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 To increase the accuracy of undetermined 
biliary stricture by tissue sampling

 Compare the diagnostic accuracy of triple 
tissue-sampling for indeterminate biliary 
stricture, including intraductal suction, 
forceps biopsy and brush cytology before 
or after dilation of biliary strictures.



 This is a prospective study.

 Final diagnosis was based on all sampling 
methods plus surgery and clinically 
subsequence(such as progressive disease). 

▪ Tissue specimens were reported as normal, atypia, 
or malignant. 



 From Feb. 2016 to Oct. 2019.
 60 patients with mean age of 66.9-year-old.

▪ 48 malignant stricture

▪ 12 benign stricture
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 The highest yield was seen in forceps biopsy

▪ Whenever before or after biliary dilation

 The cumulative sensitivity of triple-tissue sampling in 
the cancer patients:

▪ If atypia was considered as malignancy(Table 1):

▪ 77.1% (before dilation) and 79.2% (after dilation) 

▪ If atypia was not deemed as malignant 
diagnosis(Table 2)

▪ 45.8% (before dilation) and 43.8% (after dilation)



Sensitivity Specificity PPV NPV Diagnostic accuracy

Before biliary dilation

Intraductal suction 22.9% 100% 100% 24.5% 38.3%

Forceps biopsy 70.8% 100% 100% 46.2% 76.7%

Brushing cytology 47.9% 100% 100% 32.4% 58.3%

Triple tissue-sampling
77.1% 100% 100% 52.2% 81.7%

After biliary dilation

Intraductal suction 14.6% 100% 100% 22.6% 31.7%

Forceps biopsy 72.9% 100% 100% 48% 78.3%

Brushing cytology 47.9% 100% 100% 32.4% 58.3%

Triple tissue-sampling
79.2% 100% 100% 54.5% 83.3%



Sensitivity Specificity PPV NPV Diagnostic accuracy

Before biliary dilation

Intraductal suction 8.3% 100% 100% 21.4% 26.7%

Forceps biopsy 33.3% 100% 100% 27.3% 46.7%

Brushing cytology 31.3% 100% 100% 26.7% 45%

Triple tissue-sampling
45.8% 100% 100% 31.6% 56.7%

After biliary dilation

Intraductal suction 4.2% 100% 100% 20.7% 23.3%

Forceps biopsy 33.3% 100% 100% 27.3% 46.7%

Brushing cytology 25% 100% 100% 25% 40%

Triple tissue-sampling
43.8% 100% 100% 30.8% 55%



 Tissue sampling sensitivity varied according to 
the different modalities. 

 Triple tissue-sampling increased sensitivity; 

 Dilation of biliary stricture has no influence on 
the diagnosis rate of tissue sampling.


