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Introduction

The practice of pathology changes continuously parallel with the development of medicine.

Increasing knowledge and new technologies affect our approach to handling, processing, assessment and reporting of specimens. Studies on how uropathology is practiced among general pathologists in North America and among uropathology experts globally have been published, [START_REF] Egevad | Handling and reporting of radical prostatectomy specimens in Europe: a web-based survey by the European Network of Uropathology (ENUP)[END_REF][START_REF] Egevad | Current practice of Gleason grading among genitourinary pathologists[END_REF][START_REF] Egevad | Current practice of diagnosis and reporting of prostatic intraepithelial neoplasia and glandular atypia among genitourinary pathologists[END_REF][START_REF] Egevad | Current practice of diagnosis and reporting of prostate cancer on needle biopsy among genitourinary pathologists[END_REF] but no large-scale European studies have been done. [START_REF] Egevad | Handling and reporting of radical prostatectomy specimens in Europe: a web-based survey by the European Network of Uropathology (ENUP)[END_REF] The uropathology group of the European Society of Pathology recently initiated a European Network of Uropathology (ENUP). [START_REF] Egevad | Handling and reporting of radical prostatectomy specimens in Europe: a web-based survey by the European Network of Uropathology (ENUP)[END_REF][START_REF] Egevad | European Network of Uropathology.The European Network of Uropathology: a novel mechanism for communication between pathologists[END_REF] The purposes were to get a route for dissemination of relevant information about uropathology such as guidelines, consensus documents and society information about meetings, courses and grants and to serve as a hub for research collaborations. [START_REF] Egevad | European Network of Uropathology.The European Network of Uropathology: a novel mechanism for communication between pathologists[END_REF] The aim was also to conduct web-based surveys on how uropathology is practiced in Europe (e.g. handling and reporting of various specimens). [START_REF] Egevad | Handling and reporting of radical prostatectomy specimens in Europe: a web-based survey by the European Network of Uropathology (ENUP)[END_REF][START_REF] Egevad | European Network of Uropathology.The European Network of Uropathology: a novel mechanism for communication between pathologists[END_REF] We here present the results of the first survey study on handling and reporting of transurethral resection specimens of the bladder (TURB) in Europe.

Materials and Methods

ENUP was founded by recruiting uropathologists from pathology departments in Western Europe . [START_REF] Egevad | Handling and reporting of radical prostatectomy specimens in Europe: a web-based survey by the European Network of Uropathology (ENUP)[END_REF][START_REF] Egevad | European Network of Uropathology.The European Network of Uropathology: a novel mechanism for communication between pathologists[END_REF] In January 2008, ENUP had members from 335 laboratories in 15 countries (Table 1).

A web-based anonymous questionnaire was launched with 40 questions about routines for handling and reporting of TURB specimens. All questions were of multiple-choice type, but in some the respondents were also allowed to give other alternatives or to write comments. An invitation to participate in the survey was circulated by email to all ENUP members in June 2008 and reminders were sent 3 times until the survey closed in September 2008. To avoid ambiguity, the questionnaire was written by a multinational group of dedicated pathologists and then 

Results

The overall response rate was 52.2% (175/335) of the ENUP members. The geographic distribution of the respondents is shown in Table 1. Of pathologists who replied, 44.3% (77/174) worked at a university (academic) hospital, 50.6% (88/174) in a community (public healthcare) hospital, 4.6% (8/174) in private healthcare and 0.6% (1/174) in another type of institution. The total number of TURB specimens processed per year in the laboratory of the respondents varied widely: <101 in 13.5% (23/170), 101-200 in 34.7% (59/170), 201-300 in 21.8% (37/170), 301-500 in 20.6% (35/170), 501-1000 in 7.6% (13/170) and >1000 in 1.8% (3/170). Some routines were adopted by a large majority: formalin fixation (92.5%, 160/173), separate containers for tumour and resection base (72%, 126/175), embedding the entire TURB specimen (60%, 105/175). Fresh tissue for research purposes was harvested in at least some cases by 16.7% (29/174) (Tables 2 and3). A lab technician usually grossly examines the TURB specimens in 50.9% (89/175) (Table 2). In addition to the main container of TURB with tumour, separate containers to assess the adjacent urothelium or flat lesions are sometimes submitted as single 47.1% (81/172) or multiple samples in 35.5% (61/172) (Table 3). 5). In stage pT1, substaging of the level of invasion is performed by 36.8% (63/173) and this is usually (68.2%, 45/66) based on the presence of muscularis mucosae (Table 5). Most respondents (74.9%, 128/171) report on whether detrusor muscle (muscularis propria) is present or absent in the specimen (Table 5).

Table 5 also shows how European uropathologists report on TURB specimens with cancer. There is some variation on how the stage of cancer infiltrating thick muscle bundles suggesting muscularis propria is reported, that is pT2 ( 28.5%), pT2, at least (26.2%), pT2a (1.2%) pT2a, at least (26.2%) or just as a descriptive note (18.0%). Also, 19.5% (33/169) of respondents would report cancer along/in adipose tissue as pT3a, and the presence of non-invasive urothelial carcinoma in prostatic ducts/glands would be considered pT4a by 15.9% (Table 6).

In addition, microscopic vascular-lymphatic involvement is routinely reported by 89.3% (150/168), and the tumour growth pattern (infiltrating, expansive, papillary or mixed forms) is reported by 42.6% (72/169), mainly as a descriptive note. Morphologic variants of bladder cancer are reported by 88.6% (148/167). Immunohistochemistry is rarely or sometimes used by 91.7% as an adjunct when diagnosing bladder cancer, and markers most frequently used are CK20 (76.9%), CK7 (66.7%) and Ki67 (38.8%). Only 24.8% of respondents report prognostic markers for bladder cancer with Ki67 (84.4%) and p53 (64.4%) being the most common among them. An image is routinely attached to the pathology report by 1.8%. The most common method is a microscopic image (83.3%, 5/6).

Discussion

In recent years consensus documents and guidelines have been published on how to handle, [START_REF] Lopez-Beltran | Handling and Pathology Reporting of Specimens with Carcinoma of the Urinary Bladder, Ureter, and Renal Pelvis[END_REF][START_REF] Lopez-Beltran | Handling and pathology reporting of specimens with carcinoma of the urinary bladder, ureter, and renal pelvis. A joint proposal of the European Society of Uropathology and the Uropathology Working Group[END_REF][START_REF] Amin | Updated protocol for the examination of specimens from patients with carcinoma of the urinary bladder, ureter, and renal pelvis[END_REF][START_REF] Amin | Protocol for the Examination of Specimens from Patients with Carcinoma of the Urinary Bladder[END_REF] . Little has been known about how these documents are applied by practicing pathologists. Yet, to our knowledge no systematic studies have been performed outside North America on how TURB specimens are routinely processed or reported by practicing pathologists.

There are several difficulties with studies on how pathology is practiced. [START_REF] Egevad | Handling and reporting of radical prostatectomy specimens in Europe: a web-based survey by the European Network of Uropathology (ENUP)[END_REF][START_REF] Egevad | European Network of Uropathology.The European Network of Uropathology: a novel mechanism for communication between pathologists[END_REF] The results tend to be biased because the participants are often recruited among leading experts from academic institutions. Our aim was to cover as many pathology departments as possible, including academic and non-academic, large and small, private and public laboratories. The purpose of doing survey studies is not primarily to find out how pathology should be practiced. Consensus documents should preferably be based on evidence rather than on majority decisions only.

However, it is essential to know to which extent pre-existing documents are actually followed. It is also useful to know which routines are already commonplace so realistic recommendations can enter into consensus documents while others may be delayed until more information has been distributed. If the gap between guidelines and current practice becomes too wide, the credibility of the guidelines will decrease. [START_REF] Egevad | Handling and reporting of radical prostatectomy specimens in Europe: a web-based survey by the European Network of Uropathology (ENUP)[END_REF][START_REF] Egevad | Current practice of Gleason grading among genitourinary pathologists[END_REF][START_REF] Egevad | Current practice of diagnosis and reporting of prostatic intraepithelial neoplasia and glandular atypia among genitourinary pathologists[END_REF][START_REF] Egevad | Current practice of diagnosis and reporting of prostate cancer on needle biopsy among genitourinary pathologists[END_REF][START_REF] Egevad | European Network of Uropathology.The European Network of Uropathology: a novel mechanism for communication between pathologists[END_REF][START_REF] Lopez-Beltran | Handling and Pathology Reporting of Specimens with Carcinoma of the Urinary Bladder, Ureter, and Renal Pelvis[END_REF][START_REF] Lopez-Beltran | Handling and pathology reporting of specimens with carcinoma of the urinary bladder, ureter, and renal pelvis. A joint proposal of the European Society of Uropathology and the Uropathology Working Group[END_REF][START_REF] Amin | Updated protocol for the examination of specimens from patients with carcinoma of the urinary bladder, ureter, and renal pelvis[END_REF][START_REF] Amin | Protocol for the Examination of Specimens from Patients with Carcinoma of the Urinary Bladder[END_REF][START_REF] Cheng | Staging and reporting of urothelial carcinoma of the urinary bladder[END_REF][START_REF] Hruban | Surgical pathology dissection. An illustrated guide[END_REF][START_REF] Pavone-Macaluso | The pathology of bladder cancer: an update on selected issues[END_REF][START_REF] Mostofi | World Health Organization International Histological Classification of Tumours[END_REF][START_REF] Eble | Pathology and Genetics of Tumours of the Urinary System and Male Genital Organs[END_REF][START_REF] Mostofi | Histologic typing of urinary bladder tumors[END_REF] The current survey shows that some routines for handling of TURB specimens are already adopted by a majority of pathologists, such as formalin fixation, separate containers for tumour and resection base or embedding the entire specimen. [START_REF] Lopez-Beltran | Handling and Pathology Reporting of Specimens with Carcinoma of the Urinary Bladder, Ureter, and Renal Pelvis[END_REF][START_REF] Lopez-Beltran | Handling and pathology reporting of specimens with carcinoma of the urinary bladder, ureter, and renal pelvis. A joint proposal of the European Society of Uropathology and the Uropathology Working Group[END_REF][START_REF] Amin | Updated protocol for the examination of specimens from patients with carcinoma of the urinary bladder, ureter, and renal pelvis[END_REF][START_REF] Amin | Protocol for the Examination of Specimens from Patients with Carcinoma of the Urinary Bladder[END_REF][START_REF] Cheng | Staging and reporting of urothelial carcinoma of the urinary bladder[END_REF] Some of these are recommended in consensus documents or guidelines such as those developed by the College of the American Pathologists, European Association of Urology and the European Society of Pathology. [START_REF] Egevad | Handling and reporting of radical prostatectomy specimens in Europe: a web-based survey by the European Network of Uropathology (ENUP)[END_REF][START_REF] Egevad | Current practice of Gleason grading among genitourinary pathologists[END_REF][START_REF] Egevad | Current practice of diagnosis and reporting of prostatic intraepithelial neoplasia and glandular atypia among genitourinary pathologists[END_REF][START_REF] Egevad | Current practice of diagnosis and reporting of prostate cancer on needle biopsy among genitourinary pathologists[END_REF][START_REF] Egevad | European Network of Uropathology.The European Network of Uropathology: a novel mechanism for communication between pathologists[END_REF][START_REF] Lopez-Beltran | Handling and Pathology Reporting of Specimens with Carcinoma of the Urinary Bladder, Ureter, and Renal Pelvis[END_REF][START_REF] Lopez-Beltran | Handling and pathology reporting of specimens with carcinoma of the urinary bladder, ureter, and renal pelvis. A joint proposal of the European Society of Uropathology and the Uropathology Working Group[END_REF][START_REF] Amin | Updated protocol for the examination of specimens from patients with carcinoma of the urinary bladder, ureter, and renal pelvis[END_REF][START_REF] Amin | Protocol for the Examination of Specimens from Patients with Carcinoma of the Urinary Bladder[END_REF][START_REF] Cheng | Staging and reporting of urothelial carcinoma of the urinary bladder[END_REF] The ENUP survey also shows that sampling fresh tissue for research purposes is not a common practice in Europe with less than 17% institutions occasionally harvesting fresh tissue. Also, a lab technician grossly examines the TURB specimens in 50.9% of institutions which implies that this practice is more common in Europe when compared with North America. [START_REF] Lopez-Beltran | Handling and Pathology Reporting of Specimens with Carcinoma of the Urinary Bladder, Ureter, and Renal Pelvis[END_REF][START_REF] Lopez-Beltran | Handling and pathology reporting of specimens with carcinoma of the urinary bladder, ureter, and renal pelvis. A joint proposal of the European Society of Uropathology and the Uropathology Working Group[END_REF][START_REF] Amin | Updated protocol for the examination of specimens from patients with carcinoma of the urinary bladder, ureter, and renal pelvis[END_REF][START_REF] Amin | Protocol for the Examination of Specimens from Patients with Carcinoma of the Urinary Bladder[END_REF][START_REF] Cheng | Staging and reporting of urothelial carcinoma of the urinary bladder[END_REF] Likewise, the practice of submitting separate containers to assess the adjacent urothelium or flat lesions which has been suggested to represent a standard of care is not a uniform practice in Europe since it is only performed 'sometimes' by 82.6% of respondents. One of the most interesting findings is how European uropathologists grade bladder tumours in TURB specimens. [START_REF] Epstein | The World Health Organization/International Society of Urological Pathology consensus classification of urothelial (transitional cell) neoplasms of the urinary bladder. Bladder Consensus Conference Committee[END_REF][START_REF] Montironi | Morphological classification and definition of the benign, preneoplastic and non-invasive neoplastic lesions of the urinary bladder[END_REF][START_REF] Jones | Papillary urothelial neoplasms of low malignant potential: evolving terminology and concepts[END_REF][START_REF] Malmstrom | Recurrence, progression and survival in bladder cancer. A retrospective analysis of 232 patients with greater than or equal to 5-year follow-up[END_REF][START_REF] Lopez-Beltran | Non-invasive urothelial neoplasms: according to the most recent WHO classification[END_REF][START_REF] Montironi | World Health Organization Classification of the Noninvasive Urothelial Neoplasms: Inherent Problems and Clinical Reflections[END_REF] Only 51.7% of respondents report the ISUP 1998/WHO 2004 grading system followed by the WHO 1973 (43.6%) and the WHO 1999 (32.0%) grading systems. However, multiple grading systems are used by several responders with the ISUP 1998/WHO 2004 and the WHO 1973 being most commonly applied. This agrees with the proposals by the European Association of Urology and the European Society of Pathology supporting the reporting of both ISUP 1998/WHO 2004 and WHO 1973 grade until more experience with the former grading system is available. [START_REF] Lopez-Beltran | Handling and Pathology Reporting of Specimens with Carcinoma of the Urinary Bladder, Ureter, and Renal Pelvis[END_REF][START_REF] Lopez-Beltran | Handling and pathology reporting of specimens with carcinoma of the urinary bladder, ureter, and renal pelvis. A joint proposal of the European Society of Uropathology and the Uropathology Working Group[END_REF] Likewise, it was notable that almost a third of respondents use WHO 1999 for grading bladder tumours even though the use of this system is not recommended by any of the urological/pathological societies or current guidelines. The entity PUNLMP is recognized by 72.6% of the respondents but half of them rarely report it. [START_REF] Eble | Pathology and Genetics of Tumours of the Urinary System and Male Genital Organs[END_REF][START_REF] Epstein | The World Health Organization/International Society of Urological Pathology consensus classification of urothelial (transitional cell) neoplasms of the urinary bladder. Bladder Consensus Conference Committee[END_REF][START_REF] Jones | Papillary urothelial neoplasms of low malignant potential: evolving terminology and concepts[END_REF][START_REF] Lopez-Beltran | Non-invasive urothelial neoplasms: according to the most recent WHO classification[END_REF] This is in line with the current controversy on the use of this entity as a valid term in daily practice of bladder pathology, but at the same time shows that reporting PUNLMP approaches the level reached in North America. [START_REF] Amin | Protocol for the Examination of Specimens from Patients with Carcinoma of the Urinary Bladder[END_REF][START_REF] Eble | Pathology and Genetics of Tumours of the Urinary System and Male Genital Organs[END_REF][START_REF] Epstein | The World Health Organization/International Society of Urological Pathology consensus classification of urothelial (transitional cell) neoplasms of the urinary bladder. Bladder Consensus Conference Committee[END_REF][START_REF] Jones | Papillary urothelial neoplasms of low malignant potential: evolving terminology and concepts[END_REF][START_REF] Lopez-Beltran | Non-invasive urothelial neoplasms: according to the most recent WHO classification[END_REF][START_REF] Montironi | World Health Organization Classification of the Noninvasive Urothelial Neoplasms: Inherent Problems and Clinical Reflections[END_REF] Following current recommendations, the TNM staging system of the tumour was reported by most respondents. pT1 substaging, which is largely based on the presence of muscularis mucosae, is a limited practice in Europe but follows the current recommendations since available guidelines only include pT1 substaging as an option in the final diagnostic report. [START_REF] Eble | Pathology and Genetics of Tumours of the Urinary System and Male Genital Organs[END_REF][START_REF] Cheng | Staging and reporting of urothelial carcinoma of the urinary bladder[END_REF][START_REF] Lopez-Beltran | Stage pT1 bladder carcinoma: diagnostic criteria, pitfalls and prognostic significance[END_REF] Also, with the purpose of giving some feedback to the surgeon, most respondents report on whether detrusor muscle (muscularis propria) is present or absent in the specimen following international recommendations. [START_REF] Lopez-Beltran | Handling and Pathology Reporting of Specimens with Carcinoma of the Urinary Bladder, Ureter, and Renal Pelvis[END_REF][START_REF] Lopez-Beltran | Handling and pathology reporting of specimens with carcinoma of the urinary bladder, ureter, and renal pelvis. A joint proposal of the European Society of Uropathology and the Uropathology Working Group[END_REF][START_REF] Amin | Updated protocol for the examination of specimens from patients with carcinoma of the urinary bladder, ureter, and renal pelvis[END_REF][START_REF] Amin | Protocol for the Examination of Specimens from Patients with Carcinoma of the Urinary Bladder[END_REF][START_REF] Cheng | Staging and reporting of urothelial carcinoma of the urinary bladder[END_REF] For reporting of muscle invasive cases, there is some variation on how thick muscle bundles (suggesting muscularis propria) are reported when cancer is present. The current guidelines support that this is reported as pT2 at least, but this is fulfilled only by 26% of respondents. This probably indicates that more educational efforts are needed on how to report muscularis propria invasion by tumours in TURB specimens. Also of potential clinical importance is the fact that 19.5% of respondents would report cancer along/in adipose tissue as pT3a, a practice not recommended in recent guidelines and by the TNM staging system. Partial or total cystectomy is required to make such a diagnosis since fat tissue is known to be present within the bladder wall including the lamina propria/submucosa. [START_REF] Lopez-Beltran | Handling and Pathology Reporting of Specimens with Carcinoma of the Urinary Bladder, Ureter, and Renal Pelvis[END_REF][START_REF] Lopez-Beltran | Handling and pathology reporting of specimens with carcinoma of the urinary bladder, ureter, and renal pelvis. A joint proposal of the European Society of Uropathology and the Uropathology Working Group[END_REF][START_REF] Amin | Updated protocol for the examination of specimens from patients with carcinoma of the urinary bladder, ureter, and renal pelvis[END_REF][START_REF] Amin | Protocol for the Examination of Specimens from Patients with Carcinoma of the Urinary Bladder[END_REF][START_REF] Cheng | Staging and reporting of urothelial carcinoma of the urinary bladder[END_REF] This finding could however be related to hidden negative effects of centralisation of major surgery in some places.

Another controversial area of interest in the ENUP survey results is the fact that the presence of non-invasive urothelial carcinoma in prostatic ducts/glands would be considered pT4a by 15.9%. This is clearly at variance with available guidelines and represents an important staging pitfall with potentially clinically significant consequences in patient care; likewise, since prostate extension from bladder cancer is better defined in the current TNM (7th edition) which states "T4 disease defined as including prostatic stromal invasion directly from bladder cancer. Subepithelial invasion of prostatic urethra will not constitute T4 staging status", it would be expected that T4a related staging pitfalls will be largelly reduced in near future.

Thus, the ENUP survey results suggest that there is a need of educational activities in specific areas relevant to clinical practice. However, it may also be considered that the respondents have complied with local guidelines that are not in line with contemporary international practice. In the future, such a lack of compliance with mainstream recommendations could be decreased by dissemination of international guidelines. The ENUP results seen in this report could additionally help to achieve more synchronicity between "local" and European guidelines at the EU level. Another problem with international consensus studies is that there may be a linguistic barrier that makes the interpretation of questions more difficult than in national questionnaires. Terminology may differ between countries and does not always translate easily to English. Furthermore, the linguistic skills of the respondents may be highly variable. Therefore, the observed differences in practices might also be the result of different interpretations of an ambiguous question. Thus, results have to be interpreted with some caution.

Other issues such as the way uropathologists routinely report on microscopic vascular-lymphatic involvement, the tumour growth pattern or morphologic variants of bladder cancer, or the way immunohistochemistry is applied follows international standards.

In conclusion, the ENUP survey shows how TURB specimens are handled and reported in Europe with most practices already standardized when compared with the practice in North America. However, the survey also identifies areas in which improvement is needed; in particular efforts should be directed to better reporting staging issues related to invasion of the muscularis propria, fat tissue and prostate tissue chips seen at time of TURB. 
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