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Abstract
The purpose of our study was to evaluate the common bile duct (CBD) and pancreatic duct (PD) diameter among healthy adult 

Sudanese subjects using magnetic resonance cholangiopancreatography (MRCP). In addition, this study aimed to determine the effects 
of age, gender, and body height and weight on the CBD and PD diameters to establish a reference range for these ducts on MRCP, 
which is very useful in a daily clinical setting where MRCP is commonly performed to evaluate suspected biliary tract disease.

Methods and Results: This study included 80 asymptomatic subjects who underwent MRCP. The widest diameter of the 
CBD and PD was measured perpendicular to their long axes using the electronic caliper. The age, gender, medical history, body 
height and body weight were recorded.

Among the 80 subjects, the mean CBD diameter on MRCP was 6.17±0.69 mm (range of 4-8 mm). There was a significant 
correlation between the CBD diameter and weight (r=0.407, P<0.001). The mean PD diameter on MRCP was 3.80±0.50 mm (range 
of 2-5 mm). There was also a significant correlation between the PD diameter and weight (r=0.407, P<0.001). In the cohort of 80 
subjects, the mean CBD diameter in females was larger than in males (6.50±0.632 mm and 5.95±0.677 mm, respectively) (P<0.05). 
Also, the mean PD diameter in females was statistically larger than in males (6.03±0.66 mm and 5.58±0.675 mm, respectively) 
(P<0.05). Our results demonstrate no significant correlation between the diameter of CBD and PD and participants’ height and age.

Conclusion: The importance of the current study lies in it’s being one of the few studies whose intention was to use MRCP 
to bridge the knowledge gap in the literature about the measurement of the CBD and PD diameter among healthy adult Sudanese 
subjects. (International Journal of Biomedicine. 2020;10(4):392-396.)
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Introduction
The size of the common bile duct (CBD) is a predictor 

of biliary obstruction; in this connection an accurate CBD 
size reference range should be available.(1) A large number of 
published studies are devoted to the normal size of the CBD; 
however, an accurate reference range for CBD size remains 
debatable.(2-5) The availability of an accurate reference range 
for CBD size would help to distinguish obstructive from non-
obstructive causes of jaundice.

Today, MRCP is one of many newer noninvasive tests 
for assessment of biliary tract abnormality—especially those 
involving obstruction.(1,5) MRCP provides information on both 
ductal and parenchymal features of cholangiopancreatography, 
such as T1 signal changes, focal or diffuse gland atrophy, and 
irregular contour of the pancreatic duct (PD).(6)

The diameter of the CBD changes in response to 
various factors, including age, cholecystectomy, measurement 
location, respiration, and BMI.(1,3,4,7-9) In 1984, Wu et al.,(10) 
using real-time ultrasonography, found that the inner diameter 
of the widest point of the CBD varied from 1 mm to 10 mm, 
and was found to be age-dependent (r=0.60, P<0.001). Later, 
other studies supported this observation.(1,3,4,7) However, 
Horrow et al.(11) obtained controversial results by routine 
abdominal sonography; they did not find an association 
between age and size of the extrahepatic bile duct (EHD) in 
258 asymptomatic adults. Performing an ultrasound on 1484 
normal individuals, Matcuk et al. (2) reported a small increase 
in EHD diameter with age (+0.02±0.11 mm/y, P<0.001) and 
female gender (+0.3±1.6 mm, P<0.0001). However, two 
studies have suggested that gender has no significant effect on 
the CBD diameter by ultrasound and MRCP.(1,4)

The purpose of our study was to evaluate the CBD and 
PD diameter among healthy adult Sudanese subjects using 
MRCP. In addition, this study aimed to determine the effects 
of age, gender, and body height and weight on the CBD and 
PD diameters to establish a reference range for these ducts on 
MRCP, which is very useful in a daily clinical setting where 
MRCP is commonly performed to evaluate suspected biliary 
tract disease.

Materials and Methods
The current study adhered to the Declaration of Helsinki 

and Title 4, US Code of Federal Regulations, Part 46, Protection 
of Human Subjects. This study was approved by the ethics 
committee of the College of Medical Radiological Sciences 
(CMRS), Sudan University of Science and Technology 
(Khartoum, Sudan). Written informed consent was obtained 
from each patient. 

During the period of October 2019 to July 2020, 80 
subjects (40 male and 40 female) aged between 24 and 95 
years were enrolled in the study. The age, gender, medical 
history, list of medications, total serum cholesterol and liver 
function tests were documented for all subjects. In addition, 
body height and body weight were also recorded. Subjects 
with pre-existing hepatobiliary and pancreatic surgery, intra or 
retroperitoneal tumors, inflammation or hemorrhagic diseases, 

biliary tract stones, cholecystitis, cirrhosis of the liver, ascites 
or abnormal liver function tests were excluded from the 
current study.

MRCP examinations were performed using a 1.5 Tesla 
Toshiba MRI scanner with 120 mT/m maximum gradient 
capability and phase array body coil. MRCP examination was 
performed on patients after an overnight fast of at least 12 
hours prior to the examination. After localizing images, the 
coronal and axial abdominal images were obtained using 
T2-weighted pulse sequences. Axial images of the biliary 
and pancreatic ducts were obtained using a T2-weighted, fat 
suppressed pulse sequence. In all subjects, MRCP included 
a breath-hold, thick-slab, single-shot turbo spin echo (ssTSE 
BH) sequence images. The parameters of the ssTSE BH 
sequence were as follows: repetition time (TR) of 3137 msec; 
effective echo time (TE) of 512 msec; echo train length (ETL) 
or turbo factor of 128; flip angle of 90°; slice thickness of 30-
40mm; field of view (FOV) of 250×250 mm2; matrix size of 
256×205; acquisition time of 8 sec. The same pulse sequence 
was repeated to acquire 4-6 projections of the pancreatic 
biliary system from different angles.

Measurements of the CBD and PD diameters were 
performed independently by an experienced radiological 
technologist with 20 years of experience with MR techniques. 
Coronal ssTSE BH images at 4-6 different angular planes 
were reviewed, and the one with well-demonstrated CBD 
and BD with the least superimposed artifacts was used for 
measurement. The widest diameter of the CBD and PD was 
measured perpendicular to their long axes using the electronic 
caliper. The applied MRCP imaging technique was in line 
with the guidelines used by Chen et al.(12)

Statistical analysis was performed using the statistical 
software package IBM SPSS Statistics for Windows, Version 
22.0 (Armonk, NY: IBM Corp.). Continuous variables 
were presented as mean±standard deviation (SD). Student’s 
unpaired t-test was used to compare two groups for data with 
normal distribution. Multiple comparisons were performed 
with one-way ANOVA. Pearson’s correlation coefficient 
(r) was used to determine the strength of the relationship 
between the two continuous variables. A value of P<0.05 
was considered significant.

Results
Among the 80 subjects, the mean CBD diameter on 

MRCP was 6.17±0.69 mm (range of 4-8 mm) (Table 1). There 
was a significant correlation between the CBD diameter and 
weight (r=0.407, P<0.001) (Fig. 1). On the other hand, the 
mean PD diameter on MRCP was 3.80±0.50 mm (range of 2-5 
mm). There was also a significant correlation between the PD 
diameter and weight (r=0.407, P<0.001) (Fig. 2). Furthermore, 
our results demonstrate no significant correlation between the 
CBD and PD diameters and participants’ height.

In the cohort of 80 subjects, the mean CBD diameter 
in females was larger than in males (6.4±0.632 mm and 
5.95±0.677 mm, respectively), and this difference was 
statistically significant (P<0.01). Also, the mean PD diameter 
in females was statistically larger than in males (4.03±0.460 
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mm and 3.58±0.475 mm, respectively), and this difference 
was statistically significant (P<0.001) (Table 2).

Results demonstrate the mean CBD and PD diameters 
of subjects in each age group (Table 3). The upper limit of 
the 95% reference range for the CBD diameter was 6.33 
mm, resulting in the reasonable upper limit of 6.5 mm for the 
asymptomatic subjects. There was no significant correlation 
between CBD diameters and age. For PD diameter, the upper 

limit of the 95% reference range was 4.05 mm, resulting in the 
reasonable upper limit of 4 mm for the asymptomatic subjects. 
The PD diameter slightly increases until the age of 60 years, 
then decreases with an increase in age, but results were not 
statistically significant.

Discussion
In this study, the mean CBD diameter on MRCP was 

6.17±0.69 mm (range of 4-8 mm). Previous studies have 
shown that the mean CBD diameter was between 3.4 and 7.39 
mm, with a range of 1 to 15 mm, and current results were well 
within the reported range.(1,4,7,13) Our results for the upper limit 
of the 95% reference range for the CBD diameter (6.5 mm) are 
comparable to those from ultrasound and CT.(4,7)

A previous study has also suggested that body height 
and body weight have no significant effect on the CBD 
diameter.(3) Daradkeh et al.(3) reported that the CBD diameter 
was correlated with BMI by ultrasound. In our study, subjects’ 
weight had a significant effect on the CBD diameter, but their 
height did not.

Several reports have considered the important age-
dependent variations in the CBD diameter.(1,3,4,7,13) One study 
revealed a slight increase in duct diameter with advancing 
age. It has also been shown that the CBD diameter was 
directly proportional to age after patients were divided into 

Table 1.

Descriptive statistic of study variables

Variables Mean SD Minimum Maximum

Age (years) 57.33 17.098 24 95

Weight (kg) 83.69 9.726 63 105

Height (cm) 167.25 10.06 140 180

CBD diameter (mm) 6. 17 0. 689 4.0 8.0

PD diameter (mm) 3. 80 0.501 2.0 5.0

Fig. 1. Correlation between CBD diameter and weight.

Fig. 2. Correlation between PD diameter and weight.

Table 2.

CBD and PD diameters in both genders

Variables Gender n Mean SD P-value

CBD diameter (mm)
Female 40 6.4 0.632

0.0029
Male 40 5.95 0.677

PD diameter (mm)
Female 40 4.03 0.460

0.0001
Male 40 3.58 0.475

Table 3.

Mean CBD and PD diameter in different age group

Age group n CBD diameter PD diameter

20-30 2 6.0±0.01 3.50±0.51

30-40 15 5.87±0.74 3.80±0.58

40-50 19 6.53±0.51 3.89±0.54

50-60 15 6.40±0.63 3.93±0.51

60-70 10 6.0±0.47 3.70±0.48

>70 19 6.0±0.82 3.68±0.47

Total 80 6.17±0.69 3.80±0.50
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two groups with 65 years as the cutoff age.(1) Park et al.(13) 

reported that the CBD diameter by CT in people over age 
51 was significantly different from that in subjects under 
age 50. However, Horrow et al.(11) found no increase in the 
size of the extrahepatic bile duct with increasing age in an 
adult population. Our study supports the notion that age has 
no significant effect on the CBD diameter. Two other studies 
have reported that gender has no significant effect on the 
CBD diameter,(1,3) which our findings also support. However, 
Matcuk et al.(2) reported a small increase in EHD diameter 
with female gender. 

Normal PD diameter in previous publications ranges 
from 2 mm to 8 mm.(14,15) Our results for the mean PD diameter 
(range of 2-5 mm) were within the range. The PD diameter 
slightly increases until the age of 60 years, then decreases 
as age increases, but results were not statistically significant; 
nevertheless, they support the notion that increasing age 
causes atrophy of the pancreatic size. There was also a 
significant positive correlation between the PD diameter 
and body weight. These findings are in agreement with the 
previous studies.(16,17)

This study is limited by the unevenness of the population 
because of the randomized selection process, which 
unfortunately might affect the accuracy of our results and, in 
fact, significantly reduce the power of the conclusions because 
it makes other age groups have a lower statistical credibility 
if applied in future studies and may lead to some statistical 
bias. In addition, our screening questionnaires did not ask the 
participants for the list of medications that can cause CBD 
and PD dilatation, such as morphine, calcium antagonists, and 
nitroglycerine, as mentioned by Chen et al.(12) and Economou 
et al.(18) Despite the above limitations, the importance of the 
current study lies in it’s being one of the few studies whose 
intention was to use MRCP to bridge the knowledge gap in the 
literature about the measurement of the CBD and PD diameter 
among healthy adult Sudanese subjects.

Conclusion
Our study shows that the average diameter of CBD 

and PD in the healthy adult Sudanese subjects, measured by 
MRCP, is 6.17±0.69 mm and 3.80±0.50 mm, respectively. 
In addition, there was a significant correlation between the 
diameter of CBD and PD and a participants’ weight. The mean 
diameter of CBD and PD in females was larger than in males, 
and this difference was statistically significant. Furthermore, 
our results demonstrate no significant correlation between the 
diameter of CBD and PD and participants’ height and age.
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