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Abstract

Purpose: Bile duct dilatation after open cholecystectomy continues to be a matter of controversy. We aimed
determine the magnitude of common bile duct (CBD) dilatation after open cholecystectomy followed up to 1
year.

Methods: Sixty-four cases (age, 47.3 £ 11.7 years; men, 28; women, 36) enrolled in this study. They received
open cholecystectomy in Upgraded Department of Surgery, Darbhanga Medical College & Hospital,
Laheriasarai, Bihar for symptomatic cholelithiasis or gallbladder polyps with normal bile duct, less than 7 mm.
The CBD diameter was measured by one radiologist using ultrasonography at the maximum point after full
length evaluation of extrahepatic bile duct. Forty-five and thirty-one cases were followed at 6 months and 1
year, respectively.

Results: The CBD was dilated slightly from 4.1 mm at baseline to 5.1 mm at 6 months and 6.1 mm at 12 months
after open cholecystectomy. The number of cases of CBD dilatation of more than 7 mm at 6 months and at 12
months after cholecystectomy were 11 (24.4%) and 9 (29.0%), respectively. Seven cases at 6 months and 5 cases
at 12 months showed bile duct dilation of more than 3 mm compared to baseline. There were no cases having
bile duct dilation of more than 10 mm.

Conclusion: Postcholecystectomy dilatation of the bile duct occurred slightly in most cases. But some cases
showed more than 3 mm dilatation over baseline.

Asymptomatic bile duct dilatation of up to 10 mm can be considered as normal range in patients after open
cholecystectomy.
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I.  Introduction

As abdominal ultrasonographic exams are frequently performed, bile duct dilatations are incidentally
found in gallbladder resected patients. When bile duct dilatation is discovered in asymptomatic patients, it is
often difficult to differentiate whether it is the physiological change of gallbladder resection or the early findings
of bile duct lesions.

In order to differentiate the diagnosis of asymptomatic bile duct dilatation, one needs to perform
magnetic resonance cholangiopancreatography (MRCP) or endoscopic retrograde cholangiopancreatography
(ERCP), which are both expensive and/or invasive tests. Therefore, it is necessary to understand the
physiological change of the bile duct after open cholecystectomy to reduce unnecessary testing for the early
detection of bile duct lesions.

After a hypothesis suggested by Oddi in 1887, many studies reported that the physiological dilatation
of the bile duct after cholecystectomy was due to the disappearance of the gallbladder’s reservoir function.
However, the frequency and degree of bile duct dilatation after gallbladder resection are reported differently. In
addition, since most of the reported studies were based on the western population, it is assumed that these results
may be different in the eastern population, who frequently show anomalous union of pancreaticobiliary duct
(AUPBD) and a high incidence of bile duct stones. However, there have only been a few studies reported thus
far.
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AIM OF THE STUDY

The present study aims to determine the physiological change of the bile duct by measuring the
diameter of the common bile duct (CBD) in patients who had open cholecystectomy for gall bladder stones or
gall bladder polyps.

1. Material & Methods
Patients-
Inclusion criteria-
The patients who received open cholecystectomy for gall bladder stones or gall bladder polyps from
one surgeon at the Upgraded Department of Surgery, Darbhanga Medical College & Hospital, Laheriasarali,
Bihar between January 2017 and December 2017.

Exclusion criteria-

Patients who previously underwent abdominal surgeries or ERCP, showed abnormal liver function tests
(LFTs) or pancreatitis at the time of surgery, or showed a bile duct diameter of more than 7 mm were excluded
from this study.

Methods-

The sex, age and diagnosed diseases of the patients were investigated and the CBD diameter was
measured, 6 months after and 12 months after surgery. This was done by one specialist of diagnostic radiology
using a single type of ultrasonography. The CBD diameter was measured in 0.1 mm scale at the widest point of
extrahepatic bile ducts. The changes of CBD diameter before and after surgery were measured from the same
patient. The normal range of the CBD diameter was defined to be less than 6 mm; and the frequencies of being
less than 5.0 mm, 5.1 to 6.9 mm, and more than 7.0 mm were measured. The change of CBD diameter was
expressed in percentages (%), based on the measurements before the surgery and during the follow-up periods.
In particular, the clinical characteristics of patients who showed bile duct to be over 7 mm and a duct dilatation
of more than 3 mm at the follow-up examinations were investigated.

Statistical analysis-

The CBD diameters that were measured at each point were expressed as mean and standard deviation,
and the change was investigated by t-test. The changes of a single patient before, 6 months after, and 12 months
after the surgery were analyzed using a paired t-test wherein the P-value results of less than 0.05 were
interpreted as significant.

I11. Results
Patient characteristics-

Among the 71 patients receiving open cholecystectomy, 64 patients (28 males and 36 females) were
included while 7 patients who showed CBD diameter of more than 7 mm were excluded. Of the 64 patients,
there were 53 patients with cholelithiasis and 11 patients with gallbladder polyps with a mean age of 47.3 + 11.7
years (range, 28 to 83 years) old. The abdominal ultrasonographic follow-up exams, 6 months and 12 months
after surgery, were performed in 45 patients and 31 patients, respectively.

The change of CBD diameter (Table 1)
Before surgery

Before surgery, 82.8% of patients had a CBD diameter of less than 5 mm while 17.2% of patients were
in the 5 to 6.9 mm range making the mean diameter 4.1 £ 1.1 mm. The CBD diameter was found to increase by
age. Eight patients 60 years or older had CBD diameters of 4.5 £ 0.8 mm compared to 56 patients less than 60
years of age with CBD diameters of 4.1 £ 1.8 mm (P < 0.05). Other than that, there were no significant
differences observed in relation to sex or gallbladder disease type.

Table 1. Common bile duct diameter at preoperation and at 6 months and 12 months after cholecystectomy

Time No. of Patients Common bile duct diameter(%)
<5mm 5.1-6.9mm >7-10mm
Preoperative 64 82.8 17.2 0
Post 6 months 45 35.6 40 24.4
Post 12 months 31 29.0 42.0 29.0
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Six months after surgery

Forty-five patients had follow-up exams 6 months after surgery and out of those 35.6% had CBD
diameter measurements of less than 5 mm while 40.0% measured between 5.1 to 6.9 mm with a mean diameter
of 5.7 + 1.8 mm.

In 11 patients (24.4%), the CBD diameter was more than 7 mm (range, 7.0 to 9.2 mm), but no patient
had a measurement of more than 10 mm.

Twelve months after surgery

There were 31 patients who had follow-up exams 12 months after surgery and CBD diameter results
showed that 29% had less than 5 mm and 42.0% ranged from 5.1 to 6.9 mm, with a mean diameter of 6.1 + 1.7
mm. In 9 patients (29.0%), the CBD diameter was more than 7 mm (range, 7.1 to 9.3 mm), but no patient had a
measurement of more than 10 mm.

Change of CBD diameter before and after surgery
Before surgery, the CBD diameters of 6 months and 12 months after surgery show an increase of 45.3

+ 41.8% and 52.7 £ 43.4%, respectively (baseline vs. post 6 months, P <0.0001; baseline vs. post 12 months, P

< 0.000; by paired t-test). CBD diameter increased more than 3 mm in 7 patients (20%) 6 months after surgery

and in 5 patients (20%) 12 months after surgery. Among the 7 patients at 6 months after surgery, 4 patients
showed a reduction in diameter at the 12-month examination, and the 3 patients that were normal at the time,
showed a CBD diameter increase 12 months after surgery. At the follow-up examination, any specific clinical
characteristics of the patients who showed more than a 3 mm dilatation were not discovered and they remained
in an asymptomatic state by showing normal LFTs.

IV. Discussion

The hypothesis of bile duct dilatation as a physiological change that results from the resection of
gallbladder was initiated in the1880s. Suggesting that CBD dilatation was due to the loss of the storing function
of the gallbladder after its resection was confirmed in an animal experiment. Then, dilatation of the bile duct
was proved in the case of gallbladder resection compared to normal cases of human autopsy samples.
Afterward, studies measuring bile duct diameter were performed using intravenous cholangiography. However,
contrary to these findings, the bile duct diameter remained the same or on the contrary decreased, while the
increase was observed only in limited patients. After introducing the abdominal ultrasonography that enables the
direct measurement of bile duct diameter in a normal state, the study mainly used this method. The occurrence
of a physiological change of the bile duct after open cholecystectomy was confirmed by a cross sectional study.

Although many cross sectional studies revealed CBD diameter increase in gallbladder resected patients
compared to normal people, the magnitudes and frequencies of dilatation are different according to each study.
One study reported a CBD diameter of 4.5 mm in the gallbladder resected group by showing a slight difference
of 0.7 mm dilatation from the normal subjects’ 3.7 mm.

Another study reported a dramatically increased CBD diameter of 6.2 mm in the gallbladder resected
group compared to that of 2.8 mm in normal subjects. In a recent study, the gallbladder resected group revealed
a bile duct dilatation of more than 6 mm, which was observed at 80% of the proximal part and 58% of the distal
part of the CBD. Since the cross sectional study presents the possibility that bile duct dilatation is related with
bile duct diseases before surgery, there is a limitation that the dilatation was purely caused by physiologic
changes from open cholecystectomy.

In prospective studies that can represent the direct change of the bile duct after gallbladder resection,
the bile duct dilatation occurred in a limited number of patients,
revealed by the different results of the 16-month follow-up study, 7 out of 67 patients revealed a dilatation of up
to 6 to 10 mm, but there was also a report that showed a dilatation in only a single case out of 40 patients.
Similar results were reported in the more long-term observational studies. The result of a 5 year follow-up for 21
patients after surgery revealed that only 2 patients showed a common hepatic duct dilatation of about 4 mm, and
7 patients showed a slight change of CBD diameter from 4.8 to 5.9 mm.

In other studies investigating patients showing normal gallbladder function and a CBD diameter up to 5
years after surgery, results showed common hepatic duct dilatation of more than 6.0 mm in only a single case
out of 59 patients. The longest follow-up observational study, which investigated bile duct dilatation up to 12
years after the cholecystectomy, reported that patients who were 60 years of age of older revealed a significant
increase from 5.0 to 6.7 mm, but there was no difference for those under 60 years old. When integrating the
above results, most of the patients showed a bile duct dilatation after gallbladder resection in the normal range
and only a limited number of patients showed a dilatation higher than normal range.
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In studies involving eastern populations, a cross sectional study investigating the CBD diameter by
using abdominal ultrasonography of Korean patients revealed the CBD diameter was 8.1 mm in the gallbladder
resected group, which was wider than the 4.5 mm in the normal population. One prospective study performed in
Hong-Kong, investigating the CBD diameter before and after cholecystectomy by ERCP, revealed that 88.6% of
35 patients showed a dilatation of about 2.0 mm, and the degree of dilatation increased proportionally to time
passed for the period of 4 to 14 months. However, in a Taiwanese study, 197 patients revealed a slight CBD
dilatation
from 5.9 to 6.1 mm, and the degree of dilatation was not related to time passage. Since the above studies on
eastern populations applied different imaging techniques and showed different results, bile duct change after
gallbladder resection still remains in dispute.

In the present study, the CBD diameter at 6 months and at 12 months after surgery showed increases of
1.6 mm and 2.0 mm, respectively, and 20% of the patients displayed more than a 3 mm dilatation compared to
that before surgery. These results showed more CBD dilatation and frequency than previous studies. Eastern
populations showed that the CBD dilatation was frequently accompanied by ampullary diverticulum, biliary
sludge, or AUPBD. However, the patients showing a biliary dilatation in the present study were found to be
asymptomatic with normal LFTs. Precision was applied to the present study from the perspective in that the
tests were performed by a single skilled diagnostic radiologist using abdominal ultrasonography. Moreover,
since the present study was performed by contrasting all CBD regions and based on repeated measurement
values that measured the widest CBD diameter, it can be judged to be meaningful and accurate.

Next, what clinical characteristics can be observed in the patients of bile duct dilatation after open
cholecystectomy?

Although the general clinical characteristics of bile duct dilatation have not been well defined, some
reports showed that it is commonly observed when the initial diameter of the bile duct is smaller before surgery
and when the patient is older. But in the present study, the patients’ age, sex, diagnosis and bile duct diameter
did not have effect on the bile duct dilatation after surgery.

Although there is no official guideline, a bile duct diameter of less than 6 mm is generally considered
to be a normal size in adults younger than 65 years of age, and more than 7 mm is considered abnormal. Bile
duct size is not largely affected by sex, body weight and height of the patient, but reported to have a major
correlation with age as there was an increase of 0.3 to 0.6 mm for patients of 10 years difference. According to a
study that investigated the CBD diameter of 230 healthy Koreans, results showed that they had CBD diameters
of 4.5 £ 1.8 mm while 95% of the investigated populations had less than 7.3 mm.

The present study was performed on patients with CBD diameters of less than 7 mm before surgery in
order to investigate the degree of dilatation after surgery of normal people. At 6 months after surgery, a 7 to 10
mm of dilatation was observed in 30% of the total patients. And with the absence of a 10 mm dilatation in the
results, it can be assumed that normal bile duct diameter after receiving open cholecystectomy be established
within 10 mm.

The present study investigated the CBD diameter of patients having normal bile ducts for up to 1 year
after getting a cholecystectomy. A bile duct dilatation of more than 7 mm in 30% of the patients was observed,
while no patients had bile duct dilatation of more than 10 mm. All of the bile duct dilatation patients were
asymptomatic while clinical characteristics that can be differentiated from the others were not observed.

In conclusion, a CBD dilatation within 10 mm in gallbladder resected patients can be regarded as
normal physiological change.
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