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  Autoimmune pancreatitis (AIP) is a unique type of 
chronic pancreatitis in which pathogenesis involves 
autoimmune mechanism. AIP awareness is relevant to 
surgeons. Not only pancreatologists, but also surgeons 
should know about AIP because the most frequent 
acute presentation of AIP is obstructive jaundice 
and/or a pancreatic mass/enlargement. Diagnostic un-
certainty due to its mimicry of pancreatobiliary malig-
nancies has often led to pancreatic resection for AIP.
  The increasing number of reported AIP cases had 
resulted in identification of a number of clinical, se-
rologic, and histopathologic features that dis-
tinguish the two subtypes of the disease. Type 1 
and type 2 AIP correspond roughly to lympho-
plasmacytic sclerosing pancreatitis and idiopathic 
duct-centric chronic pancreatitis, respectively. There 
is a difference in the prevalence of two subtypes. 
Type 2 AIP appears to be relatively common in the 
US and Europe but rare in East Asia. Type 1 AIP 
is regarded as the pancreatic manifestation of sys-
temic IgG4-related disease (IgG4-RD), whereas type 
2 AIP is not. Compared to patients with type 2 
AIP, patients with type 1 AIP are older, have ele-
vated serum IgG4 levels, and show a strong associ-
ation with sclerosing cholangitis, sialadenitis, and 
retroperitoneal fibrosis. In contrast, patients with 
type 2 AIP are younger, have normal serum IgG4 
levels, and show an association with inflammatory 
bowel disease.
  IgG4-RD is a newly named fibroinflammatory 
condition characterized by tumefactive lesions that 
contain dense lymphoplasmacytic infiltrates rich in 
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IgG4-positive cells and often by elevated serum 
IgG4 concentrations. The concept of IgG4-RD was 
recognized after 2003, with the identification of var-
ious extrapancreatic manifestations of AIP. Due to 
its tumefactive nature and clinical presentations, 
IgG4-RD of the pancreas and biliary tree may mim-
ic pancreatobiliary malignancies. IgG4-RD can in-
volve virtually every organ system: pancreas (AIP), 
biliary system (IgG4-related sclerosing cholangitis, 
IgG4-SC), salivary glands (Mikulicz's syndrome), 
kidneys, retroperitoneum, liver, gallbladder, thyroid 
(Riedel's thyroiditis), lungs, aorta, prostate, stomach, 
periorbital tissues and pericardium.
  During the past decade, several different diag-
nostic criteria for AIP have been reported from var-
ious countries. A set of international consensus di-
agnostic criteria and algorithm for AIP has recently 
been proposed by a consensus of expert opinion. 
The goal of the international consensus diagnostic 
criteria (ICDC) and algorithm for AIP is to develop 
criteria that can be applied worldwide, taking into 
consideration the marked differences in clinical 
practice patterns between countries. They also aim 
at diagnosing AIP nonsurgically and avoiding mis-
diagnosis of pancreatobiliary malignancies as AIP.
  According to the ICDC, diagnosis of AIP is usu-
ally made on the basis of a combination of 5 cardi-
nal features: (1) imaging (CT and direct pancreato-
gram); (2) serology (serum IgG4); (3) other organ 
involvement (bile duct, salivary gland, retro-
peritoneum and kidney); (4) histology and IgG4 im-
munostaining of the pancreas; and (5) response to 
steroids. In the ICDC, various endoscopic tools in-
cluding endoscopic retrograde cholangiopancreatog-
raphy (ERCP) and endoscopic ultrasonography 
(EUS) are used to distinguish AIP from pan-
creatobiliary malignancies.
  The typical pancreatographic appearance of AIP 
has been reported as a diffusely attenuated duct 
with irregular wall. In contrast, the typical pan-
creatographic appearance of pancreatic cancer is a 
single localized stricture associated with marked 
upstream duct dilatation. An international multi-
center study has identified four specific ERP fea-

tures of AIP that are helpful in the differential di-
agnosis between AIP and pancreatic cancer: (1) a 
long (>1/3 the length of the pancreatic duct) stric-
ture; (2) lack of upstream dilatation from the stric-
ture (<5 mm); (3) multiple strictures; and (4) side 
branches arising from the stricture site.
  The characteristic EUS morphological finding for 
AIP is diffuse hypoechoic pancreatic enlargement, 
sometimes with hyperechoic inclusions. EUS may al-
so reveal a mass lesion mimicking pancreatic 
cancer. The frequencies of diffuse hypoechoic areas, 
diffuse enlargement, bile duct wall thickening, and 
peripancreatic hypoechoic margins are significantly 
higher in AIP than in pancreatic cancer. In contrast, 
focal hypoechoic area and focal enlargement are sig-
nificantly more common in pancreatic cancer. Due 
to the lack of pathognomonic features and the di-
verse spectrum of EUS morphological findings, 
however, conventional EUS imaging cannot be used 
as the sole basis for differentiating between AIP 
and pancreatic cancer. To limit shortcomings of con-
ventional EUS imaging, EUS elastography and/or 
contrast enhanced harmonic EUS can be used.
  Histopathological confirmative diagnosis of AIP is 
often difficult because of the small endoscopic biopsy 
specimen. Given the nature of AIP (specifically, type 1 
AIP) as part of a systemic IgG4-related fibroin-
flammatory disease, IgG4 immunostaining of the pan-
creatic/extrapancreatic tissue is often used to support 
the diagnosis of AIP. Positive IgG4 immunostaining of 
the pancreatic/extrapancreatic tissue is found in-
dependently of the presence of elevated serum IgG4 
levels. The cutoff for the number of IgG4-positive 
plasma cells in a biopsy/surgical specimen has re-
cently been proposed by international consensus. The 
consensus statement asserts that the appropriate cutoff 
point may vary from organ to organ: 1) more than 10 
IgG4-positive plasma cells per high-power field (HPF) 
for pancreatic biopsy, bile duct biopsy, and liver biop-
sy specimens; 2) more than 50 IgG4-positive plasma 
cells/HPF for surgical specimens of the pancreas, bile 
duct, and liver; and 3) more than 100 IgG4-positive 
plasma cells/HPF for a lymph node, salivary gland, 
and lacrimal gland. The sensitivities of positive IgG4 
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immunostaining (> 10 IgG4-positive plasma cells/HPF) 
reported in the literature vary widely in pancreatic 
tissue (41-88%) as well as in extrapancreatic tissue 
(18-88%). The sensitivity of positive IgG4 im-
munostaining may depend on: 1) the disease activity 
and stage; 2) the size of the acquired tissue; and 3) 
the proportion of type 2 AIP. The occasional presence 
of positive tissue IgG4 has been reported to be as 
much as 12% in pancreatobiliary malignancies. It is 
worth emphasizing that the result of positive IgG4 
immunostaining in isolation does not necessarily qual-
ify for the diagnosis of AIP. The diagnosis of AIP re-
quires cautious correlation with the histopathological 
features in the sample, as well as with the other car-
dinal features of AIP.
  Patients with suspected AIP and a continued 
need for differentiation from pancreatic cancer due 
to indeterminate CT imaging occasionally cannot be 
diagnosed even after a thorough investigation in-
cluding imaging, serology, the previously men-
tioned endoscopic examinations, and biopsies. In 
these very select cases with diagnostic uncertainty, 
steroid responsiveness is a reliable test to confirm 
the diagnosis of AIP and differentiate it from pan-
creatic cancer. A steroid trial should not be used as 
a substitute for a thorough search for etiology and 
its use should be restricted to patients with consid-
erable collateral evidence for AIP and only after 
negative investigations for pancreatobiliary 
malignancies. The investigations for exclusion of 
pancreatobiliary malignancies should include EUS 
(with FNA in cases of depicted pancreatobiliary 
mass/lymph node) and ERCP-guided endobiliary 
biopsy in cases of biliary stricture. Repeat sampling 
(mostly EUS-FNA) may be warranted in patients 
with continued suspicion of pancreatobiliary malig-
nancies, despite indeterminate or negative findings 
at initial EUS-FNA or ERCP-guided biopsy.
  Cutting may not be a crime for now. 
Inappropriate pancreatic/hepatobiliary resections are 
still performed for AIP/IgG4-SC in a very limited 
number of patients, and that steroids are still given 
to limited patients with pancreatic ad-
enocarcinoma/cholangiocarcinoma. Getting close to 

zero error rate means multidisciplinary inves-
tigation, prudence, and willingness always to ques-
tion the evidence. It is important for surgeons to 
be aware of the cardinal features of AIP/IgG4-SC.
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  Quantitative evaluation of liver function is im-
portant not only for monitoring of that function, but 
also for preoperative assessment of the liver reserve.
  The Plasma Disappearance Rate of Indocyanince 
Green (ICG- PDR) has been regarded as a valuable 
tool for the quantitative assessment of liver func-
tion, because it is removed from the circulation ex-
clusively by the liver. However a reliable method 
for the quantitative anatomically based evaluation 
of segmental liver function has not been established 
to date, to our knowledge.
  The Future Remnant Liver Volume (FRLV) and a 
quantitative liver function test, such as the ICG 
clearance test, have been reported to be significant 
predictors of postoperative liver failure and 
mortality. However, with volumetry, precise estima-
tion of the segmental liver reserve could be impos-
sible because the heterogeneity of the liver function 
could not be taken into account.
  Gadoxetate disodium is a paramagnetic hep-
atobiliary contrast agent that can combine the features 
of extracellular agents with those of a hepatocellular 
contrast agent. The same transporting mechanisms 
(i.e. the Organic Anion Transporting Polypeptides, 
OATPs) are considered to be responsible for uptake 




