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Diameter of common bile duct: what are the predicting factors?
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Abstract

BACKGROUND: This was a study to determine the correlation between the common bile duct (CBD) diameter and
demographic data, fasting, and the history of opium addiction.

METHODS: This was a cross-sectional study on 375 patients (>16 years old) including 219 females and 156 males. They
had no evident hepatobiliary or pancreatic disease and underwent abdominopelvic ultrasonography for measurement of
their CBD diameter. Ultrasound (US) was performed to measure CBD diameter at the porta hepatis (proximal part) and
behind the head of the pancreas (distal part). Correlation coefficients for the association between CBD diameter and
predictive factors were calculated. t-test was applied to compare the means between the groups.

RESULTS: The mean CBD diameter (1 standard deviation), in proximal and distal parts were 3.64 mm (+1.2) and 3.72
mm (£1.2), respectively. The CBD diameters (proximal and distal) were significantly (P<0.05) correlated with age (r =
0.55 and 0.54, respectively), BMI (r = 0.25 and 0.27, respectively) and portal vein diameter (r = 0.24 and 0.22, respec-
tively). Distal diameter of CBD was significantly larger in opium addicts (5.66 £ 2.65) in comparison with non addicts
(3.68% 1.17, P = 0.04).

CONCLUSIONS: CBD diameter associates with age, BMI, portal vein diameter and opium addiction. CBD dilatation, if it
can not be explained by age, opium usage or large BMI, should be evaluated further to rule out obstruction.
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ver the last two decades ultrasonogra-

phy has become an important device

to evaluate pathologies of the biliary
tree 1 and represents a major diagnostic tool in
suspected bile duct obstruction 2. With the de-
velopment of high resolution scanners the lu-
minal diameter of the common bile duct (CBD)
can be assessed accurately. Despite these tech-
nical developments, controversy persists con-
cerning the effects of cholelithiasis, cholecys-
tectomy, age, sex and weight on the CBD di-
ameter 34 Because a dilated extrahepatic duct
distinguishes obstructive from non-obstructive
causes of jaundice, accurate standards for

normal measurements must be available 5. We
should consider that in patients with gall
bladder stones, and ultrasonographic CBD
dilatation, there is a much higher likelihood of
ductal stones ¢7. The purpose of our study was
to determine association between CBD diame-
ter and age, sex, body mass index (BMI), fast-
ing duration, addiction, portal vein diameter
and liver span.

Methods

Patients: Between June and August 2006, 383
(223 women and 160 men) consecutive patients
older than 16 years old who were referred for
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abdominopelvic ultrasound examination for
any reason underwent ultrasonographic
evaluation of their CBD. Patients' age, sex,
height, weight, fasting duration and history of
opium usage were recorded. They were not
included in the study if they had any history of
pancreatic, liver or biliary disease. They were
also excluded if they had intrahepatic bile duct
dilatation, hepatomegaly (liver span >15 cm),
pancreatic mass, or abdominal ileus which in-
terfered with ultrasonography. So, eight cases
were excluded, five because of abdominal il-
eus, two with hepatomegaly, and one with a
pancreatic head mass and mild intrahepatic
biliary dilation. 375 cases remained in study
(219 females and 156 males).

Scanning technique: The term CBD denotes
the common channel of either the common he-
patic or the true common bile duct, because
cystic duct insertion can not be shown. All ex-
aminations were performed by a single radi-
ologist and CBD diameters were determined
with a real time scanner (curve linear array
probe, 3.5-5 MHz, Toshiba, model Just Vision,
1999). Examinations were performed in the su-
pine position, and in maximal inspiration. At
first, we measured the liver span in the
parasagittal plane in the midclavicular line,
and then by using the right anterior subcostal
window, the diameter of the CBD and portal
vein were measured at porta hepatis (as
proximal CBD diameter recorded). Finally, the
CBD diameter (as distal part of CBD) was
measured in longitudinal view, behind the
pancreatic head. Measurements were made
from inner to inner walls of the ducts by using
electronic calipers.

Statistical analysis: Analysis was performed
with Statistical Package for Social Science
Software (SPSS version 11.0 Chicago, IL, USA).
The data were presented as mean (+ SD) and
frequency (%), where appropriate. Correlation
coefficients were evaluated using Spearman
correlation test. To evaluate the normality of
data distribution, the Kolmogorov-Smirnov
test was used. To compare CBD diameter re-
garding sex and opium addiction, independ-
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ent-sample t test was used. Also, logistic re-
gression analysis was used to assess the asso-
ciation of predicting variables with CBD di-
ameter, as the dependent parameter. P value
<0.05 was considered statistically significant.

Results

The participants aged between 16-97 years
(mean age of 44.47 + 17.14 years) and included
219 (58.4%) women and 156 (41.6%) men.
There were nine opium addicted cases and 26
cases with asymptomatic gallbladder stones.
The mean CBD diameters of proximal and dis-
tal parts were 3.64 mm (+ 1.2) and 3.72 mm (+
1.2), respectively. Strong correlation between
proximal and distal parts was found (r = 95%,
P<0.05). CBD diameter was significantly corre-
lated with age, BMI and portal vein diameter,
but not with duration of fasting or liver span
(table 1). CBD diameter in opium users was
significantly higher than that in non-opium
users (table 2). No association was found be-
tween CBD diameter and sex or gallbladder
stones (table 2).

Discussion

Our results showed a significant correlation
between CBD diameter and age, BMI and por-
tal vein diameter. Ninety five percent confi-
dence interval (CI) for CBD diameter in proxi-
mal part was 3.52-3.70 mm and in distal part
was 3.60-3.85 mm which were in the range of
the reference studies 4. There was a strong cor-
relation between diameter of CBD in proximal
and distal parts. This was expected because the
normal CBD is a tube with a constant diame-
ter. This study showed a strong correlation be-
tween CBD diameter and age but there was
not any significant difference between two
sexes. These results are in agreement with the
studies of Wu et al 3, Kaim et al 2, Niederau et
al + and Bowie 8. The enlargement of CBD di-
ameter by increasing age may be explained by
fragmentation of the longitudinal smooth
myocyte bands and intervening connective tis-
sues, and loss of the reticulo-elastic network of
duct wall by ageing 2. In contrast, Horrow et al
5 did not find an association between age and
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Table 1. Correlation coefficients between proximal and distal CBD diameter
and predicting factors.
MEAN £SD(RANGE) PROXIMAL DISTAL
Age(Yr) 44+16(16-97) 0.54(<0.001) 0.53(<0.001)
BMI 27.74£5.0(13.6-52.9) 0.26(<0.001) 0.28(<0.001)
Fasting duration( hr) 6.1+4.2(0.5-48) 0.07(0.13) 0.08(0.11)
Liver span 113+17(68-150) 0.07(0.13) 0.06(0.22)
Portal vein diameter 9.75+1.25(6.5-13.5) 0.23(<0.001) 0.23(<0.001)

*data presented as r (P value)

Table 2. Univariate analysis of CBD diameter regarding sex, cholecystectomy and opium usage.

Male sex Cholecystectomy Opium user
yes No Yes No Yes no
Proximal 3.74+1.30 3.57+1.15 4.13+£0.97 3.63+1.22 5.37+£2.67 2.60+1.13
(p-value)
(0.13) (0.14) (0.03)
Distal 3.83+1.29 3.65+1.22 4.13+0.97 3.71+£1.25 5.66+2.65 3.68+1.17
(p-value)
(0.18) (0.22) (0.04)

*Data presented as mean+SD.

diameter of the CBD in an asymptomatic
population. Horrow did not consider the respi-
ratory phase for duct measurements which
was accounted for in our study; maximum ul-
trasonographic CBD diameter can increase in
deep inspiration °. We also did account for BMI
which we found has a correlation with CBD
diameter. This was expected because CBD is a
part of the body habitus. This would be the
same for portal vein diameter, which has a
strong correlation with CBD diameter. The
current results did not show any correlation of
duct size with fasting duration and liver span.
While normal non-obstructed CBDs should
have a roughly constant diameter without

change due to different meals, it would be ex-
pected not to find any correlation of their di-
ameter by hours of fasting. Our study sug-
gested an association between CBD diameter
and addiction, though a more precise study
with larger samples is recommended. The
study of Chuah et al 1 also showed signifi-
cantly larger CBD in opium addicts. CBD dila-
tation in opium addicts is probably due to
morphine and opioids which cause sphincter
of Oddi spasm, increasing CBD pressure
chronically, resulting in functional obstruction
of the CBD. We were not able to find the effect
of gallstones on the CBD diameter. Because of
the small number of cases with incidental gall
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bladder stones in our study, another specific =~ not alter CBD diameter significantly. If CBD

S
C

tudy on these patients is recommended. In  dilatation can not be explained by age, opium
onclusion, CBD diameter correlates with age, = usage or a large BMI, the patient should be fur-

BMI, portal vein diameter and opium addic-  ther evaluated to rule out an obstruction.
tion. Fasting duration, liver span and sex do
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