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Abstract

Traditionally, the common bile duct (CBD) has been said to measure up to 6 mm in patients with gallbladders
and up to 8 mm in cholecystectomized patients. However, these recommendations are based on very old
studies performed with trans-abdominal ultrasound. Echoendoscopy has greater sensitivity and specificity for
evaluating the bile duct, but studies had not yet been done in our population to evaluate the normal size of
the CBD by this method.

Objective: The objective of this study was to evaluate the size of the CBD in patients with gallbladders and
patients without gallbladders.

Materials and Methods: This is a prospective descriptive study of patients who underwent echoendoscopy
at the gastroenterology unit in the EI Tunal hospital, Universidad Nacional de Colombia. Patients had been
referred for diagnostic echoendoscopy to evaluate subepithelial lesions in the esophagus and/or stomach.
Once the lesion had been evaluated and an echoendoscopic diagnosis had been established, the transducer
was advanced to the second duodenal portion to perform bilio-pancreatic echoendoscopy. The size of CBC
at the hepatic artery was measured to avoid altering the size of the CBC. These data were collected in online
forms in Google drive that were filled out during the echoendoscopic procedure. A scatter plot was graphed
and analyzed to assess the size of the common bile duct in the entire study population.

Results: The study took place between January 2013 and September 2013 during which time 100 echoen-
doscopies were performed for subepithelial lesions in the upper digestive tract. The average patient age
was 55.6 years, 65% of the patients were women, 18% of the patients had had previous cholecystectomies
and 50% of these patients were women. The average common bile duct size was 4.88 mm (range: 2.6 to 7
mm). In the group with intact gallbladders (88%) the average CBC was 4.16 mm (range 2.6 to 6 mm), among
women with intact gallbladders the average CBC was 3.9 mm (range 2.6 to 5 mm) and among men with intact
gallbladders the average CBC was 4.42 mm (range 3 to 6 mm). In the group of cholecystectomized patients
the average CBC was 4.88 mm (range 3 to 7 mm), in the group of cholecystectomized women the average
was 4.84 mm (range 4.6 to 7 mm), and among cholecystectomized men the average was 4.92 mm (range:
3to 7 mm).

Conclusions: Our study shows that the normal size of the common bile duct is 4.16 mm. This is smaller
than the size accepted by the literature and than the 4.88 mm in cholecystectomy patients. This is interesting,
since if the common bile duct is indeed larger following cholecystectomy, we could discard biliopancreatic
pathology with diagnostic echoendoscopy.
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INTRODUCTION

Diseases and biliary disorders associated with obstruction
affect a significant portion of the world’s population. The
size of the common bile duct (CBD) is a predictor of biliary
obstruction and, therefore, measurement is an important
component of biliary system evaluation. (1)

As time has passed, the development of modern medi-
cal imaging technology has enabled better and more accu-
rate measurement of the bile duct. (1, 2) The availability
of diagnostic tests that allow appropriate evaluation and
measurement of the CBD and correlation with parame-
ters of normality has allowed us to distinguish between
cholestasis secondary to obstruction and non-obstructive
cholestasis. (1, 3) Although a plethora of literature related
to the normal size of the CBD has been published, there is
great diversity in the design and measurement technique.
Currently, the most frequently used techniques are transab-
dominal ultrasound [TU], computed tomography scans
[CT], magnetic resonance cholangiopancreatography
[MRCP], endoscopic ultrasonography [EUS] and endos-
copic retrograde cholangiopancreatography [ERCP]).
(4-16) These measuring techniques have allowed the
normal upper limit to be fixed conventionally at 6 mm.
Nevertheless, this is somewhat arbitrary and dependent on
a variety of factors including measurement technique and
the patient’s sex, weight, postprandial measurement and
medications. (17-19)

Since its introduction into clinical practice in the 1980s,
EUS has been used to diagnose and stage benign and
malignant gastrointestinal and pancreatobiliary disorders.
Comparative studies have shown that EUS is more accu-
rate than TU, CT, and MRI for detection and staging of
extraluminal lesions and lesions of the gastrointestinal tract
(GIT). (20-22) EUS combines endoscopic visualization
with ultrasonographic imaging, and - given the proximity
of the extrahepatic biliary tract to the proximal duode-
num - it allows better evaluation of this area than do other
methods. Two metaanalyses, each covering more than 25
trials and more than 2,500 patients, have reported a sen-
sitivity of 89% to 94% and a specificity of 94% to 95% for
EUS detection of choledocholithiasis (23, 24). Both used
ERCP and intraoperative cholangiography as the gold
standard of detection. However, despite the demonstrated
usefulness of EUS as a diagnostic method, there have been
no previous studies in the Americas and Europe that have
evaluated the normal parameters of CBD diameter with
this diagnostic technique. For this reason, we decided to
carry out the study presented here.

MATERIALS AND METHODS

This is a prospective descriptive study that was conducted
between January 2013 and September 2013. During this
period, a total of 100 patients between the ages of 19 and 80
years old underwent EUS in the gastroenterology unit of
Universidad National of Colombia’s El Tunal Hospital. The
patients underwent EUS diagnosis for evaluation of sube-
pithelial lesions in the esophagus or stomach. Patients with
known biliary pathologies, diagnostic suspicions of biliary
pathologies, and stenoses of the duodenum were excluded.
After explaining the procedure and potential complica-
tions, informed consent forms were signed. Procedures
were done under sedation by an anesthesiologist who
administered drugs in accordance with prior evaluation
by the anesthesiology service and the hospital’s protocol.
Patients’ vital signs (arterial blood pressure, arterial oxygen
saturation [Sat Oz] and electrocardiographic tracings)
were continuously monitored. Procedures were conducted
with patients in the left lateral decubitus position using an
EU-M60 EU-MEL1 ultrasonic processor and an Olympus
manufactured ultrasound model number GF-UM160 with
an insertion tube diameter of 10.5 mm, a tip diameter of
12.7 (mm), mechanical radial ultrasonic orientation, 360 °
scanning, 5-20 MHz frequencies, and an oblique front view
angle. Once the lesion had been evaluated and a diagno-
sis arrived at, the transducer was advanced to the second
duodenal portion. There, it was located to allow evaluation
of the CBD from its origin in the hilum to its convergence
with the hepatic bile duct. This method can display between
95% and 100% of the CBD. (25) Procedures were perfor-
med at frequencies between 7.5 and 12 MHz by an expert
echoendoscopist (MG) who has logged more than 3,000
EUS hours. Procedures met the quality standards of the
American Society for Gastrointestinal Endoscopy (ASGE)
for 2015. (26) The CBDs were identified and measured at
the portal vein where the hepatic artery crosses perpen-
dicularly. The exterior walls were taken as the boundaries
using electronic gauges. All procedures were attended by at
least two nurses with endoscopy training. These data were
collected in online forms in Google drive filled out during
the echoendoscopic procedure. Frequency calculations
were performed with Microsoft Excel, and nominal data
were described as frequencies and percentages.

RESULTS

Average patient age was 55.6 years, 65% of the patients
were women and 18% had had a previous cholecystectomy.
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In order of frequency, indications for endoscopic proce-
dures were gastric submucosal lesions (58%), esophageal
submucosal lesions (34%), mediastinal lymphadenopathy
(5%) and thickened gastric folds (3%) (Table 1).

Table 1. Characteristics of the population

Characteristic Percentage

Age (years) 55.6
Male 35
Female 65
History of cholecystectomy 18
Indication

Submucosal gastric lesions 58

Submucosal esophageal lesions 34

Study of mediastinal lymphadenopathy 5

Thickened gastric folds 3

Of the 100 patients who met the inclusion criteria, 18%
had previous cholecystectomies. Of this group, 50% were
women. The average size of the bile duct as measured by the
transducer located in the second duodenal portion was 4.88
mm (range 2.6 to 7 mm). In the group of patients with no sur-
gical history related to the CBD (88%), the mean choledo-
chal size was 4.16 mm (range 2.6 to 6 mm). In the subgroup
of women with intact gallbladders, the mean CBD was 3.9
mm (range 2.6 to S mm), and in men with intact gallbladders,
the mean CBD size was 4.42 mm (range 3 to 6 mm). In the
group of cholecystectomized patients, the mean choledochal

size was 4.88 mm (range 3 to 7 mm). In the group of cho-
lecystectomized women, the mean was 4.84 mm (range 4.6
to 7 mm), and in the group of cholecystectomized men, the
mean was 4.92 mm (range 3 to 7 mm) (Figure 1). We found
no variations of the CBD measurement by EUS related to the
age of the patients evaluated (Figure 2).

DISCUSSION

TU s the initial diagnostic method of choice for assessment
of the biliary tract, particularly if an obstruction is suspec-
ted. It can provide real-time assessment of the intrahepatic
and extrahepatic biliary tract and gallbladder which allows
measurement of these structures in most cases. In addition,
it is a non-invasive, low-cost and easily accessible proce-
dure. Nevertheless, it is operator dependent and the quality
of the images obtained depends largely on interposed intes-
tinal gas, tissues and abdominal fat. It can also be difficult
to visualize the distal part of the CBD and papillary area
clearly, and diagnosis of calculi in the CBD is limited by its
low sensitivity of 77%. (27-30)

CT scans, although not invasive, involve exposure to
radiation and contrast medium and have low sensitivity
for detection of biliary diseases. (30) The visualization of
gallstones in CT scans varies with the chemical composi-
tion of the calculi. Most calculi are radiopaque, but some
have only soft tissue density and may be difficult to visua-
lize. Ten to twenty percent of gallstones are composed of
pure cholesterol. (31)

Cholecystectomized men 4.92
Cholecystectomized women 4.84
Cholecystectomized patients 4.88
Men with intact gallbladders 442
Women with intact gallbladders 3.9
Patients with intact gallbladders 4.16
All patients 4.88
T T T T T
0 1 2 3 4 5 6

Figure 1. CBD size in millimeters according to gender and histories of cholecystectomies.
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Figure 2. Scatter diagram of variation of CBD size compared to age

ERCP is often considered to be the gold standard of diag-
nostic methods for evaluating patients suspected of having
biliary tract disease. However, this procedure should be
reserved for cases requiring therapeutic intervention since
the document risks inherent to this procedure include
acute pancreatitis (2.4% to 4%), bleeding (0.3% to 1.4%),
ascending biliary infections (1.4%), perforations (0.6%),
and a mortality rate of 0.2% to 0.9%. (2, 18, 32, 33)

MRCP offers advantages over CT scans and ERCP for
evaluating the common bile duct: visualization of gallsto-
nes is not affected by their internal compositions, does not
require sedation and provides an accurate image of the bile
duct and the pancreatic duct plus there is no radiation risk.
Nevertheless, decision-making models based on MRCP
results have not reduced the number of ERCPs in patients
with choledocholithiasis and other biliary diseases. (18) In
addition, its accuracy decreases when fatty planes are inade-
quate and when there is little liquid contained in the CBD
plus MRCP is contraindicated for patients with claustropho-
bia and for those with implanted electronic devices. (34)

Like ERCP, EUS provides a direct endoscopic view of
the periampullary area and offers an excellent echogra-
phic evaluation of the extrahepatic biliary tract, pancreas,
and duodenal wall. It has advantages over MRCP in the
detection of small stones (up to 0.1 mm) and, in theory,

if EUS demonstrates gallstones, therapeutic ERCP can be
performed immediately after a single session of sedation.
This reduces the risk inherent in the anesthetic procedure
and has been shown to be cost-effective, with high sensiti-
vity and specificity, and low morbidity (35-38). It has also
been shown to reduce unnecessary therapeutic ERCP by
60% to 73%. However, there are drawbacks related to EUS
including inaccessibility (even more marked in our envi-
ronment), requirements for sedation, and the fact that it
is dependent on the operator. For patients with anatomi-
cal alterations such as prior surgery involving the upper
digestive tract, acquisition of images may be limited by the
absence of anatomical references. (2, 34, 35, 37) Operator
experience plays an important role in the procedure’s sen-
sitivity: when the examination is performed by an expert
operator, the sensitivity is almost double (77% to 90%)
that of an operator with little experience (37% to 47%).
(28, 39) When MRCP has failed to find a clear cause for
extrahepatic biliary dilatation, EUS allows the cause to be
diagnosed with certainty. (40)

Despite the large amount of information available regar-
ding CBD diameter and various useful techniques, there
is very little EUS information available on normal CBD
measurement in patients with biliopancreatic disease who
are asymptomatic. We verified this through a search of
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PubMed, Embase, Ebsco, Tripdatabase, Ovidsp, Springer,
Science Direct, and ProQuest using the following Mesh
terms: endosonography [Mesh] and common bile duct
[Mesh]). One of the studies that was found was conducted
in Israel. It included 647 patients grouped according to age
and surgical histories of cholecystectomy. The study found
that the average CBD diameter for the 18-49 year old group
with gallbladders intact was 4.4 (+ 1.2) while the average
CBD diameter for the 18-49 year old group who had under-
gone cholecystectomies was 5.1 (+ 1.8). Similarly, the
average CBD diameter for the 50-59 year old group with
gallbladders intact was 4.9 (+ 1.6) while the average CBD
diameter for the 50-59 year old group who had undergone
cholecystectomies was 5.8 (£ 1.5). For the 60-69 year old
group with gallbladders intact, it was 5.4 (+ 1.6) while for
the 60-69 year old group who had undergone cholecystec-
tomies, it was 6.6 (+ 2). For the 70-79 year old group with
gallbladders intact, it was 5.7 (+ 1.7), while for the 70-79
year old group who had undergone cholecystectomies, it
was 6.6 (+ 1.7). For those over 80 years with intact gall-
bladders, average CBD diameter was 6 (+ 1,6) and for those
in this age group who had undergone cholecystectomies,
it was 9.6 (£ 0.7). The study concluded that the diameters
of CBD increase proportionally with each decade and that
there is an additional increase in diameter in patients with a
history of cholecystectomy. (41)

These results do not correlate with our study’s findings.

In our results, the CBD measurement did not show any
significant correlation with age or history of cholecystec-
tomy. The overall mean diameter of the CBD was 4.89 mm,
the proximal and distal diameter was not measured consi-
dering that the normal CBD is a tubular structure with a
constant diameter. (42-44), The mean CBD diameter that
we found was also less than that found in a study by JS Park
et al. (45) Using multidetector computed tomography
(MDCT) and multiplanar reconstruction, they found that
the mean CBD diameter among 2 different observers of
398 Korean patients was 6.7 mm. (42) A recent study in
Taiwan used MRCP and two different observers to mea-
sure the median CBD diameter of 187 patients. The first
observer found that the median was 4.6 mm (+ 1.8 mm)
with a range of 1.76-10.49 mm, and the second observer
found that the median was 5.0 mm (+ 1.7 mm) with a range
0f 2.42-11.65 mm. (2) These measures are similar to those
found in our population. Another study with a much larger
population has been conducted in Southern California. In
4,119 tests which were classified as normal, the mean dia-
meter of the CBD was 3.8 mm (+ 1.6 mm). (29) Again, this
similar to what was found in our population. More recently,
200 adult patients were studied in India. The diameter of
CBD was measured at 3 different sites and the mean was
found to be 4.1 mm (1.01 mm standard deviation). (1)
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Again, the average found in our population is in agreement
with those found in other latitudes in different populations.

Most likely, multiple factors explain the complexity of
finding the average diameter of the CBD. One possible sou-
rce of discrepancies is the fact that the CBD cross-section
is oval when it is distended. This may affect measurement
when different diagnostic methods are used. Other varia-
tions relate to the time at which measurements are made.
These include inspiration versus expiration, weight, fasting,
consumption of some medications and dysfunctions of the
sphincter of Oddi. (17-19). None of the four studies cited
above correlate to the significant variability according to
gender that we found in our study. (1,2, 17,29)

Similarly, we did not find increasing CBD diameter
according to patients’ ages as has been identified by some
other studies such as the 1983 study of Niederau et al. (5)
They documented that the diameter of CBD was signifi-
cantly correlated with age (r = 0.16). Other studies have
also reported a correlation of duct diameter with age. (1,
18,22, 45).

Other studies such as those performed by Hollow et al.
have not observed any increase in CBD size with age. (12)
Kaude et al. reported that mean CBD size was 2.8-4.1 mm
in patients aged 20 to 71 years. (6) More recently Matcuk
et al. found that age has a small impact on increases in
CBD diameter of approximately 0.2 mm per decade. (29)
This enlargement of the CBD diameter in relation to age
can be explained by the fragmentation of myocyte bands
of the longitudinal smooth muscle and loss of the network
of reticular elastic fibers of the connective tissue dues to
aging. This leads to reduction of contractility and hypoto-
nia of the CBD. Another factor that may be associated is
consumption of medications such as calcium channel bloc-
kers, nitroglycerin, morphine, and phosphodiesterase type
S inhibitors (PDE-5) which may influence the contractility
and tone of the duct. (46) In our population there was no
statistically significant variation in CBD size related to age.
This could be because there was an insufficient number of
patients at each end of the age spectrum. This could guide
future study based on comparing among age groups in a
larger population.

No relation was found in this study between increased
CBD diameters and histories of cholecystectomy. This is
similar to what has been found in other populations. One
study of 234 patients monitored by TU before and after
cholecystectomy found that the mean diameter of CBDs
prior to cholecystectomy was 5.9 mm and that following
cholecystectomies it was 6.1 mm. Despite this difference,
the authors concluded that most patients did not expe-
rience significant CBD dilatation post cholecystectomy. (4)
Subsequently, a 1999 study monitored 59 patients with TU
before the procedure and at three months, six months, one
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year and five years after open cholecystectomy. That study
found that the mean diameter before surgery was 3.43 mm
and at that the mean diameter at the five year follow-up was
3.96 mm (1 mm margin of error in the measurement) , but
this difference is not statistically significant. (47-49)

Despite what has been said so far, there are some limita-
tions in this study. First, it was conducted in only one medi-
cal center. Second, we did not investigate the consumption
of drugs such as opioids, calcium antagonists, nitroglycerin,
and PDE-S5 inhibitors although they can cause dilatation of
CBD. Finally, especially given the wide range of ages in the
population that we study, there was an insufficient number
of patients at each end of the age spectrum that may have
caused some statistical bias.

CONCLUSION

The CBD diameter of the Colombian population is 4.89
mm with an upper limit of 7 mm as measured by EUS.
There were no statistically significant associations with
gender, age or histories of cholecystectomies. This may
be useful as a reference tool for making clinical decisions
regarding biliary obstruction and for defining whether fur-
ther study of a patient or intervention is required.
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