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Urothelial cancer is acknowledged as an HNPCC-related 
cancer in 1999
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• Urothelial cancer is included in the HNPCC tumor spectrum with the Revised Amsterdam II 

criteria – VASEN et al., 1999

• Though no guidelines are established regarding urothelial surveillance, they refer to SIJMONS et 

al., 1998

Guidelines for urothelial surveillance in Lynch syndrome through times

Conclusions: As yet nothing is known of the clinical impact of screening for 

urinary tract cancer in cases of hereditary nonpolyposis colorectal cancer. In a 

research setting screening by excretory urography of hereditary nonpolyposis 

colorectal cancer families with a strong history of upper urinary tract cancer 

should be considered. SIJMONS et al., 1998

Dutch cohort

1,321 individuals from 50 HNPCC families

Relative Risk of Urothelial cancer was 14.04
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CRC, colorectal cancer; MSI, microsatellite instability.
*If gastric cancer runs in the family or in countries with a high incidence of gastric cancer.
†If urinary tract cancer runs in the family.
‡Amsterdam positive families.

VASEN et al., 2007

Mallorca Group

First European guideline for urothelial cancer surveillance 
introduced in 2007
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Urine cytology is not an efficient screening tool and 
surveillance is ceased in Denmark (2008-2010)
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Discussion UC is not a proper method of screening for UTC in 
HNPCC. However, the study can not reveal if screening for 
UTC in special families ought to be recommended. 
Consequently, further studies needs to be performed in order 
to evaluate an appropriate screening programme.

T. Myrhøj, M.-B. Andersen, and I. Bernstein

Danish cohort

977 individuals - 1,868 screenings  

2 patients (0.1%) found by screening 

(two small non-invasive bladder 

cancers)

14 patients (1.4%) were false negative  

(5 interval cancers)

Sensitivity = 29%

12 (85.7%) were found in Lynch 

syndrome carriers (92% in MSH2)

MYRHØJ et al., 2008

2010

Surveilance was recommended to cease by letter 

to all affected Lynch syndrome carriers
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Revised European guideline removes urothelial 
surveillance recommendations in 2012
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• Based on the Danish results from Myrhøj and colleagues, no urothelial 

surveillance was recommended in 2012

Christina Therkildsen

VASEN et al., 2012

Mallorca Group
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New recommendations based on cancer characteristics are 
published in 2010 and 2015
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• Dutch recommendations are defined (VAN DER POST et al., 2010) as 

1. Ultrasound of the bladder and UUT with urine cytology in every MSH2 mutation 

carrier starting at age 40, performed every 1-2 years

• American Urological Association is recommended to add urothelial surveillance 

in Lynch syndrome (MORK et al., 2015) using 

1. Urine dipsticks for microscopic hematuria 

2. CT scan including a urographic phase when follow-up of CRC is performed

3. Cystoscopy with a retrograde pyelography

• Urine analyses should the initial analyses (LINDOR et al., 2006; KOONSTRA et 

al., 2009)

Christina Therkildsen
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…and again in 2021

7

• Lynch syndrome accounts for 20% of all upper urinary tract cancer (AUDENET et 

al., 2012)

• Urothelial cancer ranks third (5%) after colon cancer (63%) and endometrial 

cancer (9%) within HNPCC (ROUPRET et al., 2008)

• Patients diagnosed with LS have a 22-fold higher risk of urothelial cancer 
(ROUPRET et al., 2008)

• LS-associated UC is known to have a female predominance and to occur at a 

younger age (JOOST et al., 2015)

• Development of UC has been shown to be strongly associated with MSH2 

variants in up to 73% (JOOST et al., 2015)

Christina Therkildsen

LINDNER et al., 2021 

Urological surveillance in LS should include imaging 

of the UUT, urine analysis, cytology, and cystoscopy, 

especially in patients with MSH2 germline variants.
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Denmark re-introduces urothelial surveillance in 2022
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• PLSD: Urothelial (upper and lower tract) cancer are associated with high 

mortality (27-29%) compared to colon and gyneacological cancer (8-15%) 

(DOMINGUEZ-VALENTIN et al., 2023)

• 75 urothelial cancer diagnoses among 60 Danish Lynch syndrome families 

(THERKILDSEN et al., 2017)

Christina Therkildsen

Danish Guidelines July 2022

1. Urologic screening in MSH2 families and where 

urothelial cancer runs in the families

2. Screening using urine analyses for microscopic 

hematuria, urine cytology and ultrasound 

3. Every year for individuals ≥ 35 years
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1998

Sijmons et al. 1998

Urothelial surveillance 

should be offered to 

individuals where

urothelial cancer runs 

in the family

2007

Vasen et al. 2007

Urothelial screening using 

urine analyses for 

microscopic hematuria, 

urine cytology, and 

abdominal ultrasound every 

1-2 years from 30-35 years

2012

Vasen et al. 2012

Urothelial screening 

is not recommended

2010

van der Post et al. 2010

Urothelial screening 

using urine cytology and 

ultrasound of the urinary 

tract in MSH2 carriers 

from age 40 every 1-2 

years

2021

Lindner et al. 2021 

Urothelial screening 

should include imaging 

of the UUT, urine 

analysis, cytology, and 

cystoscopy in MSH2 

carriers

Mork et al. 2015

Urothelial screening using 

urine dipsticks for 

microscopic hematuria 

CT scan when follow-up of 

CRC is performed

Cystoscopy with a 

retrograde pyelography

2015 2022

Danish Guidelines 2022

Urothelial screening should 

include urine dipsticks for 

microscopic hematuria, 

urine cytology, and 

imaging of the UUT in 

MSH2 carriers from age 35 

every year

2008

Myrhøj et al. 2008

Urothelial screening 

using urine cytology 

does not work efficiently 

and cannot be 

recommended

Guidelines for urothelial surveillance in Lynch syndrome through times
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More evidence is needed…
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• Prospective data

• Test the efficacy of all the different screening tools 

• Possible if we collect all the data from the Danish urothelial cancer surveillance 

program since July 2022 into the HNPCC register (InfoBioMed)

• These results will also provide a benchmark for testing of newly developed 

screening tools

Christina Therkildsen
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