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INT RO DUCT IO N

Endoscopic sphincterotomy (EST) is a safe and effective

treatment for bile duct calculi1 , 2 ) . At present, EST is

advocated in most patients with bile duct stones and in

patients with gallbladder (GB) in situ, regardless of age3 , 4 ) .

The requirement for cholecystectomy after EST in patients

with common bile duct (CBD) stones and GB in situ is still

the subject of controversy. The incidence of symptomatic

cholecystectomy for the conditions of acute cholecystitis ,

acute pancreatitis and abdominal pain after EST varies

from 2.5% to 22%5 , 6 ) . The predictive factors for the
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Ba c kg ro u n d : T he re q u ire m e nt f o r s u b s e q ue nt c h o le cy s te cto m y in p at ie nt s w it h
g a llb la d d e r in s it u a f t e r e n d o s c o p ic re m o v a l o f s t o n e s f ro m t h e c o m m o n b ile
d u ct (CB D) is c o nt ro v e rs ia l. T h e a im s o f t h is s t u dy w e re to as s e s s t h e re q u ire m e nt
f o r s u b s e q ue nt c h o le cy s te cto m y f o r g a llb lad d e r- re lat e d sy m p to m s , a nd to id e nt if y
t h e p at ie n t s w h o d e v e lo p s y m p to m s af t e r t h e e n d o s c o p ic re m o v a l o f CB D s t o n e s .

M e t h o d s : Of 24 1 p at ie nt s w it h g a llb la d d e r in s it u f o llo w ing e nd o s c o p ic re m o v a l
o f s t o n e s f ro m t h e C B D, 14 6 p at ie n t s (7 8 m e n a n d 6 8 w o m e n ; m e a n ag e 6 9 ±13
y e a rs , ra ng e 2 0 - 9 3 ) w it h a f o llo w - u p t im e o f m o re t h a n t h re e m o n t h s w it h o ut
e le c t iv e c h o le cy s t e c to m y w e re e n ro lle d in t h e s t u d y . F if ty - n in e p at ie n t s h a d
g a llb la d d e r s to ne s (s ing le s to ne s in 2 7 a nd m u lt ip le s to ne s in 3 2 ) a n d 8 7 p at ie n t s
h a d g a llb la d d e r in s it u w it h o u t s t o n e s . T h e t im e f ro m e n t ry t o t h e o c c u rre n c e s o f
d e at h o r c h o le cy s t e ct o m y w a s e v a lu a te d re t ro s p e ct iv e ly . Co x re g re s s io n a n a ly s is
w a s u s e d t o e v a lu a te t h e ris k f a ct o rs a s s o c iat e d w it h t h e s e e v e n t s .

R e s u lt s : T h e m e a n d u ra t io n o f f o llo w - u p w a s 2 4 . 1 ±18 . 0 m o nt h s ( ra n g e 3 - 7 0
m o n t h s ) . Du rin g f o llo w - u p , s e v e n p at ie n t s (4 .8 % ) u n d e rw e nt c h o le cy s t e c t o m y ,
o n av e ra g e 18 .4 m o nt h s a f t e r C B D s t o n e re m o v a l, a s t h e re s u lt o f a c u te
c h o le cy s t it is in f o u r c a s e s , b ilia ry p a in in tw o c a s e s a n d a c u te p a n c re a t it is in o n e
c a s e . La p a ro s c o p ic c h o le cy s t e c to m y w a s p e rf o rm e d in f o u r p at ie n t s a n d o p e n
c h o le cy s t e c to m y in t h re e p a t ie nt s . Po s t -o p e rat iv e m o rb id ity o c c u rre d in tw o
p a t ie nt s , w it h im p ro v e m e n t af t e r c o n s e rv a t iv e m a n a g e m e nt . N in e p at ie n t s (6 .2 % )
d ie d a s t h e re s u lt o f u n re la te d b ilia ry d is e a s e . A g e , s e x , p re s e n c e o f g a llb la d d e r
s to n e s , m u lt ip lic ity o f g a llb la d d e r s to ne s a n d u nd e rly ing d is e a s e d id no t c o rre la t e
w it h s u b s e q u e n t c h o le cy s te ct o m y by Co x re g re s s io n a n a ly s is .

C o n c lu s io n : E le c t iv e c h o le cy s t e ct o m y is n o t w a rra n te d in p at ie nt s w it h b ile
d u ct s to n e s w h e n t h e c o m m o n d u c t c a n b e c le a re d o f s to n e s by e n d o s c o p ic
s p h in ct e ro t o m y . W e c o u ld n o t f in d a ny c lin ic a l p re d ict o rs o f f u rt h e r s y m p t o m s
o r c o m p lic a t io n s a ris ing f ro m t h e re ta in e d g a llb la d d e r.
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development of biliary symptoms after EST in patients

with intact gallbladders have not yet been defined. Some

authors recommend elective cholecystectomy after EST

in cases of GB calculi, preexisting cholangitis , acute

biliary pancreatitis , complete opacification of the GB

during endoscopic retrograde cholangiopancreatography

(ERCP) and nonvisualization of the GB after EST, but

others do not7 , 8 , 9 , 10 ) . Therefore, clinical outcomes at

follow- up and identification of factors' subsequent

symptoms from the biliary tract are needed.

In this study, we observed the clinical progress of

patients after endoscopic removal of CBD stones, until

subsequent cholecystectomy or death, to evaluate the

need for cholecystectomy in patie nts with ga llbladder

in situ after endoscopic treatment for bile duct stones.

We also analyzed the characteristics of the patients who

required cholecystectomy to ascertain the predictive

factors for subsequent cholecystectomy.

MAT E R IA LS A ND MET HO DS

Patients

Patients enrolled in this study met the following criteria:

(1) ERCP with EST performed between March 1995 and

December 2000 in the Chungbuk National University

Hospital or Chungnam National University Hospital (2) the

presence of CBD stones and their complete clearance

documented by cholangiography (3) older than 20 years

of age at the initial ERCP (4) GB in situ (with or without

stones) at the initial ERCP documented by abdominal

ultrasonography (5) no evidence of underlying malignancy

or intrahepatic duct (IHD) stones, and (6) follow- up time

of more than three months after ERCP.

Methods

This study was conducted retrospectively using chart

reviews and interviews by telephone. The protocols were

approved by the Chungbuk National University Ethical

Committee and the Chungnam National University Ethical

Committee. The entry date was the time of complete

CBD stone removal by ERCP and EST. The follow- up

times were determined from the entry date to the

occurrence of subsequent cholecystectomy or death.

During follow- up, the occurrence of symptoms or signs

related to biliary tract stones (such as biliary pain,

gallstone pancreatitis, cholangitis , recurrences of biliary

stones and biliary tract cancers) and major operations

unrelated to biliary tract disease were recorded. Serum

bilirubin, transaminase, alkaline phosphatase and the

presence of GB stones or sludge as detected by

abdominal ultrasound were recorded at the time of entry.

The causes of death for those patients who died during

the study were analyzed, and whether they were related

to biliary tract disease or not was determined. For

patients who required subsequent cholecystectomy, we

evaluated the causes of the cholecystectomy and the

characteristics of hospitalization, such as the operation

method (laparoscopic cholecystectomy or open cholecyst-

ectomy), morbidity and mortality. Age, sex, underlying

disease, the presence of gallbladder stones and the

multiplicity of gallbladder stones were analyzed as

possible risk factors in the cases of subsequent

cholecystectomy.

Statistical analysis

Results are expressed as means SD. Statistical

analyses were performed using a one-way ANOVA test

for continuous variables and a chi- squared test for

categorical variables. The risk factors for developing

biliary tract- related symptoms requiring subsequent

cholecystectomy were analyzed by Cox regression. A

value of p < 0.05 was considered statistically significant.

R ES ULT S

During the study period, 363 patients with CBD stones

underwent ERCP and EST. Of these, 141 patients

(40.6%) were excluded from the study because of failure

of stone removal in four patients, cholecystectomies

before ERCP in 63 patients , concomitant IHD stones in

26 patients, incomplete medical records for six patients ,

underlying malignancies in six patients , GB polyps in one

patient and loss of follow- up or follow- up of less than

three months in 35 patients .

Of 222 patients with GB in situ, 76 underwent elective

cholecystectomy after ERCP (elective cholecystectomy

group) and the 146 patients who did not undergo

cholecystectomy were enrolled in this study ( wait- and-

see group) (Table 1). The wait- and- see group was

divided into 59 patients with GB stones (single stones ,

n=27; a nd multiple stones , n=31) and 87 patie nts

without stones. Of the 76 patients of the elective cho-

lecystectomy group, 68 had GB stones (single stones,

n=25; and multiple stones, n=43) and eight had GB

s ludge . The re we re no s ignifica nt diffe rences among

the three groups in sex, the percentage of associated

255



S.K. Kwon, B.S . Lee, N.J. Kim, H.Y. Lee, H.B. Chae, S .J. Youn, S .M. Park

disease, live r function tests at the initia l ERCP or

indications for the initia l ERCP. The patients of the

elective cholecystectomy group were younger than those

of the “wait- and- see” group (p < 0.001). At the time

of entry, 80 patients complained only of abdominal pain,

119 patients of cholangitis, 11 patients of acute cholangitis

and 15 patients of nonspecific upper gastrointestinal

symptoms. The mean values of physiological parameters

were: peripheral blood leukocytes, 9619/mm3 ; total

serum bilirubin concentration, 3.9 g/dL; serum alanine

transferase level, 186 U/L; and serum alkaline phosphatase

level, 509 U/L. These values returned to normal within

three weeks after CBD stone removal.

Twenty- two elective cholecystectomy patients (28.9%)

underwent open cholecystectomy and 54 (71.1%) underwent

Table 1. Characte ris tics of the patie nts e nro lle d in this study

Elective Wait- and- See

Cholecystectomy
(n=76)

Stone (+)
(n=59)

Stone (- )
(n=87)

p value

GB stone

(single/multiple/sludge)

Age (year)

Sex (M : F)

Indication for ERCP

Abdominal pain

Cholangitis

Acute pancreatitis

Others

Initia l ERCP

WBC

Bilirubin (tota l)

Alanine transferase

Alkaline phosphatase

25/43/8

58± 16 (20-83)

44 : 32

35

37

3

1

9858±4801/mm3

3.5±2.5 mg/dL

221±242 U/L

534±420 U/L

27/31/0

70± 14 (20- 93)

32 : 27

16

37

2

4

8559±4544/mm3

4.8±4.7 mg/dL

163± 149 U/L

498±503 U/L

0/0/0

69± 12 (35-93)

46 : 41

29

45

3

10

10133±4794/mm3

3.5±2.6 mg/dL

169± 174 U/L

495±273 U/L

<0.001

<0.001

NS

NS

NS

NS

NS

Table 2 . S eve n patie nts who ne e d s ubs e que nt c ho le cys te ctomy

No. Age/Sex Operation GB stone
Duration
(month)

Associated
disease

Causes Pathology

1

2

3

4

5

6

7

76/F

74/F

60/M

76/M

71/M

69/M

68/M

Open

LC

Open

LC

Open

LC

LC

Single

Multiple

Multiple

Single

No stone

No stone

No stone

6

17

24

30

11

23

40

DM

None

Af

None

CGN

DM

None

Acute cholecystitis

Abdominal pain

Acute cholecystitis

Abdominal pain

Acute cholecystitis

Acute pancreatitis

Acute cholecystitis

Acute & chronic cholecystitis

Chronic cholecystitis

Acute & chronic cholecystitis

Chronic cholecystitis

Acute gangrenous cholecystitis

Gangrenous cholecystitis

Acute gangrenous cholecystitis

LC, Laparoscopic cholecystectomy

laparoscopic cholecystectomy within one month of the

clearance of bile duct stones. The follow- up time in the

wait- and- see group, from entry to the time of death,

cholecystectomy or the end of the study, was 24.2±17.7

months (range 3-70 months). During follow- up, 12 patients

(8.2%) (seven men and five women; mean age 69±15

years, range 35-93 years) required repeated ERCP for

the recurrence of bile duct stones and managed ERCP

alone. One patient was admitted for recurrent acute

pancreatitis and underwent cholecystectomy (Table 3,

patient 7). Biliary- related symptoms developed in 13

patients . Five patients (3.4%) suffered from mild upper

abdominal pain but did not undergo cholecystectomy,

and seven patients (4.8%) underwent cholecystectomy

(Table 2). Subsequent cholecystectomies were performed
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Table 3 . Nine patie nts die d during fo llow up

No. Age/Sex GB stone Duration (month) Associated disease Causes of Death

1

2

3

4

5

6

7

8

9

80/M

83/M

75/M

78/M

86/F

82/M

63/M

85/M

76/F

Multiple

Single

Single

Multiple

Multiple

No stone

No stone

No stone

No stone

2

3

9

15

15

3

10

22

40

None

None

Dementia

None

HTN, DM

None

Alcoholic LC (C)

Tbc

None

Old age

Old age

Old age

Old age

Old age

Pnemuonkia

Variceal bleeding

Traffic accident

Cellulitis

on average 18.4 months (range 140 months) after the

removal of CBD stones (Figure 1) because of acute

cholecystitis (n=4), biliary pain (n=2) or acute pancreatitis

(n=1). Of the seven cholecystectomies, three (42.9%) were

open procedures. There was no mortality related to biliary

disease. Nine patients (6.2%) died of causes unrelated to

biliary disease 240 months after entry (Table 3).

DIS C US S IO N

Before the introduction of EST, bile duct stones and

gallbladder in situ were treated in a single procedurebile

duct exploration and cholecystectomy8 ). At present,

patients are treated first with EST and cholecystectomy is

performed later in patients with retained GB stones 11).

Even in the absence of GB stones, some practitioners

recommend cholecystectomy for conditions including

complete GB opacification or non-visualization during

ERCP, acute biliary pancreatitis and pre- existing

cholangitis12). This study was designed to determine the

treatment strategy for GB in situ after clearance of bile

duct stones by ERCP. The expected disadvantages of

the wait- and- see strategy were the development of

GB- related symptoms and post- operative complications

related to the symptomatic cholecystectomy. The present

study demonstrates that the incidence of subsequent

cholecystectomies is low and operative mortality and

morbidity are very low, indicating that prophylactic

cholecystectomy is not required in patients with cleared

bile duct stones and GB in situ. These results are

consistent with those of various studies that report

subsequent cholecystectomy in 5.2-22.0% of patients6 , 9 ).

As most symptoms disappear after ERCP, cholecyst-

ectomy was intended to prevent the symptoms associated

with GB in situ. After EST, GB contractility is enhanced

and bile lithogenicity decreased by prolonged nucleation

time and reduced cholesterol saturation index13 ), so newly

developed GB calculi are minimal. Furthermore, GB

stones that have never caused symptoms are unlikely to

cause symptoms in the future6 , 14 ). Stone composition

and pathogenesis differ between GB calculi and bile duct

stones13), so in cases of cleared bile duct stones and

resolved symptoms, GB calculi are asymptomatic15 , 16 ).

The remaining GB stones cause symptoms at a later

date in only a small percentage of patients . There was

no higher risk of complications in the remaining

gallbladder than in cases without EST17 ).

Risk factors reported for subsequent cholecystectomy

include the presence of GB stones, cystic duct obstruction

and complete opacification of GB during ERCP. Of these,

the most frequently reported risk factor is the presence

of GB stones6 , 7 , 12 ). Therefore, we investigated whether

the presence of GB calculi has an effect on the

development of GB- related symptoms and symptomatic

cholecystectomy. Our results show that the rates of

subsequent cholecystectomy are not different for patients

with or without GB calculi. CBD stones develop in old

age, and the morbidity associated with cholecystectomy

may be greater than in normal cholecystectomy. The

requirement for cholecystectomy in this situation must be

considered. In young patients, cholecystectomy is usually

recommended for the prevention of biliary- related

symptoms in the future3). In our study, however, 70

patients (47.9%) less than 70 years of age belonged to

the wait- and- see group. Of these, only three underwent

subsequent cholecystectomy, and they improved without

post- operative morbidity or mortality. Therefore, we
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consider that the wait- and- see strategy can be extended

to young patients. In the absence of GB stones, recurrent

biliary symptoms may originate from acalculus cholecystitis .

Therefore, we evaluated the relationship between the

development of symptoms and underlying disorders , such

as diabetes mellitus, heart diseases and cerebrovascular

accidents . The presence of underlying diseases had no

influence on the development of biliary symptoms.

How are we to understand the cases of combined

cholangitis and cholecystitis at the initia l ERCP? We do

not precisely differentiate the patients with combined

cholecystitis and cholangitis. However, complete improve-

ment in the clinical symptoms and laboratory data after

bile duct stone removal suggests that the main symptoms

originated from the bile duct stones and most GB calculi

were asymptomatic. After an initia l attack of acute biliary

pancreatitis, early cholecystectomy is usually recommended

to prevent further episodes7). Recently, many studies

have shown that the chance of recurrent pancreatitis is

low, and that attacks are often mild14). In this study, only

three patients underwent EST for acute biliary pancreatitis ,

and one patient required re- ERCP and cholecystectomy.

Because the sample size is too small, it is difficult to

conclude from these data .

Our study has limitations due to the short time of

follow- up, with 30% less than 12 months. Furthermore, this

study was conducted retrospectively, so cystic duct

obstruction and the origin of bile duct stones (whether they

migrated from the GB or were synthesized de novo) are

not fully evaluated. In cases in which CBD stones migrate

from the GB, the possibility of developing biliary symptoms

may be high. However, the proportion of stones migrating

from the GB is usually 10- 15% and it is difficult to

determine the origin of bile duct stones in a clinical setting.

The patients enrolled in this study improved after the

endoscopic removal of bile duct stones and later

cholecystectomy for biliary symptoms was required in

only a small number of patients and did not entail

serious complications. We, therefore, recommend that

cholecystectomy be restricted to patients with symptoms

from GB stones and that the indefinite postponement of

cholecystectomy may be warranted in patients with GB in
situ, for whom endoscopic treatment may be sufficient.
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