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A Study on Normal Structures, Variations, and Anomalies of the Korean
Pancreaticobiliary Ducts: Cooperative Multicenter Study
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The Korean Study Group for Pancreatobiliary Diseases

Background/Aims: This study was designed to evaluate normal Korean pancreaticobiliary ducts and to
assess the prevalence and pattern of variations and anomalies of theses structures. Methods: We performed
this multicenter study in which 7 university hospitals in Korea participated from March 1997 until June 1999.
Total 10,243 ERCP cases were reviewed during this study period. Results: 1) Maximal and midportion
diameters of common bile ducts were 6.4+ 1.8 mm and 5.5+ 1.7 mm, respectively. Maximal and midportion
diameters of pancreas head were 3.2+ 1.1 mm and 2.7+ 1.0 mm, respectively. Pancreaticobiliary duct diameters
of subjects above the age of 40 were greater than those of subjects below the age of 40 (p<0.05). 2) The
prevalence of choledochal cyst was 0.32%. The prevalence of gallbladder anomalies and anomalous union of
pancreaticobiliary duct was 4.2% and 4.1%, respectively. The prevalence of pancreas divisum and annular
pancreas was 0.49% and 0.05%, respectively. The most common type of pancreaticobiliary duct union was
V shape (60.2%), followed by U shape (23.7%) and Y shape (16.1%). Conclusions: Understanding normal
pancreaticobiliary structures and being aware of the prevalence and pattern of variations and anomalies of
pancreaticobiliary structures will be helpful to diagnose and treat patients with pancreaticobiliary problems.
(Korean J Gastrointest Endosc 2000;21:624 —632)
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Table 1. The Number of the Cases Used as a Denominator

Subject Case No.

Normal diameter

Biliary duct 306

Pancreatic duct 1,142
Anomaly or variation

Gallbladder 450

Cystic duct 557
Variations of intrahepatic duct

Right 532

Left 516
Choledochal cyst 8,194
AUPBD* 740
Pancreas divisum/Annular pancreas 4,097
Duct of Santorini patency 1,216

*AUPBD, anomalous union of pancreaticobiliary duct.
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Table 2. Mean Diameters of Normal Bile Ducts according to Age

CHD CBD
Age (years)
max mid max mid

15~29 58+1.8 5.1+1.8 55+15 46+1.7
30~39 53+1.6 47+1.5 6.1+1.9 51+1.8
40~49 63+2.1 55+1.8 6.4+2.0 55+1.8
50~59 65+1.5 56*1.3 6.6+1.4 56+1.3
60~69 6.1+2.0 53+1.7 63+1.9 54+19
=70 63+1.1 54+0.8 6.8+1.6 57+1.7
Overall 6.1+1.8 53+1.6 6.4+1.8 55+1.7
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Table 3. Comparison of Mean Diameters of Normal Bile Ducts
between Below and Above the Age of 40

CHD CBD
Age (years)
max mid max mid
15~39 55+1.7 48+1.6 59+1.8 49+1.8
>40 63+19* 55+1.6* 65+1.8% S55+1.7*

Mean=+S.D. (mm).
CHD, common hepatic duct; CBD, common bile duct; max,
maximal; mid, midportion.

Mean+S.D. (mm); *, p<0.05
CHD, common hepatic duct; CBD, common bile duct; max,
maximal; mid, midportion.

Table 4. Mean Diameters of Normal Pancreatic Ducts according to Age

Head Body Tail
Age (years)
max. mid. max. mid. max. mid.

15~29 25+09 22+1.0 1.9+0.7 1.8+0.6 1.3+0.5 1.2+04
30~39 27+1.0 23+0.8 2.1+0.7 1.9+0.7 1.5+0.6 1.2+05
40~49 29+1.0 25+1.0 25+1.0 2.1+0.7 1.5+0.6 1.3+0.5
50~59 32+12 27+1.0 24+09 22+09 1.6+0.7 1.4+0.6
60~69 32+1.1 26+1.0 32+06 2.1+09 1.6+0.7 1.3+0.6

=170 3.6+1.3 3.1+1.1 24+23 25+1.0 1.8+0.8 1.6+0.7
Overall 32+1.1 27+1.0 25+23 22109 1.6+0.7 1.4+0.6

Mean+S.D. (mm).
max, maximal; mid, midportion.
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Table 5. Comparison of Mean Diameters of Normal Pancreatic Ducts between Below and Above the Age of 40

Head Body Tail
Age (years)
max. mid. max. mid. max. mid.
15~39 26+1.0 22409 2.0+0.7 1.9+0.7 1.4+0.5 1.2+0.5
>40 3.2+1.2% 2.7+1.0% 2.5+2.5% 2.2+0.9% 1.6+0.7* 1.4+0.6%

Mean+S.D. (mm); *, p<0.05
max, maximal; mid, midportion.
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Figure 1. Variations of right intrahepatic ducts. RASD, Right
anterior sectoral duct; RPSD, Right posterior sectoral duct;
LHD, Left hepatic duct.
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Figure 2. Variations of left intrahepatic ducts. RASD, Right
anterior sectoral duct; RPSD, Right posterior sectoral duct;
RHD, Right hepatic duct; IV, Segment IV bile duct; III,
Segment III bile duct; II, Segment II bile duct.
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