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Abstract

Purpose  We retrospectively assessed post-EST compli-
cations and examined whether combination therapy com-
prising endoscopic biliary drainage (EBD) plus endoscopic
sphincterotomy (EST) as the initial treatment is safe in
patients with acute cholangitis due to choledocholithiasis.
Methods Among the 363 consecutive patients with acute
cholangitis due to choledocholithiasis who were treated in
our hospital between December 1992 and December 2006,
the subjects comprised 127 patients with moderate acute
cholangitis for whom EBD and EST were carried out.
Factors influencing risk factors for post-EST pancreatitis,
hemorrhage and hospitalization were determined by multi-
variate analysis.

Results Multivariate analysis revealed that only precut
sphincterotomy (PST) was a significant risk factor for post-
EST pancreatitis, and the incidence of pancreatitis in patients
who underwent PST was significantly higher than that in
those who did not (P = 0.041). Only age was a significant
risk factor for post-EST hemorrhage, and younger patients
were likely to experience hemorrhage after EST
(P = 0.021). Total bilirubin and the timing of EST were
significant factors associated with hospitalization. Hospi-
talization in patients who underwent EBD plus EST as the
initial treatment (emergency EST) was significantly shorter
than that in those who palliatively underwent EST after EBD
(elective EST; 11.8 vs. 16.2 days, P = 0.001).
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Conclusions Combination therapy comprising EBD plus
EST as the initial treatment for patients with moderate
acute cholangitis due to choledocholithiasis was safe and
did not prolong the period of hospitalization.
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Introduction

It is widely recognized that endoscopic biliary drainage
(EBD) [1-3] in patients with acute cholangitis is important
as the initial treatment. EBD and treatment of the papilla of
Vater, which includes endoscopic sphincterotomy (EST)
[4] and endoscopic papillary balloon dilation (EPBD) [5],
are required for patients with acute cholangitis associated
with choledocholithiasis, but these modalities are not yet
aggressively applied as the initial treatment since cholan-
gitis has been regarded as a risk factor for post-EST
hemorrhage [6]. According to the Tokyo Guidelines for the
management of acute cholangitis and cholecystitis, as
reported in 2007 [7, 8], biliary drainage should be con-
ducted in patients with moderate or severe cholangitis, and
after improvement in the cholangitis is obtained, then
palliative treatment for the etiology (i.e. endoscopic treat-
ment, percutaneous treatment or surgery) should be con-
ducted. However, if EBD and EST were to be performed
simultaneously as the initial treatment for patients with
acute cholangitis, hospitalization could be expected to be
shortened and the quality of life of patients would thus
improve more rapidly. In this study, we retrospectively
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assessed whether or not emergency EST is safe and ben-
eficial for patients with moderate acute cholangitis due to
choledocholithiasis.

Subjects and methods

From December 1992 to December 2006, a cohort of 363
consecutive patients with acute cholangitis due to choled-
ocholithiasis was examined in the Department of Gastro-
enterology at Fukuoka University Chikushi Hospital.
Among them, 18 were treated by EPBD and 88 were
treated by percutaneous transhepatic biliary drainage
(PTBD). The remaining 257 patients (122, mild cholangi-
tis; 127, moderate cholangitis; 8, severe cholangitis) were
treated by EBD and EST. The subjects of this study com-
prised the 127 patients with moderate cholangitis; 2
patients who were receiving antiplatelet or anticoagulant
therapy were included among those patients. Between
December 1992 and December 2003, EBD was conducted
as the initial treatment followed by EST approximately
1 week later (elective EST). However, since January 2004,
EST has been conducted first, as the initial treatment
(emergency EST), followed by EBD. In both the emer-
gency EST and the elective EST groups, the choledocholith
was removed approximately 1 week after the EST using a
basket catheter and/or a balloon catheter. When the diam-
eter of the choledocholith was 1 cm or more, it was broken
into small pieces by a mechanical lithotripter before
removal. In principle, the existence of stone remnants was
not clarified on the other days after removal by ERCP, and
the outcome with regard to improvement of acute cholan-
gitis was that there were no cases of jaundice [2]. EST was
carried out by a pull-type sphincterotome [9]. All patients
had started receiving systemic administration of protease
inhibitors and antibiotics before the procedure [10]. Diaz-
epam was administered for a sedative effect in some
patients. There were no patients in a restless state or in
shock, but EBD without EST was conducted as the initial
treatment in two patients (receiving antiplatelet or antico-
agulant therapy) who had a hemorrhagic tendency (elective
EST). EBD included endoscopic nasobiliary drainage
(ENBD) or endoscopic retrograde biliary drainage (ERBD)
[1-3]. For ENBD, a 7F pigtail type nasal biliary drainage
tube (PBD-21Z; Olympus Medical Systems Co., Tokyo,
Japan) was used. For ERBD, a 7F straight type biliary stent
(RX Biliary Stent; Boston Scientific Japan Co., Tokyo,
Japan) was used. The high-frequency generators used were
PSD-30 (Olympus Medical Systems Co., Tokyo, Japan) or
ICC 200 EA INA (AMCO Inc., Tokyo, Japan). The diag-
nostic criteria for acute cholangitis conformed to the Tokyo
Guidelines [11], i.e. Charcot’s triad (fever and/or chills,
jaundice, abdominal pain) or two or more items in clinical

context (history of biliary disease, fever and/or chills,
jaundice, abdominal pain) plus both items in laboratory
data (evidence of inflammatory response, abdominal liver
function tests) and biliary dilatation or evidence of etiology
(stricture, stone, stent, etc.). Severity assessment of acute
cholangitis was defined as follows: mild acute cholangitis,
corresponding to acute cholangitis which responds to
general supportive care and antibiotics; moderate acute
cholangitis, corresponding to acute cholangitis that does
not respond to general supportive care and antibiotics, and
is not accompanied by organ dysfunction; severe acute
cholangitis, corresponding to acute cholangitis that is
associated with the onset of dysfunction in at least any one
of the following organs/system; cardiovascular system,
nervous system, respiratory system, kidney, liver, hema-
tological system.

Factors analyzed

1. In both the emergency EST and the elective EST
groups, the following factors were analyzed: clinical
background [age, gender, the presence/absence of
pancreatitis due to choledocholithiasis, diameter (mm)
of the common bile duct, diameter (mm) of the cho-
ledocholith, number of choledocholiths, WBC (/ul),
CRP (mg/dl), total bilirubin (T. Bil; mg/dl), AST (IU/),
ALT (IU/), ALP (IUN), r-GTP (IU/1) and platelet count
(PLT; x104/p1) at the time of EST], the presence/
absence of receiving antiplatelet or anticoagulant
therapy, the presence/absence of post-EST pancreatitis
and post-EST hemorrhage, sessions of ERCP, and
hospitalization.

2. Factors which were considered to be related to post-
EST pancreatitis and hemorrhage included age,
gender, presence/absence of pancreatitis due to
choledocholithiasis, diameter (mm) of the common
bile duct, diameter (mm) of the choledocholith,
number of choledocholiths, WBC (/ul), CRP (mg/dl),
T. Bil (mg/dl), AST (IU/1), ALT (IU/1), ALP (IU/),
r-GTP (IU/1), and PLT (x 104/p1) at the time of EST,
the presence/absence of receiving antiplatelet or anti-
coagulant therapy, the presence/absence of precut
sphincterotomy (PST) [6, 12], and the timing of EST
(emergency EST versus elective EST).

3. Factors which were considered to be related to
hospitalization included age, gender, the presence/
absence of pancreatitis due to choledocholithiasis,
diameter (mm) of the common bile duct, diameter
(mm) of the choledocholith, number of choledocho-
liths, and WBC (/ul), CRP (mg/dl), T. Bil (mg/dl),
AST (IUM), ALT (IU/1), ALP du/), r-GTP (IU/N),
and PLT (><104/u1) on admission, the presence/
absence of receiving antiplatelet or anticoagulant
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therapy, the timing of EST (emergency EST versus
elective EST), the presence/absence of PST, the
presence/absence of post-EST pancreatitis, and the
presence/absence of post-EST hemorrhage.

Post-EST pancreatitis was defined as abdominal pain per-
sisting for at least 24 h after the ERCP and associated with
an elevation of serum amylase level to at least three times
the upper limit for a normal level at 18 h after EST [12].
Post-EST hemorrhage was defined as the state corre-
sponding to any of the following conditions: (1) appear-
ance of tarry stool; (2) decrease in Hb by 2 mg/dl or more;
(3) necessity of blood transfusion; and (4) hemostatic
treatments including heat probe [13].

Statistical analysis

In both the emergency EST and the elective EST groups,
the * and Fisher’s exact tests were used for comparison of
categorical data. All continuous data values were expressed
as mean + SD. Differences in the mean values were
examined by Student’s 7 test.

The relationship between post-EST pancreatitis or post-
EST hemorrhage and age, gender, pancreatitis due to
choledocholithiasis, diameter of the common bile duct,
diameter of the choledocholith, number of choledocholiths,
WBC, CRP, T. Bil, AST, ALT, ALP, r-GTP, PLT,
receiving antiplatelet or anticoagulant therapy, PST, and
the timing of EST were investigated by univariate analysis
using a logistic regression model. Multivariate analysis
using a logistic regression model was conducted on the
factors that may have affected post-EST pancreatitis
(P < 0.25) or post-EST hemorrhage (P < 0.25) according
to the findings from univariate analysis using a logistic
regression model. A forward selection method was used for
variable selection and analyses were conducted by using
slentry (P = 0.20) and slstay (P = 0.25).

The relationship between hospitalization and age, gen-
der, pancreatitis due to choledocholithiasis, diameter of the
common bile duct, diameter of the choledocholith, number
of choledocholiths, WBC, CRP, T. Bil, AST, ALT, ALP,
y-GTP, receiving antiplatelet or anticoagulant therapy, the
timing of EST, PST, post-EST hemorrhage, and post-EST
pancreatitis were investigated by simple regression analy-
sis. Multivariate analysis using multiple regression analysis
was conducted on the factors that may have affected hos-
pitalization (P < 0.25) according to the findings from
univariate analysis using simple regression analysis. Sta-
tistical significance was defined as a P value <0.05. The
software used for the statistical analysis was SPSS 16.0J
for Windows.
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Results

1. Comparison of clinical backgrounds between the
emergency and elective EST groups (Table 1) revealed
no significant differences in age, gender, presence/
absence of pancreatitis due to choledocholithiasis,
diameter of the common bile duct, diameter of
the choledocholith, number of choledocholiths, ALP,
r-GTP, PLT, presence/absence of receiving antiplatelet
or anticoagulant therapy, presence/absence of post-
EST pancreatitis, or presence/absence of post-EST
hemorrhage. Blood biochemical examination revealed
WBC, CRP, T. Bil, AST, ALT and r-GTP to be
significantly higher in the emergency group than in
the elective EST group, and PLT to be significantly
lower in the emergency group than in the elective
EST group. Sessions of ERCP were significantly more
in the emergency EST group than in elective EST
group. Hospitalization was significantly shorter in
the emergency EST group than in the elective EST
group. None of the three patients with post-EST pan-
creatitis was in a severe condition, and none of the 11
patients with post-EST hemorrhage required blood
transfusion.

2.  On univariate and multivariate analyses using logistic
models of factors related to post-EST pancreatitis, only
the presence/absence of PST was a significant factor
(P = 0.046). Patients who underwent precut sphinc-
terotomy were more likely to have had post-EST
pancreatitis (Tables 2, 3).

3. On univariate and multivariate analyses using logistic
models of factors related to post-EST hemorrhage,
only age was a significant factor (P = 0.023). Younger
patients were more likely to have had post-EST
hemorrhage (Tables 4, 5).

There were no post-EST complications other than pancre-
atitis and hemorrhage; cholangitis, cholecystitis and duo-
denal perforation, etc., did not occur.

4. Simple regression analysis of factors related to
hospitalization revealed significant differences in
the diameter of the choledocholith, T. Bil, and the
timing of EST, whereas T. Bil (P < 0.001), and the
timing of EST (P = 0.010) were significant inde-
pendent factors according to multiple regression
analysis (Tables 6, 7, 8). In other words, hospital-
ization was shortened in the emergency EST group
and prolonged in patients with elevated T. Bil levels.
When the level of T. Bil was 3, 5 and 10 mg/dl,
hospitalization was 12.5, 14.1 and 18.1 days, respec-
tively (Fig. 1).
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::Cl])g;;uncdoggf:i?ln;f clinical Factor n Emergency n Elective P value
emergency endoscopic EST EST
sphincterotomy group and Age (years) 63 69+ 13 64 69+ 12 0912
elective endoscopic
sphincterotomy group, Gender 0.145
expressed as mean £ SD Male 43 (68%) 35 (55%)
Female 20 (32%) 29  (45%)
Pancreatitis due to choledocholithiasis 0.604
Positive 7 (11%) 10 (15%)
Negative 56  (89%) 54 (85%)
Diameter of common bile duct (mm) 62 13+4 64 13+5 0.837
Diameter of choledocholith (mm) 62 11 +5 63 13+9 0.160
Number of choledocholiths 1.000
One 22 (35%) 22 (34%)
>Two 41  (65%) 42 (66%)
WBC (/ul)* 62 7384 £3375 63 5741 £ 2017 0.001
CRP (mg/dl)* 62 4.1 +45 63 23+37 0.013
T. Bil (mg/dl)* 62 43130 62 18+19 <0.001
AST (IUN)? 62 207 £ 198 63 50 £ 51 <0.001
ALT (IUN)* 62 259 £ 195 63 83 +£77 <0.001
ALP (TU/)* 62 883 £ 1008 59 654 £ 453 0.113
r-GTP (IU/N)* 62 459 £ 330 61 319 £+ 242 0.008
PLT (x 10*/ul)* 62 20.6 +£383 63 236+ 84 0.048
Receiving antiplatelet or anticoagulant therapy 0.496
Positive 0 O 2 (B3%)
Negative 63  (100%) 62  (97%)
Post-EST pancreatitis 0.619
Positive 2 (3%) 1 2%)
Negative 61  (97%) 63  (98%)
Post-EST hemorrhage 0.127
Positive 8 (13%) 3 (5%)
Negative 55  (87%) 61 (95%)
Sessions of ERCP 63 28+14 64 33+£09 0.020
Hospitalization (days) 63 11.8£8.0 64 162 £ 6.8 0.001

% At the time of EST

Discussion

Sugiyama et al. [1] and Hui et al. [2] have described the
addition of EST to EBD as being unnecessary for treat-
ment of acute cholangitis due to choledocholithiasis, for
the following reasons: (1) There is no difference in effi-
cacy between drainage with versus drainage without EST;
and (2) the addition of EST to EBD leads to complica-
tions such as hemorrhage. Hui et al. [2] reported that there
was no significant difference between the EBD alone
group and the EBD plus EST group regarding the period
from admission to improvement of jaundice. The Tokyo
Guidelines also recommend elective EST in patients with
moderate acute cholangitis, but post-EST complications
have not yet been adequately assessed according to the
timing of EST. In the present study, the factors affecting
post-EST  pancreatitis and post-EST hemorrhage by

multivariate analysis were PST and age in patients with
moderate acute cholangitis due to choledocholithiasis,
respectively. At the time of EST, the emergency EST
patients were in a worse general condition than the
elective EST patients. However, it was shown that
emergency EST was safe and did not increase the risk of
either post-EST pancreatitis or post-EST hemorrhage.
Freeman et al. [6] reported that post-EST complications
included pancreatitis (0.4%), hemorrhage (0.5%), cholan-
gitis (0.1%), and duodenal perforation (0.2%). However,
no post-EST complications, such as cholangitis, chole-
cystitis, or duodenal perforation were noted in the present
study. There was a significant difference between the
emergency EST group and the elective EST group
regarding blood biochemical examination on admission.
However, emergency EST did not prolong the period of
hospitalization.
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Table 2 Univariate analysis for
predictive factors associated
with post-EST pancreatitis,

Factor

Post-EST pancreatitis P value Odds ratio

expressed as mean £+ SD
Age (years)
Gender
Male

Female

Pancreatitis due to choledocholithiasis

Positive
Negative

Diameter of common bile duct (mm)

Diameter of choledocholith (mm)

Number of choledocholiths
One

>Two
WBC (/pl)*
CRP (mg/dl)*
T. Bil (mg/dl)*
AST (IU/N?
ALT (UM)*
ALP (1U/)*
r-GTP (IU/)*
PLT (x10%pul1)*

Receiving antiplatelet or anticoagulant therapy

Positive

Negative

Precut sphincterotomy
Positive

Negative

The timing of EST
Emergency EST

. Elective EST
4 At the time of EST echve

n Positive n  Negative
3 64 £ 21 124 69 £ 13 0.459 1.031
0.850 1.263
2 (67%) 76 (61%)
1 (33%) 48 (39%)
0.332 3.375
1 (33%) 16 (13%)
2 (67%) 108 (87%)
3 11+£2 123 13+ 4 0.420 1.135
3942 122 12 +£7 0.430 1.094
0.997 1.182E8
3 (100%) 41 (33%)
0 (0%) 83 (67%)
3 5400 £ 854 122 6584 £ 2911 0.480 1.000
325+16 122 32+42 0.772 1.050
3 40+4.1 121 3.0+28 0.529 0.902
3 34438 122 130 £ 165  0.295 1.028
3 54 +438 122 173 £ 173  0.266 1.016
3 574 £ 244 118 776 £ 802  0.620 1.001
3 154+£23 120 395 +£298  0.160 1.008
3 163+13 122 222+85 0221 1.165
1.000  <0.001
0 (0%) 2 (2%)
3 (100%) 122 (98%)
0.041 15.00
1 (33%) 4 (3%)
2 (67%) 120 (97%)
0.558 2.066
2 (67%) 61 (49%)
1 (33%) 63 (51%)

Table 3 Multivariate analysis for predictive factors associated with
post-EST pancreatitis

Factor p SE P value Odds ratio

—3.756 2.978 0.207
2905 1.454 0.046

0.023
18.3 (1.1-315.8)

Constant

Precut sphincterotomy

The value in parentheses represents 95% confidence interval

Conditions assumed to cause post-EST pancreatitis
include spasm of Oddi’s muscle due to stimulation by
cannulation into the orifice of the papilla of Vater, elevated
intraductal pancreatic pressure due to edema of the papilla
of Vater, which is caused by excessively turning on the
electricity at the time of EST, and trypsin activation, which
results from stimulation of pancreatic acinar cells due to
turning on the electricity at the time of EST [11]. Freeman
et al. [6] have also noted that the incidence of post-EST
pancreatitis is significantly higher in those patients for
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whom bile duct cannulation was time-consuming. PST,
which was a significant risk factor for post-EST pancrea-
titis in the present study, is a technique for incision of the
orifice of the papilla of Vater as an adjunct to bile duct
cannulation in cases where selective cannulation of the
common bile duct has failed. PST has been believed to
readily cause pancreatitis, since it results in edema of
the orifice of the papilla of Vater [12]. All the subjects
of the present study had started to receive drip infusions of
protease inhibitors prior to EST for the prevention of
pancreatitis. As described above, insertion of a plastic stent
into the main pancreatic duct should also be conducted in
addition to the administration of protease inhibitors in
patients receiving PST, since some reports have also shown
that hospitalization is prolonged in those patients with post-
EST pancreatitis and, furthermore, that the stenting of
pancreatic ducts is useful for preventing post-EST pan-
creatitis [14-16].
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grtl()iliit?veulec\;g?sataz::;z?s for Factor Post-EST hemorrhage P Odds ratio
with post-EST hemorrhage, n  Positive n  Negative value
expressed as mean £+ SD
Age (years) 11 60 + 14 116 70 £ 12 0.021 1.056
Gender 0.874 1.109
Male 7 (64%) 71 (61%)
Female 4 (36%) 45 (39%)
Pancreatitis due to choledocholithiasis 0.627 1.496
Positive 2 (18%) 15 (13%)
Negative 9 (82%) 101 (89%)
Diameter of common bile duct (mm) 11 13+6 115 13+ 4 0.610 1.039
Diameter of choledocholith (mm) 11 11 +6 114 12+ 7 0.761 1.014
Number of choledocholiths 0.900 1.086
One 4 (36%) 40 (34%)
> Two 7 (64%) 76 (66%)
WBC (/pl)* 11 7790 £ 3174 114 6437 4+ 2841 0.146 1.000
CRP (mg/dl)* 11 34 £3.1 114 32 £ 43 0.865 0.988
T. Bil (mg/dl)* 11 44 £4.1 113 29 £26 0.094 0.860
AST (IU/)* 11 170 £ 275 114 124 £ 150 0.383 0.999
ALT (IU/M)* 11 189 £ 184 114 169 +£ 171  0.709 0.999
ALP (IUN)* 11 781 +£ 515 110 770 £ 817  0.965 1.000
r-GTP (1UN)* 11 421 + 343 112 386 £ 293  0.707 1.000
PLT (x10*/ul)* 11 241+£79 114 219485 039 0972
Receiving antiplatelet or anticoagulant 0.999 >0.001
therapy
Positive 0 (0%) 2 (2%)
Negative 11 (100%) 114 (98%)
Precut sphincterotomy 0.999  >0.001
Positive 0 (0%) 5 (4%)
Negative 11 (100%) 111 (96%)
The timing of EST 0.122 2.958
Emergency EST 8 (73%) 55 (47%)
Elective EST 3 (27%) 61 (53%)

% At the time of EST

Table 5 Multivariate analysis for predictive factors associated with
post-EST hemorrhage

Factor p SE P value Odds ratio
Constant —2.706 1.789 0.13 0.067
Age 0.054 0.024 0.023 1.06 (1.01-1.11)

The value in parentheses represents 95% confidence interval

In the present study, T. Bil was also found to be a sig-
nificant factor that influenced hospitalization, but this was
not surprising, since it took several days for jaundice to
subside if T. Bil was elevated. There were no reports with
respect to a correlation between the period of hospitaliza-
tion and the interval between emergency EBD and elective
EST. In the elective EST group, EBD was conducted as the
initial treatment followed by EST approximately one week
later, in order to perform EST safely, and the choledo-
cholith was removed approximately one week after the

Table 6 Comparison of blood biochemical examination between an
emergency endoscopic sphincterotomy group and an elective endo-
scopic sphincterotomy group on admission, expressed as mean £+ SD

Factor n  Emergency EST n  Elective EST P value

WBC (/ul) 62 7384 + 3374 63 10068 % 5069 0.001

CRP (mg/dl) 62 4.1 +£45 63 70£7.1 0.009
T. Bil (mg/dl) 62 43 +3.0 64 57+40 0.022
AST (1U/1) 62 207 + 198 64 297 £ 316  0.059
ALT (IU/1) 62 259 + 196 64 301 =261 0314
ALP (IU/1) 62 883 £+ 1008 64 1114 £827 0.161
r-GTP (U/1) 62 459 £ 330 64 604 + 437 0.037
PLT (x10%ul) 62 20.6 + 8.3 62 19477 0425

EST. At the time of EST, the emergency EST patients were
in a worse general condition than the elective EST patients.
However, emergency EST did not increase the risk of post-
EST complications. Accordingly, elective EST will be
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Table 7 Univariate analysis for

predictive factors associated Factor n Hospitalization r P value
with hospitalization, expressed  Age (years) 127 14.1 +£7.7 0.057 0.521
as mean + SD
Gender 0.053 0.553
Male 78 13.8 £ 7.0
Female 49 14.5 + 8.7
Pancreatitis due to choledocholithiasis 0.087 0.551
Positive 17 15.1 £63
Negative 110 139 £79
Diameter of common bile duct (mm) 126 14.1 £ 7.7 —0.01 0.300
Diameter of choledocholith (mm) 125 142 £ 7.7 0.208 0.020
Number of choledocholiths 0.066 0.462
One 44 134 £75
>Two 83 144 + 7.8
WBC (/ul)* 125 14.1 £ 7.7 0.112 0.142
CRP (mg/dl)* 125 14.1 £ 7.7 0.173 0.054
T. Bil (mg/dl)* 126 141 £ 7.7 0.371 <0.001
AST (TU/)* 126 141 £ 7.7 —0.030 0.568
ALT (IUNM)* 126 141 £ 77 —0.070 0.164
ALP (IUN)* 126 141 £ 77 0.169 0.132
r-GTP (UN)* 126 14.1 £ 7.7 0.120 0.060
PLT (x10%ul)* 124 142+ 77 0.018 0.842
Receiving antiplatelet or anticoagulant therapy —0.032 0.723
Positive 2 16.0 £ 4.2
Negative 125 14.0 £ 7.7
The timing of EST 0.337 0.001
Emergency EST 63 11.8 £ 8.0
Palliative EST 64 16.3 + 6.8
Precut sphincterotomy —0.121 0.102
Positive 5 19.6 £9.2
Negative 125 139 £ 7.6
Post-EST hemorrhage 0.030 0.517
Positive 11 126 £ 52
Negative 116 142 £79
Post-EST pancreatitis —0.063 0.263
Positive 3 19.0 + 12.0
Negative 124 140 £ 7.6

% On admission

Table 8 Multiple regression analysis for factors associated with
hospitalization

Factor p Standardized 7 value P value R’
regression
coefficient
Constant 16.26 2.491 0.014
T. Bil 0.180 0.308 3.686 <0.001 0.137
The timing of EST  1.324 0.224 2.613 0.010 0.085

conducted less than one week after EBD in the future.
Moreover, the choledocholith will be removed at the time
of elective EST.
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A large series previously indicated that the overall
incidence of post-EST hemorrhage ranges from 2.5 to 5%
[12]. The incidence in the present study was 8.8%. The
reason for this high incidence was thought to be that all the
subjects suffered from moderate acute cholangitis, rather
than mild acute cholangitis. Freeman et al. [6] have
reported that the risk factors for post-EST hemorrhage on
multivariate analysis are the presence of coagulopathy,
anticoagulant therapy, cholangitis before the procedure, an
endoscopist’s case volume of one or less cases per week,
and bleeding during the procedure. In general, the rate of
patients with a hemorrhagic tendency is higher among
older patients than among younger patients. Accordingly, a
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day 60 -

50 4 ®

Y =10.14 +0.796 X
r=0.371

P < 0.001

40 4 o

30

Hospitalization

0 5 10 15 20 25 30
T.Bil (mg/dL)

Fig. 1 Hospitalization and T. Bil. Hospitalization was correlated
with total bilirubin (P < 0.001)

higher age is a risk factor for post-EST hemorrhage [17].
However, in the present study EBD without EST was
conducted as the initial treatment in two patients with a
hemorrhagic tendency, and then elective EST was carried
out after amelioration of the hemorrhagic tendency. Con-
sequently, the only risk factor for post-EST hemorrhage
was a young age. When the patients were divided into a
younger group (45 years old or younger) and an older
group (46 years old or older), the accuracy rate of post-
EST hemorrhage as predicted by age was 92%. The reason
for this may be that arterial sclerosis is less-progressed in
young patients than in old patients, and so the blood vessels
of the papilla of Vater are abundant in young patients.
Although post-EST hemorrhage was not a significant factor
that influenced hospitalization, it may be safer if younger
patients undergo EBD first, with EST being conducted after
the cholangitis has ameliorated.

An emergency EST did not prolong hospitalization, but
the most important treatment for acute cholangitis was
biliary drainage. In patients who are in a restless state, in
shock, or in a poor general condition, including those with
receiving antiplatelet or anticoagulant therapy, biliary
drainage without EST should be performed within a short
time. The incidences of post-EST pancreatitis and hemo-
rrthage are largely dependent upon the skill of the
endoscopist, in addition to the factors related to the host.
Endoscopists must aim to improve their technique and
fully utilize their abilities under an adequate guidance
system.

Conclusion
The present study was conducted retrospectively. Whether

or not emergency EST in cases of moderate acute cho-
langitis due to choledocholithiasis will improve the quality

of life of patients without increasing the incidence of
complications needs to be prospectively assessed in a
future study.
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