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   Foreword   

    From Bethesda to Paris—At Last We Have Standardized 
Terminology for Urinary Cytology! 

 In our capacity as pathologists, we serve as consultants to our clinical colleagues 
and patients. Particularly in anatomic pathology, our reports are the documentation 
of this communication and constitute a major component of the patient’s electronic 
medical record. To enable clinicians to choose the optimal management option(s) 
for their patient, it is imperative that these reports accurately, clearly, and predict-
ably communicate our pathology fi ndings. In anatomic pathology, especially in 
cytopathology, we variably use terms such as “suspicious,” “indeterminate,” or 
“atypical” to describe the same fi ndings. The use of these equivocal terms varies 
among different pathologists and institutions leading to confusion among clinicians 
as well as patients, who in the present days, often have access to their reports. Both 
clinicians and pathologists have recognized the need for a more standardized termi-
nology for reporting cytopathology results and for the education of the clinicians on 
that terminology. This issue is certainly not unique to cytopathology reports: in 
surgical pathology in spite of attempts to pay attention to completeness of reports 
(tumor staging summaries, etc.), up to 30 % of reports may be misunderstood by 
clinicians, in large part due to the variability of the wording by pathologists. 

 The Bethesda System (TBS) cervical cytology terminology effort, initiated in 
1988, led the way for standardized reporting in cytopathology. TBS addressed spec-
imen adequacy, correlated morphology with the biology of disease processes, 
“lumped” biologically equivalent entities, and recognized the necessity to improve 
interobserver reproducibility of the equivocal category of “atypia” based upon his-
topathology and clinical outcomes. After initial reluctance by the international com-
munity, TBS has achieved widespread international acceptance, leading to 
standardized terminology, corresponding management guidelines, and to funding of 
research. The Bethesda System has been the model for subsequent development of 
standardized cytopathology reporting consensus efforts in thyroid and pancreatic 
cytopathology, and for histopathology reporting of HPV-related lower genital tract 
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terminology. In keeping with its goals and in recognition of its practical relevance, 
the cervical cytology Bethesda System has been updated over the years; the most 
recent update was fi nalized in 2014. In the area of non-gynecologic cytology report-
ing, the College of American Pathologists described major elements of quality non- 
gynecologic cytology reporting and encouraged the use of standardization of 
non-gynecologic terminology. 

 Urine cytology comprises a variable but signifi cant percentage of daily non- 
gynecologic case volume in many cytopathology practices. Despite two well- 
established pathways and risk-based prognostic categories for urothelial carcinoma, 
the cytologic terminology for urinary cytology remains disparate and complex. 
Similar terminology problems existed for Pap tests prior to Bethesda 1988 and for 
thyroid FNA prior to Bethesda 2007. In 2004, the Papanicolaou Society of 
Cytopathology took the initiative to propose recommendations for urinary cytopa-
thology reporting, but these did not receive widespread implementation in practice. 

 The idea of developing The Paris System for Reporting Urinary Cytopathology 
was conceived during the International Academy of Cytology Congress held in 
Paris in May 2013. Drs. Rosenthal and Wojcik have led the Paris System Working 
Group in this major paradigm shift over the past 2 years, successfully building con-
sensus with input from the international cytopathology and urology communities. 
Learning from the experience of previous Bethesda systems, The Paris System 
Working Group appreciated the importance of including international members so 
that global acceptance of the terminology would be immediately implemented. 

 Consensus was built by frequent e-mails and conference calls for each of the ten 
subgroups. The entire Working Group consisted of 49 members, 28 from 12 US 
states, and 21 from 9 countries including Canada, France, Italy, Japan, Korea, 
Luxembourg, Slovenia, Switzerland, and the United Kingdom. To involve an inter-
national cytology community, the website position statements, posted online by 
both the International Academy of Cytology and the American Society of 
Cytopathology, have been translated into Chinese, Korean, and Japanese. Numerous 
clinical research papers have been presented at national and international meetings 
to start fi lling the voids in our global knowledge of the performance of urinary 
cytology. This explosion of interest in urinary cytology is a direct result of the inau-
guration of The Paris System. The effort has culminated in the publication of this 
“Bethesda” type atlas detailing The Paris System’s defi nitions, criteria, and explan-
atory notes along with corresponding images. 

 On behalf of the American Society of Cytopathology and the International 
Academy of Cytology, we are proud to have sponsored this much needed consensus 
effort and are confi dent that the adoption and implementation of The Paris System 
will lead to more uniformity in reporting urinary cytopathology and to improve 
consistency in patient management.   

    Chicago ,  IL ,  USA      Ritu     Nayar, M.D.   
 Northwestern University’s Feinberg School of Medicine   

   Villejuif ,  France      Philippe     Vielh, M.D., Ph.D., F.I.A.C.    
 Gustave Roussy Comprehensive Cancer Center     

Foreword
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  Prol ogue   

 This book is the result of a long-term, determined effort by a group of cytopatholo-
gists, cytotechnologists, surgical pathologists, and urologic surgeons dedicated to 
the defi nition, description, and codifi cation of urinary specimens. Its importance 
can be clarifi ed by a brief discussion of issues that have confounded the discipline 
over the years. 

 The examination of urine for the diagnosis of human disease is ancient. Its use 
for the detection of neoplasms of the urinary tract came long before histology. And 
yet, despite being an integral part of the clinical evaluation of patients with urinary 
symptomatology, urinary cytology has remained underappreciated. Its perceived 
weakness, a lack of sensitivity, especially for low-grade tumors in voided urines, 
has prompted a continual search for ancillary methods. 

 The perception of a diminished relevance of urinary cytology for the detection of 
most bladder neoplasms results primarily from two factors: the traditional defi nition 
of malignancy, and the insistence of clinicians on labeling all urothelial neoplasms 
as “bladder cancer.” Historically, the concept of malignancy used by most of medi-
cine is derived from gross morphologic concepts predating the twentieth century, 
where malignancy was diagnosed when tumors showed the life-threatening propen-
sity of local invasion and distant spread. In a slight but important variation, urothe-
lial neoplasms have been considered malignant if they invaded the submucosal 
tissue or if they recurred. Urothelial malignancy (in contrast to grading) has not 
been defi ned on the basis of the degree of anaplasia of the component cells, which, 
in other systems, is considered a hallmark of malignancy. 

 Even though it is a conceptual disconnect, it came to pass that lesions composed 
of cells lacking anaplasia, i.e., cytologic features of malignancy, were classifi ed as 
carcinomas. Subsequently, clinicians became accustomed to labeling all urothelial 
neoplasms as “bladder cancer.” Urinary cytology, a method that cannot reliably 
detect tumors when their cells lack anaplasia, was considered defi cient. Therefore, 
attempts to establish exact correlations in nomenclature between histologic and 
cytologic assessments, although laudable, have foundered largely because the low-
est grade urothelial neoplasms are not clinically and morphologically malignant. As 
stated before, they do not invade and do not show anaplasia. On cytologic 
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 examination, these low-grade entities lack features that would make them recogniz-
able as “bladder cancer” in urinary samples. These conceptual problems have tended 
to marginalize the value of urinary cytopathology in patient care and very likely 
have contributed to the relative paucity of literature and lack of attempts at standard-
ization of the discipline. The inability of urinary cytopathology to detect non- 
aggressive lesions that patients are informed are “cancer” has fostered continuous 
efforts to develop more sensitive techniques, an endeavor that tends to overlook the 
fact that urinary cytology is currently the only method that can distinguish aggres-
sive, life- threatening carcinomas from noninvasive, indolent lesions. 

 Many ancillary tests have been developed to detect “bladder cancer,” but only a 
few have been accepted in clinical practice. If applied to specimens composed of 
morphologically normal cells, all of these ancillary tests achieve the desired increase 
in sensitivity at the expense of positive predictive value, i.e., diagnostic accuracy, 
and none can distinguish low-grade, non-aggressive tumors from high-grade, life- 
threatening carcinomas. None is recommended for routine use by either the 
American Urological Association or the European Association of Urology. 

 The perceived weakness of urinary cytology is actually a strength, since low- 
grade urothelial neoplasms are readily detected by experienced endoscopists, and 
are not aggressive. In contrast, experienced cytopathologists can detect high-grade 
carcinomas in adequate samples with a positive predictive value greater than 85 %. 
Recognition of these lesions is especially benefi cial to patients whose bladders may 
appear endoscopically normal or diffusely nodular after intravesical therapy. 

 Urinary cytology still remains highly relevant to patient care. It is important for 
monitoring patients after therapy and is the only noninvasive method that can distin-
guish low-grade lesions from high-grade urothelial carcinoma. Previous books have 
tended to be monographs refl ecting the research and perspectives of single individu-
als. This book includes the contributions of international experts representing all 
facets of the discipline. It is the result of many months of consultation, discussion, 
and analysis of new and old studies. The Paris System for Reporting Urinary 
Cytology is an important contribution to patient care; it should be a valuable refer-
ence and scientifi c spring board for the cytopathology community.  

    Gainesville ,  FL ,  USA      William     M.     Murphy, M.D.    
 Department of Pathology, Immunology, 

and Laboratory Medicine 
 University of Florida     

Prologue
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   Abbreviations  

  AdCa    Adenocarcinoma   
  AMACR    Alpha-methylacyl-coA racemase   
  ASC American Society of Cytopathology
AUC    Atypical urothelial cells   
  AUTF    Atypical urothelial tissue fragments   
  BCG    Bacillus Calmette-Guerin   
  BUTF    Benign urothelial tissue fragments   
  CAP    College of American Pathologists   
  CEP    Chromosome enumeration probes   
  CIS    Carcinoma in situ   
  CS    CytoSpin™   
  DAPI    4,6-diamidino, 2-phenylindole dihydrochloride   
  DS    Direct smear   
  ERG    ETS-related gene   
  FDA    U.S. Food and Drug Administration   
  Fig.    Figure   
  FISH    Fluorescence in situ hybridization   
  H&E    Hematoxylin and eosin stain   
  HGUC    High grade urothelial carcinoma   
  HPV    Human papillomavirus   
  IAC International Academy of Cytology
ISUP    International Society of Urological Pathology   
  LBP    Liquid-based preparations   
  LCNEC    Large cell neuroendocrine carcinoma   
  LGPUC    Low grade papillary urothelial carcinoma   
  LGPUN    Low grade papillary urothelial neoplasm   
  LGUC    Low grade urothelial carcinoma   
  LGUN    Low grade urothelial neoplasia   

 Stains: All fi gures are stained by the Papanicolaou method unless otherwise stated. 
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  LSI    Locus specifi c identifi er   
  mag.    Magnifi cation   
  N/C    Nuclear to cytoplasmic ratio   
  NE    Neuroendocrine   
  NEC    Neuroendocrine carcinoma   
  NHGUC    Negative for high grade urothelial carcinoma   
  non-UC    Non-urothelial carcinoma   
  NOS    Not otherwise specifi ed   
  PSC    Papanicolaou Society of Cytopathology   
  PUNLMP    Papillary urothelial neoplasm of low malignant potential   
  RCC    Renal cell carcinoma   
  SHGUC    Suspicious for high grade urothelial carcinoma   
  SMA    Smooth muscle actin   
  SmCC    Small cell carcinoma   
  SP    SurePath™ LBP   
  SqCC    Squamous cell carcinoma   
  The Paris System    The Paris System for Reporting Urinary Cytology   
  TP    ThinPrep™   
  TTF-1    Thyroid transcription factor-1   
  U-FISH    UroVysion™ fl uorescence in situ hybridization   
  UC    Urothelial carcinoma   
  UTF    Urothelial tissue fragments   
  UUT    Upper urinary tract   
  WHO    World Health Organization    

Abbreviations
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