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inflammatory bowel disease, and a relatively frequent
association with chronic pancreatitis, compared with
those in Western countries”® Establishment of
the concept of IgG4-related sclerosing cholangitis
accompanying autoimmune pancreatitis has resulted in
solutions for the different clinical characters of PSC
between Western countries and Japan, except for the
higher incidence of eosinophilia in Japan™"!.

We present a patient with sclerosing cholangitis and
eosinophilic cholecystitis mimicking lower bile duct
carcinoma, who underwent pancreatoduodenectomy
and liver biopsy. To the best of our knowledge, this is
the first reported case of eosinophilic cholangiopathy
in which all layers of the bile duct wall and liver were
histopathologically examined. This case was suggestive
of an etiology of bile duct obstruction of eosinophilic
cholangitis and PSC with eosinophilia.

CASE REPORT

to our hospital. Ten months earlier, he had developed
liver dysfunction with jaundice, which improved by
conservative therapy. He had repeated episodes of
urticaria from the age of 40 years. Physical examination
disclosed no abnormalities except for scleral icterus
and mild tenderness in the right upper quadrant of
the abdomen. Liver function test results at admission
were as follows: aspartate aminotransferase (AST),
37 U/L; alanine aminotransferase (ALT), 36 U/L;
alkaline phosphatase (ALP), 695 U/L; y-glutamyl
transferase (GGT), 179 U/L; total bilirubin,
12.3 mg/mlL. Total white blood cell count was 3900,
with a differential cell count of 59% neutrophils (normal
range, 40%-69%), 3% eosinophils (1%-8%), and 31%
lymphocytes (21%-49%). Hepatitis virus screening
was negative and no tumor markers were elevated.
Computed tomography (CT) revealed dilatation of
both the intrahepatic and extrahepatic bile ducts.
Diffuse thickening of the extrahepatic bile duct wall and
thickening of the gallbladder wall were identified on
CT (Figure 1). Endoscopic retrograde cholangiography
(ERC) showed an obstruction of the lower bile duct
(Figure 2). Endoscopic naso-biliary drainage was
performed. Upper gastrointestinal endoscopy showed no
abnormal findings other than atrophic gastritis. Pylorus-
preserving pancreatoduodenectomy and wedge liver
biopsy were performed under the diagnosis of lower
bile duct carcinoma. After the operation, minor leakage
of pancreatojejunostomy developed, and conservative
treatment was successful. The patient is alive without
any symptoms 6 years and 6 mo after the operation at
the time of writing,

In the resected specimen, the bile duct was slightly
thickened and there was a narrow stenotic segment at the
lower edge of the common bile duct. There was neither
elevated lesion nor ulceration in the epithelium of the
bile duct. The gallbladder was 11 X 6 cm with thickened
wall, but had neither elevated lesion nor ulceration in the
epithelivm.
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Figure 1 CT demonstrating dilatation of both the intrahepatic and
extrahepatic bile ducts, diffuse thickening of the wall of the extrahepatic
bile duct (arrow), and thickening of the gallbladder wall (arrowhead).

Figure 2 ERC showing an
obstruction of the lower bile
duct (arrow).

On histopathological examination, conspicuous
fibrosis was seen diffusely in the bile duct wall
(Figure 3A). Mild inflammatory cell infiltration, mainly
composed of lymphocytes and plasma cells, was seen.
Eosinophilic infiltration was very mild, and in some areas
eosinophilic leukocytes were not detected (Figure 3B).
Accordingly, this case was not diagnosed as definite
eosinophilic cholangitis. However, careful observation
revealed some areas with scattered eosinophilic
leukocytes (Figure 3C). In the gallbladder wall, marked
eosinophilic infiltration was seen (Figure 4), as well
as scattered lymphocytes and plasma cell infiltration.
Thickened fibromuscular layer and slight fibrosis
in the subserosal layer were present. Hyperplastic
change without atypia was identified in the gallbladder
epithelium. There was no evidence of malignancy in
either the bile duct or gallbladder. IgG4 immunostaining
revealed hardly any positive plasma cells in the bile
duct and gallbladder wall. Liver biopsy revealed mild
portal fibrosis and concentric layers of fibrotic tissue
surrounding the bile duct (Figure 5). This case was then
definitively diagnosed as eosinophilic cholecystitis with
sclerosing cholangitis of unknown etiology. However,
focal infiltration of eosinophilic leukocytes in the bile
duct wall suggested the possibility of eosinophilic
cholangitis with very mild eosinophilic infiltration.

DISCUSSION

Sclerosing cholangitis is classified into two entities: PSC
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Figure 3 Histological examination of the bile duct wall. A: Conspicuous
fibrosis was seen diffusely in the bile duct wali; B: Eosinophilic infiltration was
very mild, and in some areas eosinophilic leukocytes were not seen; C: There
were some areas with scattered eosinophilic leukocytes.

and secondary sclerosing cholangitis (SSC)*!". sCC is
morphologically similar to PSC but it originates from a
known pathological process. SSC includes IgG4-related
autoimmune pancreatitis, eosinophilic cholangitis,
intraductal stone disease, surgical or blunt abdominal
trauma, intra-arterial chemotherapy, portal biliopathy,
hepatic inflammatory pseudotumor, and AIDS-related
cholangiopathy™".

In the present case, a certain diagnosis of eosino-
philic cholecystitis or cholangiopathy could be made.
Eosinophilic cholangiopathy is a rare benign cause of
biliary obstruction™ %, Tt is characterized by dense
transmural eosinophilic infiltration of the biliary
tract. When eosinophilic infiltration is localized in the
bile duct, it is termed eosinophilic cholangitis. When
it involves the gallbladder, it is called eosinophilic
cholecystitis. Eosinophilic cholangiopathy is the term
used to describe changes in either or both of them 1,

Figure 4 Histological examination
infiltration in the gallbladder wall.
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Figure 5 Liver biopsy showing mild portal fibrosis and concentric layers
of fibrotic tissue surrounding the bile duct.

The cause of this disease is unknown. In more than
half of the reported cases, eosinophilic infiltration
is seen not only in the biliary tract but also in other
organs, including the stomach, colon, pancreas, liver, and
kidney"*""!. Eosinophilic cholangiopathy is thought to
be part of a spectrum of diseases caused by eosinophilic
infiltration of tissues and organs with or without
peripheral eosinophilia. The recognition of peripheral
cosinophilia (especially in the absence of leukocytosis) is
important. However, peripheral eosinophilia was present
in only about half of the reported cases'’. Some authors
reported that patients with eosinophilic cholangitis had
been treated successfully with oral corticosteroids’ . In
fact, a few cases of eosinophilic cholangitis have been
resolved within 3 wk, even without steroids!™.

Bile duct wall thickening is a characteristic finding
of eosinophilic cholangitis on imaging modalities™*"".
Thickening of the wall of the biliary tree usually, but
not always, leads to biliary obstruction'®. In most cases,
bile duct stricture is located diffusely from the hepatic
hilum to the intrahepatic biliary tree, but there is a
report describing lower bile duct stricture in a patient
with eosinophilic cholangitis®. The cause of thickening
and obstruction of the biliary tract in patients with
eosinophilic cholangitis is unclear because no resected
case has been reported. Ours is believed to be the first
reported case of eosinophilic cholangiopathy in which
all layers of the biliary tract wall were histopathologically
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examined. The most plausible cause of sclerosing
cholangitis in our case was eosinophilic cholangiopathy,
based on the fact that there was marked eosinophilic
infiltration in the gallbladder wall and scattered
eosinophilic infiltration in the bile duct wall. Close
examination of all layers of the bile duct wall enabled us
to find focal infiltration of eosinophilic leukocytes.

Experimental studies have demonstrated the close
relationship between eosinophilic infiltration and fibrosis.
It is considered that eosinophils play an important role
in the fibrotic conditions of different etiopathology,
including endomyocardial fibrosis, scleroderma and
scleroderma like-conditions, idiopathic pulmonary and
retropetitoneal fibrosis, asbestos-induced lung fibrosis,
wound repair, and tissue remodeling">'". It has been
demonstrated that transforming growth factor-p, a
cytokine known for its ability to promote fibrosis, is
produced by human eosinophils from patients with
blood eosinophilia''®'”. Ten months before admission,
our case had developed liver dysfunction with jaundice,
which was diagnosed by observation only. This means
that eosinophilic cholangitis might have existed 10 mo
eatlier. This led to speculation that the etiology of our
sclerosing cholangitis case was consequent fibrosis
from previous eosinophilic infiltration in the bile duct
wall. In this regard, bile duct thickening in patients with
eosinophilic cholangitis might correspond to fibrosis.

Peripheral eosinophilia was observed in 27% of
PSC in Japan, although reports of eosinophilia in PSC
in other countries are rare™®, Based on the liver biopsy
findings and cholangiography, the present case was not
diagnosed as PSC. However, in some cases, eosinophilic
cholangiopathy causes sclerosing cholangitis, which
closely resembles PSC. In patients with eosinophilic
cholangitis without peripheral eosinophilia, a differential
diagnosis from PSC is difficult without bile duct biopsy.
Eosinophilic cholangiopathy might also be confused
with PSC with eosinophilia. There is a case report of
PSC associated with increased peripheral eosinophilitis
and serum IgE". In that report, 2 20-year-old Japanese
man received oral corticosteroid thetapy and improved
in a few days. The possibility that he had eosinophilic
cholangitis is high from the viewpoint of his clinical
course, although a definite diagnosis could not be made
because histopathological material was unavailable.

In summary, we have reported a case of SSC with
eosinophilic cholecystitis. Close examination of the
biliary tract of the resected specimen and a literature
review suggested that bile duct wall thickening in patients
with eosinophilic cholangitis may be due to fibrosis of
the bile duct wall and that eosinophilic cholangiopathy
might be confused with PSC with eosinophilia.
Confirmation will depend on further investigations.
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Abstract

Background Postoperative hepatic infarction is rare; therefore, clinical characteristics and outcomes of postoperative hepatic
infarction after pancreatobiliary surgery have not been obvious.

Methods Eleven patients encountered hepatic infarction after pancreato-biliary surgery. Management, clinical course, and
outcome of these 11 patients were retrospectively analyzed.

Results Possible causes of the hepatic infarction were inadvertent injury of the hepatic artery during lymph node dissection
in five patients, right hepatic artery ligation in two patients, long-term clamp of the hepatic artery during hepatic arterial
reconstruction in two patients, suturing for bleeding from the right hepatic artery in one patient, and celiac axis compression
syndrome in one patient. Five of the 17 infarcts extended for one whole section of the liver, and distribution of the other 12
was less than one section. Ten patients discharged from hospital; however, one patient died of sepsis of unknown origin.

Conclusions Attention should be paid to inadvertent injury of hepatic artery to prevent hepatic infarction. Hepatic
infarctions after pancreato-biliary surgery seldom extend to the entire liver and most of them are able to be treated without
intervention.

Keywords Hepatic infarction - Postoperative complication - CHDF Continuous hemodiafiltration
Pancreato-biliary surgery ARDS  Acute respiratory distress syndrome
RCT  Randomized controlled trial
Abbreviations
TACE Transcatheter arterial chemoembolization
RFA Radiofrequency ablation Introduction
TIPS  Transjugular intrahepatic portosystemic shunt
AST  Aspartate aminotransferase Liver infarction is relatively rare, as it is commonly
ALT  Alanine aminotransferase believed that the liver’s dual blood supply and extensive
PE Plasma exchange collateral pathways serve to protect this organ from
ischemic insult. Once hepatic infarction occurs, however,
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Material and Methods

Between August 1981 and June 2008, 812 patients
underwent major pancreato-biliary surgery including total
panceatectomy, pancreatoduodenectomy, and extrahepatic
bile duct resection with lymph node dissection in the
hepatoduodenal ligament at the Department of Surgery,
Teikyo University Hospital. Fourteen of these 812 patients
developed postoperative hepatic infarction. Three patients
in whom hepatic infarction developed after coil emboliza-
tion to the common hepatic artery for postoperative
hemorrhage from the stump of the gastroduodenal artery
was excluded from this study. Therefore, 11 patients were
identified in the study. The medical records of these 11
patients were retrospectively reviewed.

Diagnosis of hepatic infarction was based on the co-
existence of contrast enhanced CT findings (wedge-shaped
and clearly demarcated regions of non-perfusion within the
liver parenchyma that extend to the liver capsule) (Fig. 1)
seen in association with an acute increase in serum amino
transaminase more than 500 IU/L. All arterial reconstruc-
tions were done under microvascular techniques by an
experienced plastic surgeon. One patient undergoing com-
bined resection of common hepatic artery originating from
the superior mesenteric artery and the superior mesenteric
artery, the superior mesenteric artery, and the proper hepatic
artery were anastomosed to the splenic artery in an end-to-
end and side-to-end fashion, respectively. The superior
mesenteric artery in one patient was anastomosed to the
splenic artery in end-to-end fashion. The right hepatic
artery in one patient was reconstructed using right gastro-
epiploic artery graft interposition. Systematic administra-
tion of heparin was not performed routinely.

Figure 1 CT revealed wedge-shaped low-attenuation area without
mass effect in S6 and S7 (thick arrow). The right hepatic artery (thin
arrow) was demonstrated at the hepatic hilum on CT performed on
postoperative day 1.

The terms of the hepatic anatomy were based on
Couinaud’s numbering system® and the Brisbane 2000
system.® Postoperative hepatic failure was defined as
appearance of hepatic encephalopathy, hyperbilirubinemia
to more than 10 mg/dl total bilirubin without hemolytic or
obstructive mechanism, and a decreasing activity of blood
coagulation assessed by a prothrombin time. Leakage of
pancreatojejunostomy was defined as amylase-rich exudate
(amylase more than three times normal serum concentra-
tion) from the drainage tube placed at the pancreatojeju-
nostomy. Leakage of hepaticojejunostomy was diagnosed
when drainage of >50 mL of bilious fluid after postoper-
ative day 4 was recorded or a leak was shown by contrast
radiology. Hospital mortality was defined as death from any
cause during the hospital stay.

Results

Characteristics of 11 patients who encountered hepatic
infarction after pancreato-biliary surgery are listed in
Table 1. They consisted of four men and seven women
with a mean age of 63.6+8.5 years (range 49 to 82 years).
None of the patients had a history of chronic liver disease.

For preoperative workup, conventional angiography and
three-dimensional CT angiography were performed in two
and nine patients, respectively. Preoperative biliary drain-
age was performed in five of the patients for obstructive
jaundice: endoscopic tube stent in two, endoscopic naso-
biliary drainage in two, and expandable metallic stent in
one. In two patients, the minimum serum total bilirubin
level before surgery was above 3.0 mg/dl. Extrahepatic bile
duct resection was performed in all patients. Incisions of the
proximal hepatic duct were performed at the right and left
hepatic ducts in three patients with gallbladder carcinoma.
In the other eight patients, bile duct was cut in the common
hepatic duct, that is to say, Glissonian sheath around the
hepatic duct confluence was preserved. Hepatic resection
was performed in three patients: wedge resection of the
liver bed in two, S4b+S5 in one.

Clinical Presentation

The results are shown in Table 2. Serum AST and ALT
levels were maximally elevated to mean 4,162.5+
3606.0 IU/L (range 422 to 11,810 IU/L) and mean
3,026.4x1991.0 TU/L (range 504 to 6,620 TU/L), respec-
tively, 1 or 2 days after causal surgery. In all patients, the
levels of serum aminotransferase decreased to within
normal limits after several days.

Eight of the 11 patients had concomitant complications
in relation to initial surgery. Acute respiratory distress
syndrome in two, leakage of pancreatojejunostomy in two,
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Table 1 Profiles of Eight Patients Encountering Hepatic Infarction After Surgical and Interventional Treatments

Pt. No. Age (year)/gender Diagnosis Initial operation Combined vascular resection
1 55/F Gallbladder carcinoma Hepatectomy (S4b+85)+PPPD SM-PV

2 69/F IPMN TP SM-PV

3 64/F Pancreatic adenocarcinoma TP SM-PV, SMA, CHA
4 62/F Gallbladder carcinoma Hepatectomy (Liver bed)+PPPD SM-PV

5 66/F Pancreatic adenocarcinoma TP SM-PV, SMA

6 59/F Gallbladder carcinoma Hepatectomy (Liver bed)+BDR RHA

7 49/F Pancreatic adenocarcinoma PD SM-PV

8 82/M Pancreatic adenocarcinoma TP SM-PV

9 72/M Chronic pancreatitis PPPD None

10 57/M Chronic pancreatitis PPPD SM-PV

11 65/M Bile duct carcinoma PPPD None

IPMN intraductal papillary mucinous neoplasm of the pancreas, PPPD pyloruspreserving pancreatoduodenectomy, TP total pancreatectomy, SMA
superior mesenteric artery, BDR extrahepatic bile duct resection, SM-P¥ superior mesenteric-portal vein, CHA common hepatic artery, RHA right

hepatic artery

leakage of hepaticojejunostomy in one, pleural effusion in
one, and stricture of hepaticojejunostomy in one were
noted. Three patients encountered no complications other
than hepatic infarction.

CT Evaluation

Initial CT was performed after the rapid increase of serum
aminotransferase was identified. Seventeen infarcts were
found in the 11 patients. One patient had three infarcts, four
patients had two infarcts, and six patients had single
infarcts. The maximum axial diameters of infarct on CT
were mean 8.6+3.0 cm (5-15 cm). In five of the 17
infarcts, distribution of the low-attenuation area extended
for one section of the liver: left lateral section in three and
right anterior section in two. Distribution of the other 12
infarcts was less than one section. These 12 infarcts
occurred within S8 (n=3) and S7 (n=3), between S6 and
S7 (n=2), S5 (n=2), S2 (n=1), and S8 (n=1). No infarcts
contained gas during the entire clinical course.

Possible Cause of Hepatic Infarction

Obvious blockage of hepatic arterial inflow was docu-
mented in two of the 11 patients. In two patients, the right
hepatic artery was ligated during the initial operation. In a
patient, the replaced right hepatic artery from superior
mesenteric artery was ligated for curability. Reconstruction
was not performed since it was thought the interlobar
hepatic artery running into the Glissonian sheath around the
hepatic duct confluence could be preserved. In another
patient, an inadvertent ligation of the right hepatic artery
was performed and not identified during the initial surgery.
In two patients with hepatic artery resection, long-term

;@_ Springer
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clamp of the proper hepatic artery (64 and 55 min) could
have caused the hepatic infarction. In these two patients,
patency of the hepatic artery was confirmed on CT. In one
patient, right hepatic artery was injured, and bleeding was
stopped by suturing during the operation. In the other six
patients, no episode of obvious ligation or embolization of
the hepatic artery was noted. In one of these six patients,
who underwent pancreatoduodenectomy with combined
resection of portal vein, celiac axis compression syndrome,
which was present on the CT performed preoperatively,
could not be released because of dense inflammatory
adhesions. Inadvertent injury of the hepatic artery might
have occurred during lymph node dissection in other five
patients. In four of these five patients, the hepatic artery
was demonstrated at least at the hepatic hilum on the initial
and follow-up CT (Fig. 1). In one patient, the hepatic artery
was not demonstrated on CT, and the proper hepatic artery
was obstructed on celiac angiography performed 7 months
after the initial surgery. Portal vein thrombus was not
recognized in any of the patients on CT.

Management and Outcome

For the treatment of hepatic infarction, intravenous admin-
istration of prostaglandin E1 (PGEl) was performed in
three patients, in addition to basic treatment including
intravenous fluid resuscitation, antimicrobial agent, and
transfusion of fresh frozen plasma. In one patient, plasma
exchange (PE) and continuous hemodiafiltration (CHDF)
were performed for the treatment of sepsis and acute
respiratory distress syndrome (ARDS) and the prevention
of hepatic failure. Hepatic failure occurred in one patient,
and he recovered without specific treatment. In other two
patients, total bilirubin increased beyond 10 mg/dl due to
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persistent obstructive jaundice or stricture of hepaticojeju-
nostomy. The hepaticojejunostomic stricture, which was
identified 7 days after the operation, was successfully
treated by percutaneous transhepatic biliary drainage. In no
patient was surgical or percutaneous drainage for hepatic
infarction required during entire clinical course.

The overall hospital mortality rate was 9.1%. One patient
died of sepsis of unknown origin, 2 months after occurrence
of hepatic infarction during hospitalization. Sepsis of
unknown origin of which the infecting primary causative
organisms were acinetobacter baumannii was not defini-
tively correlated with hepatic infarction.

All these 17 infarcts showed diminishment with hepatic
parenchymal atrophy or scarring. Six of 10 discharged
patients died of cancer recurrence after a mean survival of
11.2 months (range 4 to 20 months). Other four patients
have survived uneventfully during a mean follow-up of
35.5 months (range 18 to 59 months).

Discussion

The common causes of hepatic infarction include hepatic
artery occlusion due to arteriosclerosis, thrombosis, embo-
lism, hepatic artery aneurysm, and polyarteritis nodosa. It
was also reported that infarction occurred without vascular
occlusion in the setting of shock, biliary disease, or
anesthesia, presumably secondary to diminished hepatic
blood flow.”® We speculate that possible causes of the
hepatic infarction were inadvertent injury of the hepatic
artery during lymph node dissection in five patients.
However, there is also a possibility that microthromboem-
boli from atherosclerotic lesion induced diminished hepatic
arterial flow. Miyazaki et al.’ advocated that one major
lobar branch of the hepatic artery could be safely resected
without reconstruction when the interlobar hepatic artery
running into the Glissonian sheath around the hepatic duct
confluence is preserved. In the present study, three patients
with ligation or suturing of right hepatic artery encountered
hepatic infarction in spite of the fact that the Glissonian
sheath around the hepatic duct confluence had been
preserved. This result argues against the resection of a
major lobar branch of the hepatic artery, without careful
consideration, even when the interlobar hepatic artery
running into the Glissonian sheath around the hepatic duct
confluence is preserved. In the present series, five of the 17
infarcts extended for one whole section of the liver and of
the other 12 infarcts were less than one section. The
reported frequencies of hepatic infarction extending to two
sections are 0%,'° 0%, 20%,® and 35‘7%.1‘2 There are no
reports of hepatic infarction being distributed through the
entire liver, which must be attributable to the recruitment of
other collateral pathways including inferior phrenic arteries,
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intercostals arteries, and gastric arteries that were presum-
ably not ligated at the initial surgery."

A few clinicians have reported that portal thrombosis
was an important cause of liver infarction.'*'® Saegusa et
al.,' in a postmortem study, reported that 15 of 20 patients
with liver infarction had portal thrombosis, four had hepatic
arterial obstruction (three of these four also had portal
thrombosis), and 17 had septic, hypovolemic, or cardio-
genic shock. In the present study, eight of 11 patients
underwent superior mesenteric-portal vein reconstruction.
In these eight patients, there is a possibility that a decrease
in portal flow or microthrombus of the portal vein as well
as a decrease in hepatic arterial flow was responsible for the
hepatic infarctions.

Definitive clinical diagnostic criteria of hepatic infarc-
tion have not been established. In imaging studies of
hepatic infarction, diagnosis was based on a wedge-shaped,
low-attenuation area extending to the liver surface on
CT.®! 1216 Differential diagnosis based on CT findings
includes hepatic abscess, laceration, and rarely tumor such
as lymphoma.® Laceration and tumor can be distinguished
from infarction on the grounds of clinical history. Differ-
entiating hepatic infarction from abscess is more difficult,
and we diagnosed hepatic infarction based on the coexis-
tence of contrast-enhanced CT findings and an acute
increase in serum aminotransaminase, as Smith et al.'?
previously reported. CT should be performed as soon as
possible after the rapid increase of serum aminotransferase
was identified for early and definite diagnosis of hepatic
infarction.

The therapeutic strategy of hepatic infarction has not been
established. In the present series, three patients underwent
intravenous administration of PGEl. The intravenous ad-
ministration of PGE! has been used for the treatment of
fulminant hepatic failure.!” Prostaglandins have been shown
to have a beneficial effect in a variety of animal models of
hepatic failure due to toxins, hypoxia, ischemia, and immune
mediation.'®!® PGE1 is known to increase hepatic blood
flow and has been shown to improve clinical outcome in
various settings like liver dysfunction or ischemia/reperfu-
sion injuly.2°’21 Intravenous PGE1 might be considered for
hepatic infarction patients with stable blood pressure.

In our series, no patient with hepatic infarction required
percutaneous or surgical drainage. Stewart et al.'® reported
that 11 of 12 patients (92%) with infected hepatic
infarctions responded to percutaneous drainage such that
they survived to discharge from the hospital. However, they
did not mention of an acute increase in serum amino-
transaminase and frequency of infection of hepatic infarc-
tion; infected infarction may be confused with hepatic
abscess. However, once hepatic infarction becomes
infected, percutaneous or surgical drainage would be
necessary."?
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We performed PE and CHDF in one patient for treatment
of septic ARDS and prevention of hepatic failure. In Japan,
the first-line treatment for fulminant hepatic failure is PE
and CHDF, which are covered by medical insurance.??.
However, to our knowledge, there has been no randomized
study to indicate that the use of PE and CHDF is effective
in treating acute liver failure, Partial portal arterialization
with an arterioportal shunt should theoretically increase
portal flow and portal PO2, which would contribute to
preventing massive hepatic necrosis.”>** Iseki et al.”*
reported that two of three cases of postoperative hepatic
arterial occlusion after hemihepatectomy were successfully
treated by mesenteric arterioportal shunt. Partial portal
arterialization with an arterioportal shunt would be poten-
tially effective for diffuse hepatic infarction and hepatic
infarction after major hepatectomy.

In several reported case series of hepatic infarction of
various causes, the mortalities were 0% (none of four cases),'”
7.7% (one of 13 cases),'® 25% (one of four cases),”> 30%
(three of 10 cases),'” 40% (two of five cases),® and 50%
(four of eight cases).!' In these reports, the mortalities of
hepatic infarction after pancreato-biliary surgery were
specifically 0% (none of one case, none of six
cases), %> 16.7% (one of six cases),'? 100% (one of one
case),® and 50% (one of two cases).!! The causes of death
of these three mortalities after pancreato-biliary surgery
were complicated a 3-month course of hepatic failure and
sepsis,'” acute renal failure,® and hepatic infarction
beyond two sections with infection,'' respectively. These
results indicate the mortalities of hepatic infarction after
pancreato-biliary surgery might not be so high without the
presence of concomitant complications.

Conclusion

Surgeons should pay attention to inadvertent injury of
hepatic artery during lymph node dissection to prevent
“hepatic infarction. Hepatic infarctions after pancreato-
biliary surgery do not frequently extend to the entire liver
and are able to be treated with medical treatment unless
infection or hepatic failure develops.
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Abstract Clinical practice guidelines are systematically developed statements to assist practitioners and
patients to make appropriate decisions about health care for specific clinical circumstances. In recent years,
it is very popular to develop the guidelines and it is expected to be useful in clinical medicine in Japan.
There are still many problems to be solved such as how to use and assess the guidelines. EBM
recommends to integrate 1) Evidence (Meta-analysis, RCT), 2) Expertise, 3) Patient' s preference. Clinical
practice guidelines are developed to use these three components under consensus formation and reveal
recommendation grades. This paper will examine the current status and issues of clinical practice
guidelines in Japan and will explain the future directions.
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