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Abstract Background: Ultrasonically diameter of common bile duct has been identified at porta hepatis and evaluation done. Size 

is of the common bile duct is important to diagnose obstruction by internal calculus or tumor from external. Method: 103 
(51 male and 52 females) normal adults were included in the study group. Sonologist measured the diameter of common 
bile duct at porta hepatis and documented. Parameters like age, height, weight and body surface area were correlated with 
common bile duct. Results: Mean diameter of portal vein was observed 9.20 mm. Though no correlation was identified 
with any parameters such as height, and body surface area but it is in the same accord to previous studies. Conclusion: 
Ultrasonic evaluation of common bile duct is important, valuable and diagnostic in most of the biliary disorders such as 
cholelithiasis and obstruction in jaundice. No parameter like age, height or weight has any impact on size of diameter of 
common bile duct 
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INTRODUCTION 
Common bile Duct is formed by the union of common 
hepatic duct and cystic duct just below the porta hepatis. 
Common bile duct opens on the major papilla in the 
posteromedial wall of the duodenum.1 Common bile duct 
is dilated in case of cholelithiasis, jaundice with 
obstruction.2 Evaluation of common bile duct can be done 
by various radiological procedures. But ultrasound is safe, 
simple non-invasive method in hepatobiliary diseases 
ultrasound is first line of investigation.3 In jaundiced 
patients, ultrasound is the main to identify the biliary tract 
disease to distinguish dilated from non-dilated biliary 
ducts. Thus diameter of common bile is important 

ultrasonic measure in the evaluation of hepatobiliary 
disorders.4  
 
AIMS AND OBJECTIVES 
To evaluate the measurements of diameter of common bile 
duct at porta hepatis. Measurements are correlated with 
the: age, sex, height, weight and body surface area. 
 
MATERIALS AND METHOD  
Selection of cases: 103 cases (51 males and 52 females) 
were included in the study group. After examining the 
abdomen by ultrasound expert, if no hepatobiliary, portal 
vein pathology is detect then the case is included in the 
study. Diameter of common bile duct at porta hepatis is 
noted in millimetres. Other parameters height in meters 
and weight in kilogram were noted. And then using the 
formula given below for Body surface area is calculated: 
A= W0.425 X H0.725 X 71.84(constant) Sq.M. A is body 
surface area in square meters, W is weight in kilogram Kg, 
His height in meters5 All 103 cases were correlated with 
the parameters such as age, weight and height.  
Ultrasound scan: The patient had to fast a minimum of 
eight hours before the examination so that bowel gas get 
limited and gall bladder was not contracted. The 
examination of abdomen was done in supine and in oblique 
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position with the transducer of 3.5 MHz. To conduct the 
proper ultrasound without any fallacy of abdomen, the 
patient were called in the morning on empty stomach. 
Because bowels are relatively empty. History, clinical 
examination was correlated with the ultrasound 
observation. As per standard procedure, scan was 

undertaken in supine position from midline from above 
downwards and left to right. Particular site of interest can 
be seen by real time sonography. Standard oblique view 
were taken of liver, pancreas, etc. Porta hepatis is viewed 
in longitudinal scan and diameter of common bile duct is 
measured.3

 
RESULT 

Table 1: Mean values and standard deviation of variables  
SN. NO. VARIABLE MEAN STD. DEVIATION 95% C.I. 

1 Age 34.94 years 12.96 years 31.96-37.92 yrs 
2 Height 160.02 cm 11.88 cm 156.36 - 162.45 cm 
3 Weight 51.70 kg 11.39 kg 49.53-54.05 kg 
4 Body surface area 1.5 Sq.m. 0.39 Sq.m. 1.29 - 1.73 Sq.m. 
 Common Bile Duct 3.35 mm 0.67 mm 3.21. - 3.49 mm 

The mean age was 34.94 years with standard deviation of 12.96 years. 95% Confidence limit of age are 31.96-37.92 yrs 
The mean height was 5.25 feet with standard deviation of 0.39 feet. 95% Confidence limit of height are 5.13-5.33 feet. The 
mean weight was 51.79 Kg.with standard deviation of 11.39 Kg. 95% Confidence limit of weight are 49.53 - 54.05Kg 

 

Table 2 
SN Group No. of cases % CBD in mm 
1 18-30 48 46.60 3.2 
2 31- 40 25 24.27 3.5 
3 41-50 15 14.56 3.4 
4 51-60 11 10.67 3.5 
5 61-70 2 1.94 3.0 
6 71-80 11 9 4.0 

Mean measurements of the diameter of common bile at porta hepatis in different age group, Mean Diameter of portal vein 
in age group 18-30 years (48 cases) was found to be 3.2 mm, Mean Diameter of portal vein in age group 31-40 years (25 
cases) was found to be 3.5 mm, Mean Diameter of portal vein in age group 41-50 years (15 cases) was found to be 3.4 mm, 
Mean Diameter of portal vein in age group 51-60 years (11cases) was found to be 3.5 mm, Mean Diameter of portal vein 
in age group 61-70 years (2 cases) was found to be 3.0 mm, Mean Diameter of portal vein in age group 71-80 years (11) 
cases was found to be 4.0 mm (Table/Fig 2) 

Table 3 
SN Age Group No. of cases % CBD 
1 18-30 23 46.9 3.0 
2 31- 40 14 28.6 3.6 
3 41-50 6 12.2 3.6 
4 51-60 4 8.2 3.5 
5 61-70 1 2.0 3 
6 71-80 1 2.0 4 

Mean measurements of the diameter of common bile duct in males of different group, Mean measurements of the diameter 
of common bile duct in males of different group, Mean measurements of the diameter of common bile duct in males of 18-
30 age group (23 cases) is 3.0 mm, Mean measurements of the diameter of common bile duct in males of 31-40 age group 
(14 cases) is 3.6 mm ( Table/Fig 3) 

Table 4 
SN Age Group No. of cases % CBD in mm 
1 18-30 25 46.3 3 
2 31- 40 11 20.4 3 
3 41-50 9 16.7 3 
4 51-60 7 13.0 4 
5 61-70 1 1.9 3 
6 71-80 1 1.9 4 

Mean measurements of the diameter of common bile duct in females of different group, The Mean measurements of the 
diameter of portal vein in females of different group, Mean measurements of the diameter of common bile duct in females 
18-30 group (25 cases) is 3 mm, Mean measurements of the diameter of common bile duct in females 31-40 group (11 



Vilas J Khandare, Nitin Radhakishan Mudiraj 

Copyright © 2019, Medpulse Publishing Corporation, MedPulse International Journal of Anatomy, Volume 10, Issue 2 May  2019 

cases) is 3 mm, Mean measurements of the diameter of common bile duct in females 41-50 group (09 cases) is 3 mm, 
Mean measurements of the diameter of common bile duct in females 51-60 group (07 cases) is 4 mm (Table/Fig 4) 

 
Table 5: Statistical significance of age with diameter of common bile duct 

SN. No. Variable pair Correlation of coefficient Significance 

 Age. And diameter of CBD 0.16742 P>0.05,Df =99 
Not significant 

To test the association between pairs of variables, Pearson’s moment correlation coefficient was calculated. 
AGE: Age and diameter of common bile duct at porta hepatis. The correlation coefficient was 0.16742 which at degrees 
of freedom was not significant (p> 0.05) Thus it is found that there is no significant association between age and diameter 
of common bile duct.  

Table 6 
SN Group No. of cases % CBD in mm 
1 120-135 3 2.9 3 
2 136- 150 22 21.3 3.3 
3 151-165 52 50.4 3.4 
4 166-180 26 25.2 3.4 

Correlation of measurements of diameter of common bile duct with height ranging from 124 to -75 cm, Correlation of 
measurements of diameter common bile duct with height ranging from 124 to -75 cm(Table/Fig 6), Mean measurement of 
diameter of common bile duct in the group of 120-135 cm (cases 3)is 3 mm, Mean measurement of diameter of common 
bile duct in the group of 136-150 cm (cases 22)is 3.3 mm, Mean measurement of diameter of common bile duct in the 
group of 151-165 cm (cases 52 )is 3.4 mm, Mean measurement of diameter of common bile duct in the group of 166-180 
cm (cases 26 )is 3.4 mm  

 
Table 7: Statistical significance of height with diameter of common bile duct 

SN.No. Variable pair Correlation of coefficient Significance 

 Height and Diameter of CBD 0.04635 P>0.05,Df =99 
Not significant 

 
Height: Height and diameter of common bile duct at porta hepatis. The correlation coefficient was 0.04635 which at 
degrees of freedom was not significant (p> 0.05).  

Table 8: 
 

Correlation of Mean measurements of diameter of common bile duct with weight of the individuals ranging from 32-83 
Kg, Mean measurement of diameter of common bile duct in the group of 31-40 kg ( cases 21) is 3.2 mm, Mean 
measurement of diameter of common bile duct in the group of 41-50 kg ( cases 33) is 3.5 mm, Mean measurement of 
diameter of common bile duct in the group of 51-60 kg ( cases 28) is 3.3 mm, Mean measurement of diameter of common 
bile duct in the group of 61-70 kg ( cases 13) is 3.3 mm, Mean measurement of diameter of common bile duct in the group 
of 71-80 kg ( cases 7) is 3.7 mm (Table/ Fig 8) 

Table 9: 
SN.No. Variable pair Correlation of coefficient Significance 

 Weight and Diameter of CBD 0.02599 P>0.05,Df =99 
Not significant 

Weight: Weight and diameter of common bile duct. The correlation coefficient was 0.02599 which at degrees of 
freedom was not significant (p> 0.05) statistically. (Table/Fig.9) 

 
 
 
 
 

SN Group No. of cases % CBD in mm 
1 31-40 21 20.3 3.2 
2 41- 50 33 33.03 3.5 
3 51-60 28 27.18 3.3 
4 61-70 13 12.62 3.3 
5 71-80 7 6.7 3.7 
6 81-90 1 0.9 3 
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Table 10: 
SN Group No. of cases % CBD in mm 
1 1.00-1.15 3 2.9 3.0 
2 1.16- 1.30 12 11.7 3.3 
3 1.31-1.45 29 28.2 3.4 
4 1.46-1.60 28 27.2 3.4 
5 1.61-1.75 21 20.4 3.5 
6 1.76-1.90 10 9.7 3.6 

Correlation of Mean measurements of common bile duct with body surface area ranging from 1.05 to 1.88 sq.m, Mean 
measurement of diameter of common bile duct in the group 1.16-1.30 sq.m (cases 12) is 3.3 mm,Mean measurement of diameter 
of common bile duct in the group 1.31-1.45 sq.m (cases 29) is 3.4 mm, Mean measurement of diameter of common bile duct in 
the group 1.46-1.60 sq.m (cases 28) is 3.4 mm, Mean measurement of diameter of common bile duct in the group 1.61-1.75 sq.m 
(cases 21) is 3.5 mm, Mean measurement of diameter of common bile duct in the group 1.76-1.90 sq.m (cases 10) is 3.6 mm 
(Table/ Fig 10) 

Table 11: 
SN.No. Variable pair Correlation of coefficient Significance 

 BSA and Diameter of CBD 0.0366 P>0.05,Df =99 
Not significant 

Body surface area (BSA): BSA and diameter of common bile duct. The correlation coefficient was 0.366 which at 
degrees of freedom was not significant (p> 0.05) statistically. (Table/Fig 11) 

Table 12: 
Gender  No. Of cases Mean Height Mean weight Mean BSA Mean CBD 
Female 54 150 47.3 1.39 3.35 

Male 49 165 55.98 1.61 3.37 
comparison of the Mean values of height, weight, body surface area, common bile duct in males and females,ean diameter 
of common bile duct in male is 3.37 mm. Mean diameter of common bile duct in female is Mean diameter of common bile 
duct in male is 3.37 mm. 
 

DISCUSSION 
Dimension of common bile duct depend on the technique 
used. McGregor At the operation it is about 5 - 15 mm, 
using endoscopic cholangiography it is usually less than 11 
mm and values greater than 18 mm at pathological6. It is 
surprising to observe the various modalities to evaluate the 
common bile shows different diameter. The ultrasound is 
the most important screening investigation in biliary tract 
disorders. By ultrasound the values are lesser compared to 
others radiological investigations, the common bile duct 
being 2-5 mm and values greater than these are abnormal. 
The main application of ultrasound in biliary tract disease 
is to distinguish dilated from non-dilated biliary ducts4 the 
normal common bile duct measures up to 8 mm in adults7 

In our study mean diameter of common bile duct was found 
to be 3.5 mm which is in accord with the Niederau et al 
who stated that normal value is 2-5 mm.7 Our finding is 
also consistent with McGregor and Sutton who have 
mentioned the normal diameter up to 8 mm.4,7 We did not 
find any correlation with the diameter of common bile duct 
with the height . Even Niederau et al had not reported the 
same.6 No correlation was found with the age, weight and 
BSA.8 
 
CONCLUSION 

 In our study, the mean diameter of common bile duct was 
found to be 3.35 +0.67 mm  
 
REFERENCES 

1. Grays anatomy: Churchill Livingstone Elsevier 40th 

edition Editor-in- Chief Susan Standring Page No. 1170-
1171 

2. Sherlock S, Dooley J: Diseases of the liver and biliary 
system. Blackwell Scientific Publication, Oxford, 9 
edition 1993: 17-26, 146-147, 173-178 

3. Sarti DA, Sample WF, Diagnostic ultrasound Text and 
cases. G. K. Hall Medical Publishers, Boston, 
Massachusetts,1977: 62-63  

4. Decker GAG,editor Lee McGregor’s Synopsis of Surgical 
Anatomy. John Wright and Sons Ltd.1986 

5. Taylor NB.The physiological basis of medical Practice, 
MEEH and modified by Du Bois and Du Bois 8th Edition 
1967.  

6. Niederau C, Sonnenberg A: sonographic measurements of 
normal liver, spleen, pancreas, and portal vein. Radiology 
1983;149: 537-540.  

7. Sutton D. Textbook of Radiology and imaging. Churchill 
Livingstone 6th edition 1998: 955-64 

8. Reinus WR, Shady K, Lind M, Scott R. Ultrasound 
evaluation of the common bile duct in symptomatic and 
asymptotic patients. American Journal of 
Gastroenterology. 1992; 87:589-92.

 Source of Support: None Declared 
Conflict of Interest: None Declared  


