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Abstract
AIM: To measure the common bile duct (CBD) diameter 
by magnetic resonance cholangiopancreatography 
(MRCP) in a large asymptomatic population and analyze 
its some affecting factors.

METHODS: This study included 862 asymptomatic 
subjects who underwent MRCP. The CBD diameter was 
measured at its widest visible portion on regular end-
expiration MRCP for all subjects. Among these 862 
subjects, 221 volunteers also underwent end-inspiration 
MRCP to study the effect of respiration on the CBD 
diameter. The age, sex, respiration, body length, body 
weight, body mass index (BMI), portal vein diameter 
(PVD), length of the extrahepatic duct and CBD, cystic 
junction radial orientation and location were recorded. 
The subjects were divided into 7 groups according to 
age. All of the above factors were compared with the 
CBD diameter on end-expiration MRCP.

RESULTS: Among the 862 subjects, the CBD diameter 
was 4.13 ± 1.11 mm (range, 1.76-9.45 mm) and 
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was correlated with age (r  = 0.484; P  < 0.05), with 
a dilation of 0.033 mm per year. The upper limit of 
the 95% reference range was 5.95 mm, resulting in a 
reasonable upper limit of 6 mm for the asymptomatic 
population. Respiration and other factors, including 
sex, body length, body weight, BMI, PVD, length of 
the extrahepatic duct and CBD, cystic junction radial 
orientation and location, were not related to the CBD 
diameter.

CONCLUSION: We established a reference range 
for the CBD diameter on MRCP for an asymptomatic 
population. The CBD diameter is correlated with age. 
Respiration did not affect the non-dilated CBD diameter.

Key words: Adult; Biliary tract; Common bile duct; 
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Core tip: We measured the common bile duct (CBD) 
diameter by magnetic resonance cholangiopan-
creatography (MRCP) for a large asymptomatic popu-
lation and suggested the normal upper limit of the 
duct be set at 6 mm on MRCP. The CBD diameter was 
correlated with age, and gradually dilates 0.033 mm 
per year. Respiration didn’t effect on the non-dilated 
CBD diameter on MRCP. The significant changes of 
CBD diameter between inspiration and expiration may 
suggest a dilation of CBD.

Peng R, Zhang L, Zhang XM, Chen TW, Yang L, Huang XH, 
Zhang ZM. Common bile duct diameter in an asymptomatic 
population: A magnetic resonance imaging study. World J 
Radiol 2015; 7(12): 501508  Available from: URL: http://www.
wjgnet.com/19498470/full/v7/i12/501.htm  DOI: http://dx.doi.
org/10.4329/wjr.v7.i12.501

INTRODUCTION
A dilated common bile duct (CBD) suggests obstructive 
causes, which may require invasive imaging or remedial 
procedures[1]. However, an accurate reference range 
for CBD size remains debatable[1-9]. Thus, to determine 
whether a spontaneous abnormality or atypical dilation 
is important, there needs to be a reference range such 
that CBD diameters exceeding the upper limit can be 
classified as abnormal.

With the widespread use of cross-sectional imag-
ing and improvements in cross-sectional imaging 
technology, the diameter of the CBD is being detected 
incidentally with increasing frequency when using 
ultrasound, computed tomography (CT) and magnetic 
resonance cholangiopancreatography (MRCP)[1-9]. 
MRCP is a technique that uses T2 sequence magnetic 
resonance imagery to perform a noninvasive evaluation 
of the anatomy and pathology of the pancreatobiliary 

system[10]. MRCP can be used to measure the diameter 
of the CBD[11]. MRCP is the principal diagnostic modality 
that determines whether endoscopic retrograde 
cholangiopancretography is needed, particularly when 
ultrasound findings are equivocal[12]. Chen et al[1] 
measured the normal CBD diameter in 187 patients 
by MRCP and found that the CBD diameter was signifi
cantly correlated only with age.

The diameter of the CBD changes in response to 
various factors, including age[1-3], cholecystectomy[2,3], 
measurement location[4], respiration[5], and body mass 
index (BMI, which was calculated as weight in kilograms 
divided by the square of height in meters)[3]. For some 
of these factors, such as age and gender, the effect on 
the CBD is not clear. More than 30 years ago, Wu et al[6] 
utilized ultrasound to determine that the CBD diameter 
increases by 1 mm every decade. Later, other studies 
supported this observation[1-4,9]. However, Horrow et 
al[7] obtained controversial results by ultrasound; they 
found that age was not associated with the size of the 
extrahepatic bile duct in 258 asymptomatic adults. 
Some studies[1,3,8] have suggested that gender has no 
significant effect on CBD diameter by ultrasound and 
MRCP, but Matcuk et al[9] reported that the extrahepatic 
bile duct was larger in females after performing an 
ultrasound on 1484 normal individuals. There has been 
only one study[3] concerning the effect of BMI on the 
CBD diameter. The anomalous junction of the cystic 
duct with the common bile duct may cause stagnation 
of bile[13]. Cystic duct anatomic variants (such as the 
cystic junction radial orientation variant) can be a source 
of confusion during surgery if unrecognized[14]. Low-
junction patients with a short CBD experience several 
complications, including congenital dilation of the 
cystic duct[13]. Choledochocele is a cystic or diverticular 
dilatation of the lower bile duct and is sometimes 
associated with cholangitis or pancreatitis[15]. To the 
best of our knowledge, there is no report concerning 
the relationship between the diameter and length of the 
extrahepatic duct and the CBD, the cystic junction radial 
orientation or the cystic junction location.

The purpose of our study was to evaluate the CBD 
diameter in a large cohort of asymptomatic patients 
using MRCP and to determine the normal size range of 
the CBD in this population. In addition, this study aimed 
to determine the effects of age, sex, respiration, body 
length, body weight, BMI, portal vein diameter (PVD), 
extrahepatic duct and CBD length, cystic junction radial 
orientation and cystic junction location on the CBD 
diameter as measured by MRI.

MATERIALS AND METHODS
Patients
This retrospective study was approved by our institu-
tional review board. Patient informed consent was 
waived. During the period of January 2010 to March 
2014, we recruited all the patients who underwent an 
abdominal MRI in our hospital for our study. We recorded 
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the age, sex, medical history, list of medications, total 
serum cholesterol, liver function tests, and hepatitis 
status of each patient. In addition, body length, body 
weight and BMI were recorded for the volunteers.

The following search criteria were used: (1) normal 
abdomen; (2) hepatic cysts; (3) hepatic or splenic 
hemangiomas; and (4) renal cysts.

The exclusion criteria were the following: (1) pre-
existing hepatobiliary and pancreatic surgery; (2) 
intra or retroperitoneal tumors, inflammation or 
hemorrhagic diseases; (3) biliary tract stones; (4) 
cholecystitis; (5) cirrhosis of the liver; (6) ascites; (7) 
abnormal liver function tests (total bilirubin, aspartate 
aminotransferasea, alanine aminotransferase); (8) 
current use of medication that causes relaxation of 
smooth muscle (e.g., calcium blockers and papave-
rine hydrochloride); and (9) abnormal total serum 
cholesterol.

We identified 5792 patients who underwent abdo-
minal MR imaging at our hospital. Of these patients, 
167 were excluded because of artifacts. A total of 
4763 patients met the exclusion criteria and were not 
included in the study. The final study cohort consisted of 
862 consecutive patients, including 450 male and 412 
female patients aged 5 to 87 years (mean age ± SD, 
46.10 ± 16.38 years). Among these 862 people, 221 
were volunteers, including 108 males and 113 females 
aged 17 to 80 years (mean age ± SD, 37.80 ± 17.77 
years).

The patients were divided into 7 groups according to 
their age: Group I, ≤ 20 years; Group II, 21-30 years; 
Group III, 31-40 years; Group IV, 41-50 years; Group V, 
51-60 years; Group VI, 61-70 years; and Group VII, > 
70 years.

The patients were divided into normal weight (BMI 
< 25 kg/m2), overweight (25 kg/m2 ≤ BMI < 28 kg/
m2) and obesity (BMI ≥ 28 kg/m2) groups according to 
their BMI[16,17].

MR imaging technique
MR imaging was performed on the patients after 
an overnight fast of at least 8 h prior to the MR 
examination. All the examinations were performed 
with a 1.5-T MR scanner with 38 mT/M gradients 
and a 120 mT/M-per-second slope (Signa Excite; GE 
Medical Systems, Milwaukee, WI, United States) using a 
phased-array torso-pelvis coil. The imaging sequences, 
including two-dimensional coronal and axial single-
shot fast spin-echo (SSFSE) T2-weighted imaging, axial 
respiratory gating fast-recovery fast-spin echo (FRFSE) 
T2-weighted imaging with fat suppression, fast-spoiled 
gradient-echo T1-weighted imaging with fat suppression, 
axial spoiled dual gradient-echo T1-weighted in- and out-
of-phase MR imaging, axial slab three-dimensional (3D) 
spoiled gradient-echo dynamic contrast-enhanced MR 
imaging with fat suppression, and SSFSE radial series 
slab MRCP, were performed when all the patients were 
at the end of expiration and were holding their breath. 
End-expiration MRCP was considered conventional MRCP 

for each patient. The volunteers also underwent MRCP at 
the end of inspiration.

Coronal and axial SSFSE T2-weighted images were 
obtained during breath-holding with the following 
parameters: echo time (TE) = 90-100 ms; 2 s between 
slice acquisitions; section thickness = 5 mm; inter-
section gap = 0.5 mm; matrix = 384 × 224; one-half 
signal acquired; and field of view (FOV) = 33 cm × 33 
cm. FRFSE T2-weighted images were obtained with 
the following parameters: repetition time (TR) ms/TE 
ms = 10000-12000/90-100, with TR determined by 
the frequency of respiration; section thickness = 5 
mm; intersection gap = 0.5 mm; matrix = 256 × 192; 
number of signals acquired (NSA) = 3; and FOV = 
34 cm × 34 cm. The acquisitions were completed in 
approximately 3-4 min.

Radial oblique slab SSFSE images were obtained 
for end-expiration and end-inspiration MRCP with the 
following parameters: TE = 1300 ms; 6 s between 
image acquisitions; section thickness = 40 mm; matrix 
= 384 × 224; one-half signal acquired; and FOV = 30 
cm × 30 cm.

All of the other routine sequences mentioned above 
were not used in the analysis presented in this article; 
thus, we have not listed the parameters for those 
sequences.

It took approximately 30 min to complete all of the 
non-contrast MRI sequences and 35 min to complete 
the contrast-enhanced MR imaging.

MR image analysis
The original MRI data were loaded onto a workstation 
(GE, AW 4.1, Sun Microsystems, Palo Alto, CA, United 
States) for review. Two observers (with 4 and 6 years 
of experience interpreting abdominal MR images) 
retrospectively and individually reviewed the coronal 
and transverse T2-weighted and MRCP images to 
evaluate the CBD.

The widest diameter of the CBD was measured by 
placing an electronic caliper perpendicular to the long 
axis at the widest visible portion of the CBD on end-
expiration MRCP for all the patients (Figure 1A). To 
study the effect of breath on the diameter of the CBD, 
the volunteers also underwent end-inspiration MRCP. The 
measurements on end-inspiration MRCP were taken at 
the same location as those on end-expiration. Because 
the CBD frequently exhibits a tortuous or serpentine 
course, the length of the extrahepatic bile duct is the 
sum of the length from the hepatic hilum to the tortuous 
portion and from the tortuous portion to the ampulla 
(Figure 1B). Similarly, the length of the CBD is the 
sum of the length from the cystic duct insertion to the 
tortuous portion and from the tortuous portion to the 
ampulla (Figure 1C). The anteroposterior diameters of 
the portal vein were measured by placing the electronic 
caliper at the splenic veins into the portal vein on T2-
weighted images (Figure 1D). The radial orientation 
of the cystic junction was defined as lateral (insertion 
diagonally from the right), medial (insertion into the left 
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discrepancies in the discrete data were discussed by the 
two observers until a consensus was reached.

The inter-rater agreement for the prevalence of 
the cystic junction radial orientation and cystic junction 
location was assessed using the kappa (k) statistic. 
This statistic is generally interpreted as follows: A k 
value equal to or greater than 0.81 indicates very 
good agreement, a k value ranging from 0.80 to 0.61 
indicates good agreement, a kappa value ranging from 
0.60 to 0.41 indicates moderate agreement, and a k 
value of less than 0.41 indicates poor agreement.

The results of the CBD diameter, body length, body 

side of the common hepatic duct), or posteroanterior 
(overlap of the junction with the bile duct in the postero-
anterior view)[14] (Figure 2). Proximal, middle and low 
insertion of the cystic duct into the bile duct was defined 
when the cystic junction was detected in the proximal, 
middle or distal third, respectively, of the bile duct 
between the hepatic hilum and the ampulla of Vater 
(Figure 3).

Statistical analysis
Data derived from the MR images were expressed 
as the average of the two observers’ findings. Any 
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Figure 1  The measurement method. A: Measurement of the common bile duct (CBD) diameter by placing an electronic caliper at the widest visible portion of the 
CBD on magnetic resonance cholangiopancreatography (MRCP); B: Measurement of the length of the extrahepatic bile duct on MRCP. It is the sum of the length from 
the hepatic hilum to the tortuous portion and from the tortuous portion to the ampulla; C: Measurement of the length of the CBD on MRCP. It is the sum of the length 
from the cystic duct insertion to the tortuous portion and from the tortuous portion to the ampulla; D: Measurement of the portal vein anteroposterior diameters by 
placing the electronic caliper at the splenic veins into the portal vein on T2-weighted images.

A B

C D

A B C

Figure 2  The cystic junction radial orientation. An FRFSE T2-weighted image (A) shows lateral insertion of the cystic duct (arrow). A coronal SSFSE T2-weighted 
image (B) shows medial insertion of the cystic duct (arrow). An FRFSE T2-weighted image (C) shows posteroanterior insertion of the cystic duct (arrow). SSFSE: Single-
shot fast spin-echo; FRFSE: Fast-recovery fast-spin echo.
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weight, BMI, PVD, and extrahepatic duct and CBD 
length were expressed as the mean ± SD. The upper 
limit of the 95% reference range for the CBD diameter 
was defined as the mean + 1.64 SD.

The independent t test was used to compare the 
CBD diameter between patients younger and older 
than 60 years and between genders. CBD diameters 
were analyzed based on age, body length, body weight, 
PVD, and extrahepatic duct and CBD length using 
Pearson correlations. The CBD diameters in the end-
inspiration and end-expiration phases were analyzed 
using paired t tests. Analysis of variance (ANOVA) was 
used to compare the diameter by BMI, cystic junction 
radial orientation and cystic junction location. Linear 
regressions were used to confirm the relationships 
between the CBD diameters and age.

The data analysis was performed using Statistical 
Package for Social Sciences (SPSS) for Windows (Version 
13.0, Chicago, IL, United States). P values ≤ 0.05 were 
considered statistically significant.

RESULTS
Agreement between the two radiologists was good 
regarding the prevalence of the cystic junction location (k 
= 0.79) and moderate concerning the prevalence of the 
cystic junction radial orientation (k = 0.53).

Among the 862 subjects, the mean diameter of the 
CBD on end-expiration MRCP was 4.13 ± 1.11 mm 
(1.76-9.45 mm). There was a significant correlation 
between the CBD diameter and age (r = 0.484, P < 

0.05; Figure 4). According to the linear periodic model, 
the regression equation for diameter was as follows: 
0.033 × age + 2.624. Thus, the duct gradually dilated 
by 0.033 mm per year. Table 1 lists the mean CBD 
diameters of the subjects in each group. The upper 
limit of the 95% reference range for the CBD diameter 
was 5.95 mm, resulting in the reasonable upper limit 
of 6 mm for the asymptomatic population. The CBD 
diameter in people older than 61 years of age (4.93 
± 1.15 mm) was significantly different than that in 
subjects younger than 60 years of age (3.93 ± 0.99 
mm; t = -11.364, P = 0.000).

In the cohort of 862 subjects, the mean CBD 
diameter in females was slightly larger than that in 
males (4.18 ± 1.09 mm vs 4.09 ± 1.13 mm), although 
this difference was not statistically significant (t = 
-1.252, P = 0.211).

Among the 221 volunteers, the mean CBD diameter 
was slightly larger on end- inspiration MRCP (3.90 ± 0.96 
mm) than on end-expiration MRCP (3.88 ± 0.96 mm), 
but the difference was not statistically significant (t = 
-0.896, P = 0.371) (Figure 5).

In the cohort of 221 volunteers, the normal weight 
subjects (83.7%; 185/221) had a CBD diameter of 3.85
± 0.95 mm, the overweight subjects (14.5%; 32/221) 
had a CBD diameter of 4.09 ± 1.00 mm, and the obese 
subjects (1.8%; 4/221) had a CBD diameter of 3.61
± 1.14 mm. The CBD diameters are not significantly 
different among the normal weight, overweight and 
obese groups (F = 1.034, P = 0.357).

In the 221 volunteers, the mean CBD diameters 
were not significantly related to body length or body 
weight (Table 2). In the 862 subjects, the mean CBD 
diameters were not significantly related to the PVD, 
extrahepatic bile duct length or CBD length (Table 2).

Based on the different cystic junction radical orienta-
tions, subjects (74.8%; 645/862) with a lateral junction 
had a CBD diameter of 4.09 ± 1.10 mm, subjects with 
a medial junction (7.9%; 68/862) had a CBD diameter 
of 4.25 ± 1.30 mm, and subjects with a posteroanterior 
junction (17.3%; 149/862) had a CBD diameter of 4.24 
± 1.03 mm. The CBD diameters were not significantly 
different between the subjects grouped based on cystic 
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Figure 3  The cystic junction location. Magnetic resonance cholangiopancreatography shows proximal (A), middle (B) and distal (C) third conjunction of the cystic 
duct with the common bile duct (arrow).

  Group 
  number

Age (yr) Patient 
number

Common bile duct diameter
Mean ± SD (mm)

  I ≤ 20   42 3.23 ± 0.77
  II 21-30 123 3.45 ± 0.67
  III 31-40 137 3.80 ± 0.97
  IV 41-50 234 4.01 ± 0.89
  V 51-60 155 4.50 ± 1.11
  VI 61-70 113 4.83 ± 1.18
  VII > 70   58 5.12 ± 1.10

Table 1  Common bile duct diameters in each age group
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junction radial orientation (F = 1.559, P = 0.211). 
Based on the cystic junction location, subjects with 
a proximal insertion (23.5%; 203/862) had a CBD 
diameter of 4.04 ± 1.17 mm, subjects with a middle 
insertion (73.8%; 636/862) had a CBD diameter of 4.30 
± 1.08 mm, and subjects with a low insertion (2.7%; 
23/862) had a CBD diameter of 4.16 ± 1.08 mm. The 
CBD diameters were not significantly different among 
the groups based on cystic junction location (F = 1.683, 
P = 0.186).

DISCUSSION
In this study, we found that the mean diameter of the 
CBD on end-expiration MRCP was 4.13 ± 1.11 mm, 
with a range of 1.76 to 9.45 mm. The CBD diameters 
were significantly different between patients younger 
and older than 60 years of age (P < 0.05). The CBD 
diameter was correlated with age (r = 0.484; P < 0.05) 
and gradually dilated 0.033 mm per year. We suggest 
that the normal upper limit of the duct should be set at 
6 mm. The CBD diameters were not significantly related 
to gender, body length, body weight, BMI, PVD, the 
length of the extrahepatic duct or the CBD, the cystic 
junction radial orientation or location. Respiration did 
not affect the non-dilated CBD diameter. Our results 
established a reference range for the CBD diameter on 
MRCP in an asymptomatic population that will be useful 
for evaluating suspected biliary tract disease.

Previous studies have shown that the mean dia-
meter of the CBD is between 3.4 and 7.39 mm, with a 
range of 1.0 to 15.0 mm[1,2,4-8,18,19], and our results were 
well within the reported range. In our study, the upper 
limit of the 95% reference range for the CBD diameter 
was 5.95 mm, and the upper limit was 6 mm; these 
values are comparable to those from ultrasound[4] and 
CT[2]. The upper limit in our study was lower than that 
reported by Chen et al[1], possibly because of the larger 

population and wider age range in our study. 
A few reports have considered the important age-

dependent variations in the CBD diameter[1-4,6,8,9,18,19]. 
Some studies have revealed a slight increase in duct 
diameter with advancing age[6,9]. It has also been 
shown that the CBD diameter is directly proportional to 
age after patients were divided into two groups with 65 
years as the cut-off age[1]. Park et al[18] reported that 
the CBD diameter by CT in people older than 51 years 
of age was significantly different than that in subjects 
younger than 50 years of age. Additionally, Kaim et 
al[19] reported that the CBD diameter in asymptomatic 
elderly subjects (> 75 years) was considerably higher 
compared with the recommended borderline values in 
the ultrasound literature. However, Horrow et al[7] found 
no increase in the size of the extrahepatic bile duct 
with increasing age in an adult population, and their 
data do not support the rule of a 1-mm-per-decade 
increase in the size of the bile duct by ultrasound. In 
this study, we found that the CBD diameter increases 
with age and gradually dilates 0.033 mm per year. CBD 
diameters are significantly different between patients 
who are younger or older than 60 years of age, perhaps 
because longitudinal smooth muscle bands and their 
intervening connective tissue fragments with increasing 
age accompanied by the loss of the reticulo-endothelial 
network of the ductal wall[20], resulting in age-related 
biliary dilatation of the CBD.

Some previous studies have reported that gender 
has no significant effect on the CBD diameter[1,3,8]. 
However, Matcuk et al[9] found that the extrahepatic 
bile duct increases with female sex by ultrasound. Our 
studies support the notion that gender has no significant 
effect on the CBD diameter.

Wachsberg[5] demonstrated that the maximal bile 
duct measurement can increase during deep inspiration 
by ultrasonography. However, their study included thirty 
subjects with a maximal anteroposterior CBD diameter 
of 5 mm or greater, some of whom presented with biliary 
obstruction. An MRCP study[21] found that the mean 
maximal diameter of the extrahepatic bile duct was 
significantly larger on endinspiratory MRCP in the group 
of subjects with an extrahepatic bile duct diameter of less 
than 10 mm. However, their study included 102 patients 
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Patient 
number

Mean ± SD R value P  value

  Body length (m) 221   1.60 ± 0.07 -0.067 0.325
  Body weight (kg) 221 57.01 ± 9.17  0.041 0.548
  Portal vein diameter (mm) 862   8.79 ± 0.91  0.034 0.318
  Length of the extrahepatic 
  bile duct (mm)

862 63.75 ± 9.07  0.045 0.185

  Length of the CBD (mm) 862   47.53 ± 10.44  0.003 0.922

Table 2  Pearson correlation coefficients between the 
common bile duct diameters and their relationship to different 
parameters

CBD: Common bile duct.
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Figure 4  Pearson correlation between the diameter of the common bile 
duct and age (r = 0.484, P = 0.000).
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with suspected biliary abnormalities by ultrasonography 
or computed tomography. Our results showed that the 
mean CBD diameters between end-inspiratory MRCP 
and end-expiratory MRCP were not statistically different. 
Our study is unique in that MRCP was used to evaluate 
the effect of respiration on the “normal” diameter of 
the CBD. Our results indicate that respiration does not 
affect the non-dilated CBD diameter. We speculate that 
the significant changes in the CBD diameter between 
inspiration and expiration[5,21] may suggest dilation of 
the CBD.

Previous studies have suggested that body length 
and body weight have no significant effect on the CBD 
diameter[3,8]. Our studies support these observations. 
Daradkeh et al[3] reported that the CBD diameter was 
correlated with BMI by ultrasound. In this study, we 
found that BMI had no significant effect on the CBD 
diameter, perhaps because ultrasound has limitations 
regarding overweight persons[22]. In our study, 14% 
(32/221) of the patients were overweight, and 1.8% 
(4/221) were obese. Ultrasound may have certain 
limitations in measuring the CBD diameter in these 
15.8% of the patients, thereby resulting in measureable 
differences.

In our study, we also found that the PVD was not 
associated with the CBD diameter on MRCP, a finding 
that is similar to that reported by Chen et al[1].

The most common or ‘‘normal’’ way of entry (up to 
65%) involves draining the cystic duct from the right 
lateral position[23]; however, in other series, a lateral 
junction was observed in only 31.8% of the cases[14]. 
In our study, lateral insertion of the cystic duct was 
detected in 74.8% of the cases, whereas medial and 
posteroanterior insertions accounted for the remainder. 
Our study of the cystic junction radial orientation 
supports the report by Turner et al[23]. The cystic duct 
usually joins the common hepatic duct about halfway 
between the porta hepatis and the ampulla of Vater (in 
75% of cases)[23]. We found that the cystic duct joins the 
common hepatic duct about halfway between the porta 
hepatis and the ampulla of Vater in 73.8% of cases, a 
rate similar to that reported by Turner et al[23]. We found 

no relationships among the diameter and length of the 
extrahepatic duct, length of the CBD, cystic junction 
radial orientation or cystic junction location.

There are some limitations to this retrospective 
study. First, the variation in the depth of individual 
patient inspiration may have affected the length and 
maximal diameter of the extrahepatic bile duct during 
respiratory MRCP, although all of the patients were 
instructed before the examinations to take a deep 
breath or to completely exhale. Second, there were only 
a few patients older than 70 (6.7%) or younger than 20 
(4.9%) years. This may have introduced bias regarding 
the imaging review and analysis.

In conclusion, in this study, we established a reference 
range for the CBD diameter on MRCP for an asymp-
tomatic population. The CBD diameter is correlated with 
age, and its normal upper limit can be set at 6 mm. 
Respiration and other factors, such as gender, body 
length, body weight, BMI, PVD, extrahepatic duct and 
CBD length, and the cystic junction radial orientation 
and location, do not affect the non-dilated CBD diameter. 
The significant changes in the CBD diameter between 
inspiration and expiration may suggest dilation of the 
CBD. This is a useful reference for evaluating suspected 
biliary tract disease.

COMMENTS
Background
A dilated common bile duct (CBD) suggests obstructive. An accurate reference 
range for CBD size remains debatable. Magnetic resonance cholangio-
pancreatography (MRCP) can be used to measure the diameter of the CBD.

Research frontiers
An accurate reference for CBD size on imaging.

Innovations and breakthroughs
To measurement the CBD diameter in a large cohort of asymptomatic patients 
(862) using MRCP.

Applications
The CBD diameter is correlated with age, and its normal upper limit can be set at 
6 mm. Respiration and other factors, such as gender, body length, body weight, 
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Figure 5  Deep respiratory magnetic resonance cholangiopancreatography obtained in a 32-year-old female volunteer. Breath-hold magnetic resonance 
cholangiopancreatography obtained during end-expiration (A) or end-inspiration (B) provides an overview of the common bile duct (arrow). There is no obvious 
change in the common bile duct diameter.
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body mass index, portal vein diameter, extrahepatic duct and CBD length, and the 
cystic junction radial orientation and location, do not affect the non-dilated CBD 
diameter.
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This work is alright to publish. However, more relationships of diameter other 
than age should be presented. Relationships of diameter and say, gender, patient 
weight and height are suggested.
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