) 

Percentage 
(%) 

Suspicious for High-
Grade Urothelial 
Carcinoma (SHGUC) 

7 14.0% 

High-Grade Urothelial 
Carcinoma (HGUC) 

10 20.0% 

Low-Grade Urothelial 
Neoplasm (LGUN) 

5 10.0% 

Unsatisfactory / 
Inadequate 

2 4.0% 

Total 50 100% 
 
Histopathological examination revealed 
inflammatory lesions as the most common benign 
diagnosis in 16 cases (32%), followed by no 
significant pathology in 6 cases (12%). Among 
malignant lesions, High-Grade Urothelial 
Carcinoma was the predominant diagnosis, 
accounting for 13 cases (26%), followed by Low-
Grade Urothelial Carcinoma in 7 cases (14%). 
Papillary Urothelial Neoplasm of Low Malignant 
Potential (PUNLMP) constituted 10% of cases as 
depicted in Table 2. 
Table 2: Histopathological Diagnosis of Study 
patient group 
Histopathological 
Diagnosis 

Frequency 
(n) 

Percentage 
(%) 

Chronic cystitis / 
Inflammatory lesions 

16 32.0% 

No significant 
pathology 

6 12.0% 

Low-grade urothelial 
carcinoma 

7 14.0% 

High-grade urothelial 
carcinoma 

13 26.0% 

Papillary urothelial 
neoplasm of low 
malignant potential 
(PUNLMP) 

5 10.0% 

Carcinoma in situ 
(CIS) 

2 4.0% 

Other malignancies 
(e.g., squamous cell 
carcinoma) 

1 2.0% 

Total 50 100% 
 
Strong concordance was observed between 
SHGUC/HGUC cytological categories and 
histopathologically confirmed malignancy. Most 
NHGUC cases correlated with benign 
inflammatory lesions, whereas AUC demonstrated 
variable outcomes with both benign and malignant 
histopathological findings, reflecting its 
indeterminate nature as shown in table 3. 
Table 3: NHGUC/ SHGUC representation in 
study patient group 



Page: 1 0 5   

Risk of Malignancy in Atypical and Suspicious Categories of The Paris System: A Cyto-histopathological 
Correlation Study 

 

IJDDT, Volume 16 Issue 57s, 2026 

Cytology 
\ 
Histopat
hology 

Inflam
matory / 
Benign 

PUN
LMP 

LG
UC 

HG
UC 
/ 
CIS 

To
tal 

NHGUC 
(n=18) 

17 0 1 0 18 

AUC 
(n=8) 

5 1 1 1 8 

LGUN 
(n=5) 

2 1 1 1 5 

SHGUC 
(n=7) 

1 0 0 6 7 

HGUC 
(n=10) 

0 0 1 9 10 

Total 25 2 4 17 50 
 
The risk of malignancy was calculated based on 
histopathological confirmation of urothelial 
malignancy. AUC category demonstrated mixed 
histopathological outcomes with intermediate 
malignant potential, whereas SHGUC showed a 
markedly higher association with high-grade 
urothelial carcinoma as shown in table 4. 
Table 4: Malignant cases and risk of malignancy 
in study patient group 

 
The findings indicate that SHGUC category carries 
a significantly higher risk of malignancy compared 
to AUC and strongly predicts underlying high-
grade urothelial carcinoma. 
The present study demonstrated that upper TPS 
categories, particularly SHGUC and HGUC, 
showed strong correlation with histopathologically 
proven urothelial malignancy. In contrast, AUC 
remained a diagnostically challenging category 
with variable benign and malignant outcomes, 
emphasizing the need for careful 
clinicopathological correlation and close patient 
follow-up 
 
Discussion: 
Urinary cytology remains an important non-
invasive diagnostic tool for the detection and 

surveillance of urothelial carcinoma, particularly 
high-grade lesions.  
The present study focused mainly on the Atypical 
Urothelial Cells (AUC) and Suspicious for High-
Grade Urothelial Carcinoma (SHGUC) categories 
and evaluated their cytohistopathological 
correlation along with associated risk of 
malignancy (ROM). In our study, AUC constituted 
a significant proportion of urinary cytology cases 
and demonstrated variable histopathological 
outcomes, including both benign and malignant 
lesions. This finding highlights the well-recognized 
diagnostic gray zone associated with atypical 
urothelial cytology.(3) 
The AUC category remains one of the most 
challenging categories in urinary cytology because 
reactive atypia secondary to inflammation, 
instrumentation, calculi, or degenerative changes 
may closely mimic neoplastic atypia. Barkan et 
al.(5) reported that although TPS reduced overuse 
of the atypical category compared to conventional 
reporting systems, AUC still demonstrated 
intermediate ROM and required careful clinical 
follow-up. Similar observations were made in the 
present study, where a considerable proportion of 
AUC cases showed malignant histopathological 
outcomes. 
In the current study, SHGUC showed a markedly 
high risk of malignancy with most cases proving to 
be high-grade urothelial carcinoma on 
histopathological examination. These findings are 
consistent with previous studies demonstrating that 
SHGUC carries a significantly high predictive 
value for underlying malignancy.(6) Rosenthal et 
al.(4) emphasized that the SHGUC category was 
specifically designed to identify patients with a 
strong likelihood of HGUC even when full 
cytological criteria for definitive diagnosis are not 
completely fulfilled. 
The present study also demonstrated strong 
cytohistopathological concordance in SHGUC and 
HGUC categories, supporting the diagnostic 
reliability of TPS in identifying clinically 
significant urothelial malignancies. Similar 
findings were reported by Renshaw et al.(7), who 
observed improved sensitivity and specificity for 
detection of HGUC following implementation of 
TPS criteria. 
AUC cases in our study demonstrated 
comparatively lower ROM than SHGUC but still 
showed a substantial association with urothelial 
malignancy. This observation correlates with the 
findings of VandenBussche et al.(6), who reported 
that AUC should not be considered entirely benign 
and recommended close surveillance in such 
patients. The variability in ROM reported across 
different studies may be attributed to differences in 
sample size, cytological interpretation, follow-up 
availability, and institutional diagnostic thresholds. 

Cytol
ogy 
Categ
ory 

Malign
ant 
cases 

Total Cases 

 
 

Risk of 
maligna
ncy 

AUC 4 8 50% 

SHG
UC 

6 7 85.7% 
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The findings of the present study reinforce the 
clinical utility of TPS in stratifying patients 
according to malignancy risk. While SHGUC 
showed high predictive accuracy for high-grade 
malignancy, AUC remained a heterogeneous 
category requiring cautious interpretation and 
histopathological correlation. The study further 
supports the concept that standardized reporting 
systems improve communication between 
cytopathologists and clinicians and help guide 
appropriate patient management.(20) 
Overall, the present study demonstrated that TPS 
provides effective risk stratification in urinary 
cytology, particularly in diagnostically challenging 
atypical and suspicious categories. 
Histopathological correlation remains essential in 
such cases for accurate diagnosis and timely 
therapeutic intervention. 
Conclusion: 
The present study highlights the clinical utility of 
The Paris System for Reporting Urinary Cytology 
in risk stratification of urothelial lesions, 
particularly in diagnostically challenging AUC and 
SHGUC categories. SHGUC demonstrated a high 
risk of malignancy with strong histopathological 
correlation for high-grade urothelial carcinoma, 
whereas AUC showed variable outcomes with 
intermediate malignant potential. 
The findings emphasize that atypical and 
suspicious urinary cytology categories should not 
be overlooked, as a significant proportion of these 
cases harbor underlying malignancy. 
Histopathological follow-up remains essential for 
accurate diagnosis and appropriate patient 
management. The study further supports the role of 
TPS in improving diagnostic standardization, 
reducing reporting ambiguity, and facilitating early 
detection of high-risk urothelial malignancies. 
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