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Common bile duct exploration (CBDE) is an accepted treatment for choledocholithiasis.

This procedure is not well studied in the elderly population. Here we evaluate the results

of CBDE in elderly patients (.70 years) and compare the open (group A) with the

laparoscopic group (group B). A retrospective review was performed of elderly patients

with proven common bile duct (CBD) stones who underwent CBDE from January 2005 to

December 2009. There were 55 patients in group A and 33 patients in group B. Mean age

was 77.6 years (70–91 years). Both groups had similar demographics, liver function tests,

and stone size—12 mm (range, 5–28 mm). Patients who had empyema (n ¼ 9), acute

cholecystitis (n¼15), and those who had had emergency surgery (n¼28) were more likely

to be in group A (P , 0.05). The mean length of stay for group A was 11.7 6 7.3 days; for

group B, 5.2 6 6.3 days; the complication rate was higher in group A (group A, 38.2%;

group B, 8.5%; P ¼ 0.072). The overall complication and mortality rate was 29.5% and

3.4%, respectively. CBDE can be performed safely in the elderly with accepted morbidity

and mortality. The laparoscopic approach is feasible and safe in elective setting even in

the elderly.
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The treatment of common bile duct (CDB) stones

varies, and the optimal management is still a

matter of debate.1 The treatment options include

pre- or postoperative endoscopic retrograde chol-

angiopancreatography (ERCP) with laparoscopic

cholecystectomy (LC) or common bile duct explo-

ration (CBDE) with LC or open cholecystectomy

(OC). LC is necessary, as up to 47% of patients will

develop recurrent symptoms from cholelithiasis.2

However, in the former approach (ERCP with LC),

patients will have to undergo 2 procedures and be

exposed to the risks of ERCP. ERCP has a mortality

and morbidity rate of up to 1% and 15.9%, respec-

tively.3,4 Furthermore, patients who opt for preop-

erative ERCP may still require CBDE if stone
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clearance is not achieved and may eventually end
up having multiple procedures.5–7

Although laparoscopic common bile duct explo-
ration (LCBDE) is an accepted treatment, the
technical difficulties associated with this procedure
have made it slower to gain widespread accep-
tance.8 Nonetheless, as surgeons gain more exper-
tise and experience in laparoscopic biliary surgery,
LCBDE is fast becoming part of the armamentarium
for dealing with CBD stones. The safety and efficacy
of LCBDE is well studied in the general population.
In the literature, the ductal stone clearance rate for
all comers is approximately 85% to 97.3% and has an
associated mortality rate of 0.3% to 0.8% and
morbidity of 3.7% to 33%.9–13 The overall length of
stay is shorter in LCBDE compared with the 2-stage
approach.14 With all these advantages, it has even
been suggested that LCBDE is the preferred treat-
ment, especially in patients who are fit and young.15

Of interest, the incidence of CBD stones is higher in
the elderly; however, this procedure is not well
studied in this group of patients.16,17 There are also
concerns regarding the safety of biliary tract surgery
in elderly patients especially in the acute setting.18

With this in mind, this retrospective study aimed to
evaluate and analyze the results of CBDE in elderly
patients and to compare the results between the
open and laparoscopic groups.

Methods

Patients

A retrospective review of all elderly patients (.70
years), who underwent CBDE in the Department of
Surgery at the National University of Singapore
affiliated academic institute between January 2005
and December 2009, was performed. Data collected
included patient demographics, American Society of
Anesthesiologists (ASA) status, comorbidity, pre-
senting diagnosis, laboratory and radiologic inves-
tigations, operative details, length of stay, and
complications. A total of 88 CBDE were performed
during this study period. In our hospital, ERCP was
performed both by hepatobiliary surgeons and
gastroenterologists. Patients who presented acutely
with biliary obstruction and ongoing sepsis would
initially undergo decompression with either an
ERCP or percutaneous transhepatic cholangiogra-
phy (PTC) if ERCP was unsuccessful. Following
successful biliary decompression and resolution of
sepsis, these patients would undergo subsequent
surgery. The surgery offered would include either
LC or OC. CBDE would also be performed in those

who did not have stone clearance in the acute
setting or those who were found to have CBD stones
intraoperatively. Some patients would undergo
surgery in the acute setting if they were not
improving despite decompression and antibiotics
or if there was suspicion for empyema. For patients
who could not tolerate prolonged surgery or were
suspected to have empyema preoperatively, open
surgery would be offered. The preoperative diag-
nosis of CBD stones was made using a combination
of ultrasonography (US), computerized tomography
(CT) scan, and magnetic resonance cholangiopan-
creatography (MRCP).

Definition

Cholecystitis and cholangitis were diagnosed ac-
cording to Tokyo guidelines criteria.19,20 Acute
pancreatitis was diagnosed by the Atlanta classifi-
cation.21 Empyema was suspected if there was
persistent sepsis despite intravenous antibiotics or
was diagnosed intraoperatively with the finding of
pus in the gallbladder.

Techniques

LCBDE

Four ports were utilized as for standard LC using an
American approach. Patients would receive a single
dose of antibiotic prophylaxis. A transcystic intra-
operative cholangiography (IOC) was routinely
performed to document the presence of CBD stones
before proceeding to explore the common bile duct
via either a transcystic or a transcholedochal
approach. The transcholedochal approach was
reserved for failed transcystic exploration.

Transcystic approach

The transcystic route is the default method of
exploration. It is performed with a basket either
under fluoroscopy or by direct visualization. Under
fluoroscopic guidance, a 5.5-Fr Nathanson basket kit
(Cook, Queensland, Australia) was used and
pushed distally toward the duodenum to retrieve
the stones. This process was repeated until all the
stones were removed. For the direct visualization
approach, a 2.8-mm choledochoscope was used to
locate the CBD stones. The Zero Tip Nitinol Stone
Retrieval Basket (Boston Scientific Microvasive,
Natick, Massachusetts) was then placed through
the working port and used to retrieve the stones.
Once the basket had captured the stones, both the
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choledochoscope and the basket were removed in
tandem.

Transcholedochal approach

For the transcholedochal route, a longitudinal cho-
ledochotomy was made in the supraduodenal CBD
after adequate exposure; next, a 5-mm choledocho-
scope was inserted and a basket was used to retrieve
the stones. After choledochotomy, it was the sur-
geon’s preference to either perform primary closure
or some form of biliary drainage. Primary closure
was performed with interrupted sutures using 3/0
polyglactin. Biliary drainage is achieved by place-
ment of either a T-tube or an endobiliary stent.

Open CBDE

After adequate exposure with Kocher’s incision,
Calot’s triangle was dissected to expose the cystic
duct and common bile duct. This was followed by
cholecystectomy. A vertical choledochotomy was
then made between stay sutures. A 5-mm choledo-
choscope and Dormia basket (Boston Scientific,
Boston, MA) is used to retrieve stones under vision.

Documentation of stone clearance after bile duct
exploration may be achieved with either a comple-
tion cholangiogram or a check choledochoscopy.
The placement of an abdominal drain is left to the
surgeon’s discretion.

Postoperative care

If a T-tube was placed, a cholangiogram was usually
performed on the 5th to 7th postoperative day. After
a normal study, the tube would be removed 4 to 6
weeks later. A C stent would also be removed 4 to 6
weeks later at the endoscopy suite.

Statistical analysis

Data analysis was performed with Stata v10.2 (Stata
Corp, College Station, Texas). The level of significance

was set at 5%. The v2 test as well as Student
independent t test was used to compare characteristics
between the 2 groups. The binary logistic-regression
model was used to study the independent association
between the various factors and the 2 groups.

Results

During the study period, 130 CBDEs were per-
formed. Eighty-eight CBDEs were performed in the
elderly with a mean age of 77.6 years (range, 70–91
years). Patients who underwent open and laparo-
scopic CBDE were designated group A and group B,
respectively. There were 55 patients in group A.
Group B included 33 patients with 6 patients
converted to open surgery. These 6 patients were
excluded from analysis.

There was similar age and sex distribution among
both groups A and B. With regard to patient
comorbidity, there were no statistically significant
differences between the 2 groups except for hyper-
tension, which was more common in group B (81.5%
versus 56.4%; P ¼ 0.025) (Table 1). The diagnosis at
the time of admission is shown in Table 2. Group A
had significantly more empyema (16.7% versus 0%;
P ¼ 0.014) and acute cholecystitis (24.1% versus
7.4%; P ¼ 0.014). Group B had more biliary colic
(25.9% versus 5.6%; P¼0.014). In this study, 35.4% of
the patients underwent emergency surgery. Most of
these patients were in group A compared with
group B (92.0% versus 8.0%; P ¼ 0.001). There were
more patients with ASA III (68.5% versus 40.7%; P¼
0.03) and less patients with ASA II (29.6% versus
59.3%; P¼ 0.03) in group A compared with group B.

The liver function tests were comparable in both
groups. CBD size and mean stone size were also
comparable (Table 3). The duration of surgery did
not differ between the groups (160 6 63.8 minutes
versus 193.3 6 84.0 minutes; P ¼ 0.972). The mean

Table 1 Patient comorbidity

Group A,
N ¼ 55 (%)

Group B,
N ¼ 27 (%) P value

Hypertension 31 (56.4) 22 (81.5) 0.025
Diabetes 20 (36.4) 10 (37.0) 0.953
Ischemic heart disease 15 (27.3) 6 (22.2) 0.622
Renal impairment 3 (5.5) 2 (7.4) 0.728
Respiratory disease 7 (12.7) 2 (7.4) 0.469
Cerebral vascular disease 5 (9.1) 0 0.106
Previous abdominal surgery 13 (23.6) 5 (18.5) 0.599

Table 2 Diagnosis at time of admission

Group A,
N ¼ 55 (%)

Group B,
N ¼ 27 (%) P value

Cholangitis 21 (38.9) 12 (44.4) 0.014
Acute cholecystitis 13 (24.1) 2 (7.4) 0.014
Empyema 9 (16.7) 0 0.014
Jaundice 4 (7.4) 5 (18.5) NS
Pancreatitis 3 (5.6) 1 (3.7) NS
Biliary colic 3 (5.6) 7 (25.9) 0.014
Others 1 (1.9)a 0 NS

NS, not significant.
aIncidental finding.
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length of stay was longer in group A compared with
group B (11.7 6 7.3 days versus 5.2 6 6.3 days; P ¼
0.003). There were a total of 33 complications in 26
patients with an overall complication rate of
29.5%.There were 3 mortalities (3.4%) in this study,
and they were all in group A. Group A also had a
significantly higher complication rate (38.2% versus
18.5%; P ¼ 0.072).

The complications are listed in Table 4. The
patients with pneumonia and wound infection were
treated with intravenous antibiotics and subsequent-
ly discharged home with antibiotics. There were 7
patients with intraabdominal abscesses of which 2
patients required percutaneous drainage. These 2
patients required intervention as they were showing
fever, leucocytosis, and abdominal tenderness de-
spite intravenous antibiotics. The abscesses were
diagnosed with either US or CT scan when patients
had fever, leucocytosis, or abdominal signs. Two
patients had their T-tube dislodged: one patient
developed postoperative confusion and pulled out
the T-tube, while the other had her T-tube dislodged
accidentally during transport. In these 2 patients, CT
scans were performed. They were treated conserva-
tively with antibiotics as the scans did not demon-
strate any collection. They were monitored for 3 to 5
days in the hospital before being discharged. There
were a total of 5 patients with retained stones (5.7%),
and they were all in group A. These retained stones
were picked up on postoperative T-tube cholangio-
gram. On repeat T-tube cholangiogram performed 6
weeks later, 2 patients had spontaneous passage of
stones. One patient underwent further ERCP, and the
other patient had percutaneous intervention. The last
patient underwent open surgery, as he was found to
have gallbladder carcinoma on histology. There were
5 patients who were very septic after emergency
surgery and required inotropic support in the
surgical intensive care unit. Of these 5 patients, 3
developed multiorgan failure and eventually passed
away. These 3 patients belonged to group A.

Discussion

Common bile duct stones occur in up to 15% of
patients.22 Both surgical and endoscopic approaches

are established modalities of treatment with com-
parable stone clearance rates.6 One-stage procedure
eliminates the need for ERCP and its associated
risks. Another advantage of CBDE is the avoidance
of postoperative ERCP in patients with unsuspected
CBD stones discovered intraoperatively. Further-
more, if postoperative ERCP is unsuccessful, pa-
tients may have to undergo a second operation with
an additional anesthetic risk. Since LC became the
standard of care for symptomatic cholelithiasis,
open cholecystectomy has been restricted to either
malignant gallbladder disease or conversion after a
laparoscopic attempt. Laparoscopic biliary surgery
is not as widely prevalent. Open CBDE is necessary
in certain situations such as those that require a
concomitant biliary enteric drainage and those that
failed or could not tolerate LCBDE or ERCP.

One difficult group of patients is the elderly, with
multiple medical comorbidities. Unfortunately, the
incidence of CBD stones is found to be higher in this
population.16 Earlier studies of biliary tract surgery
in elderly patients, especially in the acute setting,
raised some concerns regarding the safety profile
and complication rates.23,24 With advances in surgi-
cal techniques and critical care medicine, mortality
of biliary surgery is acceptable. Although endoscop-
ic extraction or stent placements without LC are an
option, the significant recurrence rates and subse-
quent complications should restrict this approach to
select elderly patients with prohibitive surgical risk
and limited life expectancy.25,26 Moreover, stents
have their own associated complications and need
to be changed at intervals. We restrict such an
approach to a highly select group of patients who
are not fit for anesthesia.

LCBDE is a highly effective and safe procedure,
but this expertise is not available in all centers.11–

13,27 Furthermore, the safety profile of this procedure
is not well studied in the elderly. To our knowledge,
apart from this article, there is only one other study
in the English literature looking specifically at

Table 3 Stone and CBD size

Group A Group B P value

Mean stone size, mm 12.0 6 5.8 10 6 4.7 0.083
Mean CBD size, mm 14.4 6 4.9 13.4 6 5.6 0.071

Table 4 Complications and mortality

Group A, N ¼ 55 Group B, N ¼ 27

Bile leak 2 1
Abscess 6a 1
Wound infection 4 0
Pneumonia 6 2
Arrhythmia 5 1
Myocardial infarct 2 0
T-tube dislodged 2 0
Mortality 3 0

aTwo patients required percutaneous drainage.

SHELAT CBDE IN AN ELDERLY ASIAN POPULATION

264 Int Surg 2015;100



LCBDE in the elderly.28 In our study, there were 55
patients in the open group and 27 patients in the
LCBDE group. All patients were over 70 years of
age, and most were in ASA class II or III. The most
common presenting diagnosis was cholangitis and
acute cholecystitis. Both groups had comparable
demographics and medical comorbidity except for
hypertension, which was more common in group B
(81.5% versus 56.4%; P ¼ 0.025). This is because
these patients were not randomized. The operating
time in the LCBDE group was higher but did not
reach statistical significance (P ¼ 0.79). This is
probably owing to the technical difficulties associ-
ated with surgery in relatively more sick patients.
The complication rate of the open CBDE was higher
(38.2%) as compared with the LCBDE group
(18.5%). This is because patients in the open group
tend to be more ill as reflected by a significantly
higher incidence of ASA III patients (68.5% versus
40.7%; P¼ 0.03) in the open group. There were also
more cases of empyema (16.7% versus 0%; P¼0.014)
and acute cholecystitis (24.1% versus 7.4%; P ¼
0.014) in the open group. With regard to the
complications, about half of them were medical in
nature. This would be expected as these were
elderly patients with multiple comorbidities. The
rest of the complications, such as bile leaks, intra-
abdominal abscess, and wound infection, were
surgically related. However, of all the patients with
the above complications, only 2 required interven-
tion for them. Furthermore, the T-tubes that were
dislodged in 2 patients were not the result of poor
surgical technique.

The mean length of stay in the LCBDE was
shorter compared with the open group (5.2 6 6.3
days versus 11.7 6 7.3 days; P ¼ 0.003). A recent
randomized trial showed that LCBDE when com-
pared with ERCP with LC resulted in lower
physician fees.14 Although a cost analysis was not
performed in this study, these 2 advantages can
potentially lead to reduced overall cost. The length
of stay in the open CBDE group was higher owing to
significant comorbidity that required preoperative
optimization as well as postoperative monitoring. In
this study, we did not compare the techniques used
in the LCBDE. However, it is generally accepted that
both techniques are equally effective. The transcystic
route is usually used for patients who have fewer
stones and smaller CBD stones.29,30 Choledochoto-
my is more commonly performed for multiple and
large stones.31 We routinely make an attempt at
transcystic exploration unless the stone size is
adjudged to be too big to be retrieved, typically

.10 mm. Choledochotomy is usually accompanied
by some form of biliary decompression with either a
T-tube or an endobiliary stent. There is no consensus
on which is better, but a T-tube offers some
advantages.32 It provides an access for cholangiog-
raphy, and removal of occasional retained stones.
However, the use of a T-tube has its own compli-
cations. Biliary sepsis, bile duct trauma, bile leakage,
retention of a fragment, and stricture formation after
T-tube removal have been reported. The use of C
stent is usually associated with a shorter length of
stay.33 But these patients will need an additional
procedure and are exposed to the risk of endoscopy
during stent removal. In our experience, there were
no complications related to endobiliary stents;
however, 2 patients had T-tube dislodgement. T-
tube dislodgement is a sinister clinical problem with
a potential for biliary peritonitis and the need for
reoperation.

In our study, we had 6 conversions. The reasons
for conversion include 3 patients with dense
adhesions, 1 patient who required a bypass owing
to multiple stones, 1 patient who had a suspected
common hepatic duct injury, and 1 patient who
had an abnormal anatomy, which made LCBDE
technically difficult to perform. Open conversion
in the patient with the suspected hepatic duct
injury revealed a through and through perforation
of cystic duct with the basket, and there was no
common hepatic ductal injury evident. The case
note review of the patient with abnormal anatomy
did not provide a detailed description. The
incidence of retained stones was 5.7% in this
study. This is comparable to other studies in the
literature.31,34 The management options of re-
tained stones include a variety of methods such
as flushing, chemical dissolution through the T-
tube, ERCP with or without stent placement, and
reoperation. If nonoperative management fails,
and reoperation is contemplated, additional drain-
age procedures such as a sphincteroplasty or
choledochoduodenostomy should be considered
in patients with risk factors that predispose them
to further stone disease.35,36 Our overall mortality
rate was only 3.4% and the complication rate was
29.5%. The 3 mortalities in our study belonged to
the open group. These results are superior to some
studies in the literature,24 where poorer outcomes
were noted in elderly patients when operated on
in the emergency setting.18,23 This difference in
results may be because more than half of our
patients (n ¼ 51) were operated on after allowing
the acute episode to settle. It is important to
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provide physiologic restorative support prior to
embarking on a surgery. In severe cholangitis,
urgent biliary decompression is a mandatory
adjunct to a physiologic restoration, and common
bile duct exploration is contraindicated. In our
study, there was no mortality in the LCBDE
group. The other study on LCBDE in the elderly
has a reported mortality rate of only 1.3%.28 This
further supports our view that LCBDE can be
safely performed in the elderly.

Conclusions

Our results have shown that CBDE by open or
laparoscopic techniques can be performed safely in
the elderly with accepted morbidity and mortality.
Laparoscopic CBDE can be done safely in elderly
patients in the elective setting.
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