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Table 2. Grading system for ranking recommendations in QOutline of management of acute pancreafitis
clinical guidelines®
A Good evidence to support a recommendation for use The management of acute pancreatitis is divided into
B Moderate evidence to support a recommendation for use three steps. The first step includes diagnosis and initial
g I,\)foé ev’denc.el to Sult)por ta retcimrzggldrﬁgggation weainst | Management. The second step includes, running simul-
oderate evidence to support a re . . :
use at n pp s taneously, severity stratification, management accord-
E Good evidence to support a recommendation against use ing to disease severity, and etiological assessment. The
final step involves the detection and management of
*From reference 6 Lb,
complications.

Table 3. Summary of recommendations

Etiology of acute pancreatitis should be determined in 75%-80% of cases and no more than 25% should be classified as
“idiopathic” (grade B).

Lipase is superior to amylase in the diagnosis of acute pancreatitis (grade A).

Chest and abdominal X-rays should be taken in all patients with possible acute pancreatitis (grade A).

Abdominal ultrasonography should be examined in all patients with possible acute pancreatitis on admission (grade A).

Unless diagnosis is determined from clinical signs, laboratory findings, and ultrasonography, or if is not defined, abdominal
computed tomography (CT) should be examined (grade A).

Although magnetic resonance imaging (MRI) is not sufficient alone at present, MRI is useful in the diagnosis of acute
pancreatitis (grade C).

Unless there is confirmed etiology of acute pancreatitis or gallstone pancreatitis, endoscopic retrograde
cholangiopancreatography (ERCP) is not necessary in the diagnosis of acute pancreatitis (grade E).

ERCP is examined in recurrent pancreatitis and possible bile duct stone (grade A).

The use of proteinase inhibitor is recommended with ERCP in acute pancreatitis (grade B).

Severity stratification of acute pancreatitis is necessary to achieve adequate initial management of the disease (grade A).

Although in some cases clinical signs are useful, these are usually used in combination with other data in the stratification of
the severity of acute pancreatitis (grade B).

The use of clinical signs only is not sufficient for early stratification of the severity of acute pancreatitis (grade D).

Neither the use of serum amylase nor that of lipase is useful in stratification of the severity of acute pancreatitis (grade D).

Serum C-reactive protein (CRP) at 48h after onset of acute pancreatitis is useful in stratification of the severity of acute
pancreatitis (grade A).

Because obesity is a risk factor in the prognosis of acute pancreatitis, body mass index is useful in stratification of the severity
of acute pancreatitis (grade B).

Because there is correlation of the severity of acute pancreatitis with both necrosis and the degree of expansion of
inflammatory changes, enhanced CT is necessary for the determination of these factors (grade B).

In stratification of the severity of acute pancreatitis, using a scoring system is recommended (grade A).

For a scoring system for the severity of acute pancreatitis, the scoring system of the Japan Ministry of Health, Labour and
Welfare and the Acute Physiology and Chronic Health Evaluation (APACHE) II score is recommended within 24 h, and
the Ranson score and Glasgow score are also useful in 24-48 h. Physicians should determine the severity of acute
pancreatitis after diagnosis of the disease (grade A).

All patients with severe pancreatitis should be managed in, or referred to, a specialist unit setting with full monitoring and
system support and interventional radiological, endoscopic, or surgical procedures (grade B).

In mild to moderate acute pancreatitis, nasogastric tube drainage is not necessary in most cases (grade D).

In severe and possibly severe acute pancreatitis, broadspectrum antibiotics should be used prophylactically (grade A). But in
mild to moderate cases, prophylactic antibiotics should not be used (grade D).

High doses of gabexate mesilate may decrease the morbidity of acute pancreatitis (grade B).

The effectiveness of histamine H2 antagonists is not confirmed (grade D).

No efficacy has been confirmed for long-acting formulations of somatostatin (octreotide) in regard to either mortality or
morbidity in severe acute paacreatitis (grade D).

No efficacy is proven for octreotide for the prevention of acute pancreatitis after ERCP (grade D).

Although enteral nutrition has not been proven to improve survival in acute pancreatitis, it probably reduces complications.
Fmteral nutrition delivered with a jejunal inserted tube should be started early in the course of acute pancreatitis if possible

grade B).

Total parenteral nutrition (TPN) has not been proven efficient in acute (mild to moderate) pancreatitis (grade D).

Selective digestive decontamination (SDD) may decrease infectious complications and mortality in severe acute pancreatitis
(grade C).

The efficacy of peritoneal lavage in acute pancreatitis is not proven (grade D).

Early induction of continuous hemodiafiltration (CHDF) in severe acute pancreatitis may prevent multiple organ failure
(grade C).

Continuous arterial infusion of proteinase inhibitor and antibiotics may decrease mortality and infectious comphcatlons of
necrotizing pancreatitis (grade C).
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Table 3. Continued
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Urgent ERCP with/without endoscopic sphincterotomy is indicated in gallstone pancreatitis with prolonged biliary
obstruction with jaundice, cholangitis,.or severe pancreatitis (grade B).

Suspected infectious necrosis requires evaluation by radiologically guided fine-needle aspiration (grade A).

In patients with infectious necrosis, necrosectomy is required (grade A).

Most noninfected necrosis recovers of itself, but if there is progression of organ dysfunction or no signs of improvement, with
undeniable evidence of infection, operation is a relative indication (grade B).

Necrosectomy is the standard operative method for necrotic pancreatitis (grade B).

Conventional drainage is not recommended after necrosectomy (grade D).

At present, either continuous closed lavage, open drainage, or another drainage method can be selected, depending on

operative findings and operators’ experience (grade C).

In gallstone pancreatitis, after the inflammatory process has subsided, cholecystectomy (with choledochotomy, if necessary) is

recommended during the same hospital admission (grade B).

In mild gallstone pancreatitis without complications, laparoscopic cholecystectomy can be selected (grade B).
Percutaneous drainage may be effective for some pancreatic abscesses (grade C).

If percutaneous drainage does not improve clinical signs, open drainage should be performed without delay (grade B).
Absolute indications for therapeutic intervention for pseudocyst of pancreas are the presence of clinical symptoms,

complications, or enlargement of the size of cyst (grade A).

Relative indication for therapeutic intervention for pseudocyst of pancreas is a diameter of 6¢m or over (grade C).
If there is no improvement after percutaneous drainage carried out for over 6 weeks, surgical intervention should be

considered (grade B).

Suspicious acute pancreatitis

abdominal pain, radiating pain to back, appetite Joss, fever, nuusea, vomiting

Medical history,

blood and urinary test
Physical examination

Serum lipase
Serum amylase
p-amylase

Abdominal signs
Coloring of skin

Radiological Assessment

Chest & abdominal plain X ray
Ultrasonography
Abdominal CT scanning

v
Diagnosis of acute pancreatitisw

Standardized criteria for clinical diagnosis of acute pancreatitis (Research Committee of
Intractable Disease of the Pancreas, Japanese Ministry of Health, Labour and Welfare. revised

1990) (Ret. 3

1. Acute pain and pressure tenderness in upper abdomen

2. Elevation of pancreatic enzyme levels in blood, urine, and/or ascites

3. Radiological abnormalities characteristic of acute pancreatitis

When at least two of the above conditions are present, the diagnosis of acute pancreatitis is made
by excluding other pancreatic disease and acute abdomen of different causes.

l Fig.3 Initial management —|

Diagnosis

The diagnosis of acute pancreatitis may be difficult in
some cases. The standardized criteria for the clinical
diagnosis of acute pancreatitis put forward by the
Research Commitiee of Intractable Disease of the Pan-
creas, Japanese Ministry of Health, Labour, and Welfare
(revised 1990) are usually used in Japan, but these crite-
ria still need the exclusion of other causes of acute
abdomen and can not be evaluated in terms of positive

Fig. 2. Diagnosis of acute
pancreatitis. CT, Computed
tomography

and negative likelihood ratios. However, as there is no
gold standard for the diagnosis of acute pancreatitis,
these criteria are recommended for diagnosis.

Because the specificity of lipase is superior to that of
amylase, with the same sensitivity, measuring lipase is
recommended in the diagnosis of acute pancreatitis
(level 2a~4; grade A). Abdominal ultrasonography
(US) can detect pancreatic swelling and peripancreatic
inflammatory change, as well as gallstones, dilatation of
the common bile duct, and ascites (level 1b-2b). It is
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Basic treatment for acute pancreatitis

Vital signs
Cardiopulmonary cave
Pain control

Rest the pancreas

419

Severity stratification

hemorrhagic diathesis, etc)

Laboratory data (CI{[’, etc)
(Dynamic) CT

Mild

Scoring system (Japanese Ministry of Health, Labour and Welfare score,
APACHE I score, etc)

Gallstone
pancreatitis

Etiological assessment

l

Clinical signs (shock, dyspuea, distended abdomen, mental disturbance,

Severe

v

r Fig.d Severe pancreatitis

non-Gallstone
pancreatitis

LFig.ﬁ Gallstone pancreatitis l

Basic treatment for mild to moderate acute pancreatitis

Vital signs
Cardiepuimonary care
Pain control

Nutritional management

Judgment of transfer of
patients

[Referrul to a specialist nnit]

L

Intensive Care

Fig. 3. Initial management
of acute pancreatitis. CRP,
C-reactive protein; CT, com-
puted tomography

Jupanese Ministry of Health, Labour and Wellare score 2 8
APACHE II score & 13

Pain control, Antibiotics, Proteinase inhibitor
Management for MODS, Nutritional management

l Fluid resuseitation, Cardiopulmonary care
Galistone
f_‘ Etiological assessmen
" non-Gallstone
Fig. 6 Gallstone
Pancreatitis
Re-assessment [

y T~

, Monitor for complications {

LOptional therapy ]

Management of complications C

N

Fig. 4. Management of

arterial infusl

(peripancreatic infections, pancreatic pseudocyst, etc)
Fig. § Infectious complication

also useful to exclude other causes of acute abdomen,
such as abdominal aortic aneurysm. US findings should
be examined in all patients with possible acute pancre-
atitis on admission (grade A). On the other hand, al-
though abdominal computed tomography (CT) is useful
in the assessment of severity, it is not necessary for the
diagnosis itself of acute pancreatitis. In cases of diagnos-
tic doubt, particularly those with atypical presentation

and antibiotics
Continuous hemodiafiltration (CHDF etc)
Selective digestive decontamination

of protease inhibit o
severe acute pancreatitis.

MODS. Multiple organ dys-
function syndrome

or unknown etiology, abdominal CT should be exam-
ined (grade A).

Initial management

In the initial management of acute pancreatitis, moni-
toring of temperature, pulse, blood pressure, and urine
output; cardiopulmonary care with sufficient fluid re-
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rSuspccted infectious complications

Exacerbation of clinienl signs (sndden anset high fever, aggravated ubdominal pain)

Chisnges in lnborngory blood tests (exacerbation and/or shift to immuture cells of
periphernl white blood eells, elevation of CRP, etc)

Iucrease in APACHE I score

Positive bload culture

Pasitive blood endotoxin

Peripancreatic retroperi 1 gas by radiological t

(o

[Fine needle aspiration (FNA) —l

Aspiration guided by CT or uitrasonography

] Diagnosis of infection of pancreatic pseadocyst ] , Confirmation of infected pancreatic necrasis

v v

{ Percutaneous drainage}

l Necrosectomy I

l no improvement ‘

Continuous closed lavage/
Open drainage/Other metheds

Fig. 5. Management of infec-
tious complications of acute
pancreatitis. CT, Computed
tomography

I Surgical drainage I

Bile duct stone and/or dilutation

by radiological nssessment
Elevation of T, Bil AST and ALT in blood test

Definite or suspected diagnosis of gallstone pancreatitis

(+)

Cholangitis, obstruction of biliary tract,
or severe pancreatiti

X

Emergency ERCP/ES '————— l(.)
Y

Eradication of bife duct stone

Biliary drainage . .
Proteinase Inhibi Iﬂanagement of severe or mild acute pancreatms]
Antibiotics

[Scheduled ERCP/ES

anatemical varfations of pancreatic and bile ducts

Fig. 6. Management of acute
pancreatitis due to gallstone.
ERCP/ES, Endoscopic retro-

lClose examination of common bile duct stone, and

Differential diagnosis of ampullary or other tumors

LSurgical intervention (Duct clearance) l

Cholecystectomy {duct clearance, if necessary)

In mild cases as soon as the patient has recovered, in severe cases at a late stage when the
inflammatory process has subsided in the same hospital admission

suscitation; pain control; and resting the pancreas are
needed.

Severity stratification

Mild acute pancreatitis runs an uneventful self-limiting
course, but severe pancreatitis needs intensive monitor-

grade cholangiopancreato-
graphy with or without
endoscopic  sphincterotomy;
AST, aspartate aminotrans-
fenase; ALT, alanine
aminotransfenase

ing and management, and still shows 20%~30% mortal-
ity rates™ (levels 3b). Therefore, early assessment of the
severity of acute pancreatitis is needed in all patients
(grade A). CT, especially enhanced CT, is useful in the
assessment of severity of the disease to evaluate the
degree of pancreatic necrosis and expansion of inflam-
mation’ (level 1c, grade B).
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Table 4. Severity scores and stages of the Japanese Ministry
of Health and Welfare; and mortality rates®

Severity score Stage Mortality (%)
0 0 (Mild) 0/22 (0)

1 1 (Moderate) 0/13 (0)

2-8 2 (Severa I) 2/34 (6)
9-14 3 (Severe 1I) 7/16 (44)

15 or over 4 (Severe III) 575 (100)

aFrom Ogawa et al.*

A scoring system has the potential to provide im-
proved measurements of the severity and outcome of
acute pancreatitis. Not only clinical signs, with labora-
tory data such as C-reactive protein (CRP), and radio-
logical assessment, but also a scoring system, such as
that of the Japanese Ministry of Health and Welfare
(JMHW) and the Acute Physiology and Chronic Health
Evaluation (APACHE) II should be used in the assess-
ment of severity in the early stage of the disease®?
(grade A). Table 4 shows the mortality of acute pancre-
atitis according to the severity score and the stages of
the JIMHW, which are well correlated (level 3b).® Those
patients with predicted severe pancreatitis, with a
IMHW score of 8 or over or an APACHE Il score of 13
or over need to be transferred to a specialist unit for
management (grace B).

Etiological assessinent and management

Because the etiology of an attack of acute pancreatitis
affects decision-making and further therapeutic inter-
ventions, etiological assessment is needed in all
patients. Early abdominal US is recommended in all
- patients to datect gallstones and dilation of the bile
duct (grade A). In complicated gallstone pancreatitis.
urgent endoscopic retrograde cholangiopancreato-
graphy (ERCP) with/without endoscopic sphinctero-
tomy is proven to decrease complications and
mortality'** (fevel 1b). Therefore, in severe gallstone
pancreatitis or gallstone pancreatitis with cholangitis
or obstruction of the biliary tract, emergent ERCP is
recommendad (grade B).

Management of ucitte pancreatits

In mild to moderate acute pancreatitis, nasogastric tube
drainage is not necessary in most cases (level 1b; grade
D). In severe and possibly severe acute pancreatitis,
broadspectrum antibiotics should be used prophylacti-
cally** (level la: grade A). But in mild to moderate
cases, prophylactic antibiotics should not be used (level
ia; grade D).

Continuous infusion of high doses of gabexate
mesilate does not affect mortality, but significantly re-
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duces the incidence of complications requiring surgery
and the incidence of complications in general (level
la).'3'¢ Therefore, gabexate mesilate is recommended
in severe pancreatitis (grade B). Several randomized
controlled trials (RCTs) of H, receptor antagonists
failed to show any clinical benefit (levels lb; grade
D).

Although enteral nutrition was not proven to im-
prove survival in acute pancreatitis, it was proven to
reduce complications'™" (level 1b). Enteral nutrition
delivered with a jejunal inserted tube should be started
early in the course of acute pancreatitis if possible
(grade B). On the other hand, total parenteral nutrition
(TPN) has not proven to be effective in acute (mild-to-
moderate) pancreatitis'’ (level 1b; grade D).

Selective digestive decontamination (SDD) was re-
ported to decrease infectious complications and mortal-
ity in severe acute pancreatitis in one RCT? (level 1b).
Although this procedure still needs large and good qual-
ity studies. it may be used in severe cases (grade C).

The efficacy of peritoneal lavage in acute pancrealtitis
is not proven (grade D). In Japan, continuous hemodia-
filtration (CHDF) and the continuous arterial infusion
of proteinase inhibitor and antibiotics are used in some
patients with severe pancreatitis. Although there are
many case reports that show the efficacy of these thera-
pies, good quality RCTs have not been performed (level
3b-4). Early induction of CHDF in severe acute pancre-
atitis, and the continuous arterial infusion of proteinase
inhibitor and antibiotics in necrotizing pancreatitis
may decrease mortality and infectious complications
(grade C).

Surgical intervention

If patients with severe acute pancreatitis have exacer-
bation of clinical signs (sudden onset of high fever,
aggravated abdominal pain, etc), laboratory blood test
charges (such as exacerbation or shift to immature cells
in peripheral white blood cells, elevation of CRP, etc),
increased APACHE I score, or a positive blood culture
or endotoxin, image-guided fine-needle aspiration
should be done for the diagnosis of infectious pancreatic
necrosis (level 2b; grade A). If the finding is positive,
necrosectomy should be done, which is the standard
operative method for necrotic pancreatitis (grade A).
Indications for surgical intervention in noninfected
necrosis are still controversial. Because most nonin-
fected necrosis recovers of itself (levels 2c-3b), indica-
tion for operation is limited to patients with progression
of organ dysfunction or no signs of improvement (grade
B).
Both continuous closed lavage and open drainage are
reported to be superior to conventional closed catheter
drainage in terms of survival (level 2a). Conventional
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drainage is not recommended after necrosectomy
(grade D). At present, either continuous closed lavage,
open drainage, or an other drainage method can be
selected, depending on operative findings and opera-
tors’ experience (grade C).

In gallstone pancreatitis, recurrence of pancreatitis
occurs frequently. After the inflammatory process has
subsided, cholecystectomy (with choledochotomy, if
necessary) is recommended during the same hospital
admission (grade B). In mild gallstone pancreatitis with-
out complications, laparoscopic cholecystectomy can be
selected (grade B).

Percutaneous drainage may be effective in some pan-
creatic abscesses (grade C). But if percutaneous drain-
age does not improve the clinical signs, open drainage
should be performed without delay (grade B).

Absolute indications for therapeutic intervention for
pseudocyst of the pancreas are the presence of clinical
symptoms, complications, or enlargement of the size of
the cyst (grade A). Relative indication for therapeutic
intervention for pseudocyst of the pancreas is a diam-
eter of 6cm or over (grade C). If there is no improve-
ment after percutaneous drainage performed for over 6
weeks, surgical intervention should be considered
{grade B).

Conclusions

Evidence-based practice guidelines for acute pancreati-
tis have been developed by the Japanese Society of
Emergency Abdominal Medicine. The guidelines de-
pend on a systematic review to collect the most reliable
evidence. The strength of evidence and the recommen-
dations for various interventions are stated. The Work-
ing Group has summarized the evidence for important
interventions in a manner that allows practitioners to
make more well-informed decisions about which treat-
ment to offer to their patients. Although the guidelines
are still under development, it is hoped the practice
guidelines for acute pancreatitis will provide useful in-
formation for physicians to manage the disease.
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Gram-negative bacteria
Klebsiella pnetmoniae
Enterobacter cloncae
Enterobacter nerogenes
Pseudomonas acruginosa
Stenotrophomonas maltophilia
Serratia marcescens
Escherichia coli

Citrobacter freudii
Morganella morganii
Flavobacterium meningosepticum

Lo ke D W) 0O B A U1 O

Candida albicans

Total 62%
O NEAFT CEMEW = 11 A8 ok

, FRZFOREBMBLIELITEETE v, HE
REIF R O F A2 CH O FH BT 12 BloE T,
TR IR & b 2 WIS L v TolEdt
TN ORI R S, F AR B
NSO SR AR oz, s RAL, H
TR U0 B B D TR 0 4% 58 T & T A MEE L AR P il
WG LTWwAZ ERRELTWA, T2, ot
e HAEL TR L Kupffer At 8 Hliz A S, #8
MRS & L CFIROBAEDME T L THIEASE S Y
RFTVIREIZH B Z EDHME SN B,

3. MEREHEITFAEOBBETF

g ONBAE Se D FANRERF L BRSO IF R 2o
MEFTH A", TORREHET 5720, IFHIILIZE
A L OPEE R T4 % multidrug resistance
protein 2 (MRP2) ®ZBUHEE T A &, WAEERT
AT MRP2 ORI T TIIKTLTBY, 2hb
WAEBIO% S BWRNME L Z WL TLHI L
Mohbholz(RERT—%). BWETIVTIIAE
PRE (72 & ZATNBEJ) 124 ) MRP2 OFEIIAMET
TAHIEDRENTVWB"OT, FIRETFAR %2 T
THICRMHORNBEEROD Y POV HBEREEE R
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V. FHERZDFKEE

1. PAZEMEYE T IBE RSB = 52 7

EFEOMTIIEE T 548, WEERETIRL
USRI ASER s L b, 204 3
BICE T 2%, EOL ) ICIRBEIZRAT D23 A755
AT W wn, I, B TIRBIALEEN, BMIREE,
#2) YANEWE, O3 DOBEINL - FE R LTV A,
FLBD & O AT REIIHRICIIEL B LN Ty
LHRINZIHWLLIREIZIFEA RV, K¥E, 4+
BHPREEE & Wb Twa, PIIRICERS L 72 B 28
BRI S NG 2 2 id, B ERTHE ST
D%, F 22T R R B ARNT PUIRIE S ORI IRIL L 72 PR
mMA HAME AN S LD 0T, B0l EEE D
AEEMIIRME IR RIS R 2 2 e EH5E 2 60
B, Ny THOBERIESH L L L THEELRDLO
TRV THAI.

2. PTBD #4179 L@ kg5E % ?

Audisio 513 38 Fl OB HIZE B EOME PTBD B0
MHIHE 20 81 (31.5%) MWk TH o 7258, PTBD 15
A LB ERE I o 2 L ME LT B, 4R
OB A F L — v 5 T I KG T AT REM bR
BSNTWAHD, HEMWIE, MM X 2080
DG-GB O T & AR ER 7 — N O A - A I
OERFERWMEHBELTCH A HELH L. 8L
W, IBAEE-Z 0L O H ORI & IS 2525 5
PHTHBY,

3. MREIIENB I DR ?

JRERNC TS BT BRI L RHIIED B 2 ) 2§
VOREEhhoTwiv, LarL, MIESNLAH
ORI &, JHRBHIENOME 2SEE - B
A2 TWAT &HZIFME v, JBEHEICE S
JF#R o tight junction O YEZ X O MR- I AT
PRIV RAT § B HEMDS% 2 ST A, N
WHEC & BRI O RIS 725 Kin%e, T
W2 & 2 W8 O L O TR X o TH POl o IR
M~ DF 1T (bacterial translocation) 252 Z 1) %3 \»
SELMOENTWASY, T 72, AT & ) AEiik
KOWRTIHES 2TR 5 = &, #HEITIZ BT 5 Kupffer
ANBORFEILT D WIEASSEE LR T WK E 20 5
HEEZEZLNS.
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BRI L MHGERE G 2 LI ER e D S L s ) v e
i ARG OHE (CRP @ L5 120k - Tl &
DNVECDER LTS (L), PRIV RGO ¢
INE I ER LR (7).

{v B LIRS 5 5 B B &

A

IR % DM AR 4 O FEFE TR e B OHE DY E M
L, MRVl ERGRELTISEZ T LV
Pt 4 2 VALK E N B DT, Wi & FAS
EWFIIRPE R E VR X, RAISIFEERE, J5cm
TR AE ISR & e I, T v POYERTIE
SAEMEY A4 b 4 % LPS IR OWHEER TH 5
BSEP R E U W ¥ » DEEF TH 5 MRP2 058 %
EF3g52 %ﬁmbngm"“LmHJ%h@%ﬁ
Af;b;hﬂmtqu/#LﬂT6 kLl

RS A%, ZAuidide X ) EH AR S X
é:t%/rﬂf‘*b TwhEnz i) (W), k1
H HONEH o> HGF % IL-6 e ASNFUIRR B o0 e 5 il
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CYNE HEAELAOHMARY Z &9, )
REAT o 1R TEOBRIZIFAEIZRITT 2 hhs
DRELPETFoTVWAILERLTVS ;hb@$
Lo, BETIELUTOL ) L RAE 3 - A
WrfrToTwb.,

<HRFTHIF - A f ONEEEE >R - W@ DT, PTBD
Nt E#F o4t 2 #E10 H 5 WCIEEEF IS E 2T
T, BRSO3, bacterial translocation OB,
NAHER DI IR BR D HEAFIC X B IFHERE O I {232 >
P?zbnéﬁb Cdh B HBIEPNIE T YOkt DI

HWZATHTH DY, F 2B B BITFIRERC & - THItE
IO RATOEET 5 & OfEYHH 5.

< AERLAENPIRFL 2SR (PTPE) >IFA %L Loy)

Brds P s hiuid, PTPE 2179 . PTPEIZ L D, 0D
bREE 10% MEIRTEE5Z A TE, £/, BFT

ENF OB T(Lﬂt’;”lfhﬁm-rr GOTBLIENTELY,

< XA NEAE 25 0 i > IF M SR A 20 LIPS
RIGHE PR 2 TS L) REFITIE, 1~2%&0
PTBD 24 S TWTH, &L LETORERAF
LF— P3N T0aHbITTildhw, KBMEIRE &5
3 RERD S LA CT % & Tl L PTBD 28
ms s,

<JEEHN ONBHE DT B > Fil 121d PTBD JHit
AR L, I L 2 EENOEERZC. £
72, BRI (R VSIS & B2 RY & liisehE & CRISH L BT IR
iR AR X iR HFA 2 &b A2 < &
WHEBETH B,

<HHEOHAERI ORI Lo Tk <, ‘O
R A PRRE DR R D%  AHH PRI I —F T 5
DT, HiHS PTBD Hi b DM o [ % & HiAk A O &
ZUHRHBRE ATV, R - ROPUER & BIRY 5.
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BILIARY BACTERIAL INFECTION IN LIVER SURGERY

Toshiyuki Arai, Masato Nagino and Yuji Nimura
Division of Surgical Oncology, Department of Surgery, Nagoya University
Graduate School of Medicine, Nagoya, Japan

Hepatectomy for biliary tract carcinoma with obstructive jaundice is associated with a higher incidence of
postoperative septic complications as compared with hepatectomy for hepatocellular carcinoma or metastatic
liver cancer. Since most bacteria isolated from septic sites are identical to those found in the preoperative per-
cutaneous transhepatic biliary drainage (PTBD) bile, bacterial colonization in bile appears to be responsible
for posthepatectomy septic complications in patients with biliary tract carcinoma. Although it remains unclear
how bile becomes contaminated after bile duct obstruction or why preoperative PTBD increases the incidence
of biliary infection, bacterial translocation via the portal vein, resulting from loss of integrity of the-intestinal mu-
cosa and change in intestinal microfiora, may in part account for the mechanisms. Moreover, impaired function
of Kupffer cells and altered structure and function of hepatocyte tight junctions might also participate in the de-
velopment of postoperative bacteremia in such patients. As septic complications and liver failure are profoundly
associated with each other, it is important to take all measures before surgery to enhance liver function and to pre-
vent postoperative septic complications.
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