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Characteristic Findings of Endoscopic Retrograde
Cholangiopancreatography in Autoimmune Pancreatitis
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Background/Aims: Diffuse or segmental irregular nar-
rowing of the main pancreatic duct (MPD), as observed by
endoscopic retrograde cholangiopancreatography (ERCP),
is a characteristic feature of autoimmune pancreatitis (AIP).
Methods: ERCP findings were retrospectively examined in
40 patients with AIP in whom irregular narrowing of the MPD
was detected near the orifice. The MPD opening sign was
defined as the MPD within 1.5 cm from the orifice being
maintained. The distal common bile duct (CBD) sign was de-
fined as the distal CBD within 1.5 cm from the orifice being
maintained. Endoscopic findings of a swollen major papilla
and histological findings of specimens obtained from the
major papilla were examined in 26 and 21 patients, respec-
tively. Results: The MPD opening sign was detected in 26 of
the 40 patients (65%). The distal CBD sign was detected in
25 of the 32 patients (78%), which showed stenosis of the
lower bile duct. The patients who showed the MPD open-
ing sign frequently showed the distal CBD sign (p=0.018).
Lymphoplasmacytic infiltration, but not dense fibrosis, was
histologically detected in biopsy specimens obtained from
the major papilla. Conclusions: On ERCP, the MPD and CBD
adjacent to the major papilla are frequently maintained in
patients with AIP involving the pancreatic head. These signs
are useful for diagnosing AlP on ERCP. (Gut Liver, Published
online June 18, 2014)

Key Words: Pancreatitis, chronic; Cholangitis, sclerosing
INTRODUCTION

Autoimmune pancreatitis (AIP) is a recently identified pecu-
liar type of pancreatitis with a presumed autoimmune etiology.

Correspondence to: Terumi Kamisawa

AlP is characterized serologically by elevated serum immuno-
globulin G4 (IgG4) levels, histologically by abundant infiltration
of 1gG4-positive plasma cells and lymphocytes with fibrosis,
and therapeutically by a dramatic response to steroids. The most
common presenting symptom of AlP is obstructive jaundice due
to stricture of the bile duct. In many AIP patients, the causative
stenosis is located in the lower part of the common bile duct
{CBD). As AIP sometimes mimics pancreatic cancer, accurate
differentiation of AIP from pancreatic cancer is important to
avoid unnecessary surgery."”

[rregular narrowing of the main pancreatic duct (MPD) is a
characteristic pancreatographic feature of AIP. Diffuse irregular
narrowing of the MPD is rather specific to AIP; however, seg-
mental narrowing of the MPD is sometimes difficult to differen-
tiate from stenosis of the MPD caused by pancreatic cancer.”®
Given their utility in differentiating AIP from pancreatic cancer,
pancreatographic findings play an important role in both the
intemational consensus diagnostic criteria (ICDC)’ and the Japa-
nese diagnostic criteria 2011.° We have prospectively examined
pancreatographic findings in AIP patients on endoscopic retro-
grade pancreatography (ERP). The current study retrospectively
examined findings of endoscopic retrograde cholangiopancrea-
tography (ERCP) for AIP patients in whom the pancreatic head
was involved, focusing on the opening portion of the MPD and
the distal portion of the CBD.

MATERIALS AND METHODS

From 1991 to 2013, a total of 94 patients with type-1 AIP
(68 males, 26 females; median age, 64 years) were diagnosed
according to the ICDC” in Tokyo Metropolitan Komagome Hos-
pital. Enlargement of the pancreas on computed tomography (CT)
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Fig. 1. Endoscopic retrograde pancreatography finding of diffuse nar- Fig. 2. Endoscopic retrograde pancreatography findings of excluded
rowing of the main pancreatic duct involving the orifice in the major cases showing no irregular narrowing of the main pancreatic duct
papilla. within 2 cm from the orifice.

Fig. 3. Main pancreatic duct open-
ing sign showing that the main pan-
creatic duct within 1.5 cm from the
orifice is maintained without irregu-
lar narrowing. The preserved main
pancreatic duct is either (A) spindle-
shaped or (B) cystic-shaped.

and irregular narrowing of the MPD on ERP were detected in all
patients (Fig. 1). ERCP findings were retrospectively examined
for 48 patients in whom the pancreatic head was enlarged on
CT, and satisfactory imagings from pancreatography were ob-
tained. To achieve the best possible visualization, several pan-

creatograms of the head of the pancreas were taken in a prone
or slightly oblique position, Four patients with pancreas divisum

Common bile duct
(complete, n=2; incomplete, n=2) and four patients in whom the
MPD within 2 cm from the orifice was not involved in irregular
narrowing were excluded from the study (Fig. 2). Forty type-
1 AIP patients in whom irregular narrowing of the MPD was Main pancreatic duct
detected near the orifice were enrolled in this study. Pancreatic
enlargement of the pancreas was diffuse (n=22) and segmental
in the pancreatic head (n=18). lrregular narrowing of the MPD
was diffuse (n=19), skipped in the pancreatic head and body

1.5 cm ‘:
i

(n=4), and segmental in the pancreatic head (n=17). Fig. 4. Schematic illustration of the main pancreatic duct opening

ERCP findings were examined in all 40 patients, focusing on and distal common bile duct signs.
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the opening portion of the MPD and the distal portion of the
CBD. Endoscopic retrograde cholangiography (ERC) was not
performed in six patients. Stenosis of the lower bile duct was
observed in 32 patients on ERC. MPD opening sign was defined
as the MPD within 1.5 cm from the orifice being maintained
without irregular narrowing. The preserved MPD showed a
spindle (Fig. 3A) or cystic shape (Figs. 3B and 4). Distal CBD
sign was likewise defined as the distal CBD within 1.5 ¢cm from
the orifice being maintained without involvement of stenosis

Fig. 5. (A, B) Distal common bile duct (CBD) sign showing that the
distal CBD within 1.5 cm from the orifice is maintained without in-
volvement of stenosis.

Iwasaki S, et al: ERCP Findings in Autoimmune Pancreatitis 3

(Figs. 4 and 5).

We examined endoscopic findings of the major papilla in
26 of the 40 AIP patients during ERCP. Swelling of the major
papilla was judged during ERCP and/or from photographs of
the papilla. A swollen major papilla was diagnosed based on
observation of an indistinct border between the major papilla
and oral protrusion.g'” At the end of ERCP, we obtained one or
two specimens from the major papilla of 21 patients using bi-
opsy forceps. To avoid biopsy-related acute pancreatitis, biopsy
specimens were not obtained near the orifice of the pancreatic
duct. Sections cut from paraffin-embedded blocks were stained
with hematoxylin and eosin and immunostained using anti-
1gG4 antibody (The Binding Site, Birmingham, UK) with avidin-
biotin-peroxidase complex. Positive 1gG4 immunostaining was
defined as >10 1gG4-positive plasma cells in at least one high-
power field.""”

Statistical analysis was performed using chi-square test. A
p<0.05 was considered statistically significant.

This study was approved by the Institutional Review Board at
Tokyo Metropolitan Komagome Hospital, and informed consent
for all invasive procedures was obtained from all patients.

RESULTS

MPD opening sign was detected in 26 of 40 patients {65%).
Distal CBD sign was detected in 25 of the 32 patients (78%) who
showed stenosis of the lower bile duct on ERC. Patients show-
ing MPD opening sign frequently also showed distal CBD sign
{(p=0.018} (Table 1).

Table 1. Main Pancreatic Duct Opening Sign and Distal Common Bile Duct Sign in Autoimmune Pancreatitis

Distal CBD sign (+} Distal CBD sign ()  No stenosis of the lower bile duct No cholangiogram Total
MPD opening sign (+) 20* 2 2 2 26
MPD opening sign (-) 5 5 0 4 14
Total 25 7 2 6 40

CBD, common bile duct; MPD, main pancreatic duct.
*p=0.018 comparing MPD opening sign and distal CBD sign.

Table 2. Relationship between the Main Pancreatic Duct Opening
Sign and Endoscopic Findings of a Swollen Major Papilla in Autoim-
mune Pancreatitis

Table 3. Relationship between the Main Pancreatic Duct Opening
Sign and Histological Findings of Abundant Infiltration of 1gG4-Pos-
itive Plasma Cells in the Major Papilla in Autoimmune Pancreatitis

Swelling of the major papilla

MPD opening sign
(+) -}

(+) 9 (60)* 6 (40)
) 5 (45) 6 (55)

Data are presented as number (%).
MPD, main pancreatic duct.
*p=0.69.

Abundant infiltration of 1gG4-positive
plasma cells in the major papilla

MPD opening sign
(+) )
) 8 (62) 5(38)
S 3 (38) 5(62)

Data are presented as number (%o).
MPD, main pancreatic duct.
*p=0.38.
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Swelling of the major papilla was detected endoscopically in
9 of 15 patients (60%) with MPD opening sign, but no signifi-
cant relationship was apparent between MPD opening sign and
a swollen major duodenal papilla (p=0.69) (Table 2).

Lymphoplasmacytic infiltration was histologically detected in
the biopsy specimen taken from the major papilla of 11 of 21
patients (52%), but dense fibrosis was not detected in any pa-
tients. Abundant infiltration of IgG4-positive plasma cells in the
major papilla was detected histologically in 8 of the 13 patients
{62%) with MPD opening sign, but no significant relationship
was found between MPD opening sign and abundant infiltra-
tion of IgG4-positive plasma cells (p=0.38) (Table 3).

DISCUSSION

In our previous studies comparing ERP findings between
AIP and pancreatic cancer, a narrowed MPD longer than 3 cm,
skipped MPD lesions, side branch derivation from the narrowed
MPD, and upstream dilatation of the MPD less than 5 mm were
all more frequent in AIP.*® However, several AIP cases were en-
countered in which differentiation from pancreatic cancer using
ERP findings was difficult.

The present study examined ERCP findings focusing on the
opening portion of the MPD and the distal portion of the CBD
in 40 patients. The MPD within 1.5 cm from the orifice was
maintained without irregular narrowing in 65% of AIP patients
with irregular narrowing of the MPD in the pancreatic head.
The maintained portion of the MPD showed a spindle or cystic
shape. Distal CBD within 1.5 cm from the orifice was also main-
tained without stenosis in 78% of patients with stenosis of the
lower bile duct. We termed these findings as MPD opening sign
and distal CBD sign, respectively. Patients showing MPD open-
ing sign also frequently showed distal CBD sign.

The characteristic histological pattern of AIP was designed
as lymphoplasmacytic sclerosing pancreatitis with abundant
infiltration of Ig4-positive plasma cells and lymphocytes, acinar
atrophy, interlobular fibrosis and obliterative phlebitis in the
pancreas.” The pancreatic duct is narrowed by nonocclusive
fibrosis with lymphoplasmacytic infiltration within the existing
periductal elastic fiber layer, and the epithelium of the pancre-
atic duct is well preserved."”"

Lymphoplasmacytic infiltration is detected around the major
papilla continuing from an inflammatory pancreatic head;"
however, dense fibrosis is not seen in biopsy specimens taken
from the major papilla of AIP patients. The opening portion of
the MPD and the distal CBD are both located inside the duode-
nal wall and are surrounded by the sphincter of 0ddi.'"™'® The
sphincter of Oddi consists of sphincter choledochus, sphincter
pancreaticus, and sphincter ampullae.”™"® As radiological length
of the sphincter pancreaticus in autopsy specimens is reported
to be 11.4+4.1 mm,” we defined MPD opening sign as the MPD
within 1.5 cm from the orifice being maintained. Although the
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exact pathophysiological mechanisms underlying MPD opening
sign and distal CBD sign remain unknown, we suspect that the
opening portion of the MPD and the distal CBD are maintained
in AIP patients, as lymphoplasmacytic infiltration occurs, but
dense fibrosis does not, in the periductal portions of the MPD
and CBD surrounded by the sphincter muscle. The major papilla
has been reported to be swollen in 41% to 65% "' of AIP pa-
tients, resulting directly from an inflammatory pancreatic head;
however, no relationship was identified between MPD opening
sign and a swollen major duodenal papilla.

There are several limitations in this study. First is a retrospec-
tive design which was not subsequently tested in a blinded fash-
ion in cohort of AIP patients. Secondly, comparative study of
pancreatograms between AIP and pancreatic cancer could not
be done, as pancreatograms of pancreatic head cancer involving
the major papilla are rarely obtained. Thirdly, histological ex-
amination of the pancreatic head of AIP patients was not done
comparing to cholangiopancreatograms. Forth is small sample
size due to the rarity of the disease. Although it is preliminary,
this is the first report about new characteristic features of ERCP
in autoimmune pancreatitis.

In conclusion, the MPD and CBD adjacent to the major pa-
pilla are frequently preserved in patients with AIP involving the
pancreatic head on ERCP. These signs are useful for diagnosing
AIP on ERCP.
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ORIGINAL ARTICLE

Major and Minor Duodenal Papillae in
Autoimmune Pancreatitis

Kazuro Chiba, MDD, Terumi Kamisawa, MD, PhD, Sawako Kuruma, MD, Susumu Iwasaki, MD,
Taku Tabata, MD, Satomi Koizumi, MD, Yuka Endo, MD, Go Kuwata, MD, Takashi Fujiwara, MD,
Takeo Arakawa, MD, Koichi Koizumi, MD, and Kumiko Momma, MD

Objective: The objective of this study was to evaluate picture of the
major and minor duodenal papillae in patients with autoimmune pan-
creatitis (AIP).

Methods: Endoscopic features of the major and minor papillae were
examined in 59 and 13 patients with AIP. After steroid therapy, changes
of the major and minor papillac were observed in 5 and 6 patients. The
major and minor papillae were observed with narrow band imaging in
24 and 6 patients. Biopsy specimens from the major (n = 50) and minor
(n = 13) papillae were immunostained using an anti-lgG4 antibody.
Results: Endoscopic features of the major and minor papillae were ab-
normal in 26 patients (44%; swelling [n = 20] and redness [n = 14]) and
5 patients (38%; swelling [n = 5]). Swelling of the pancreatic head, irregu-
lar narrowing of the main pancreatic duct of the pancreatic head, stenosis
of the lower bile duct, and abundant infiltration of IgG4-positive plasma
cells were more frequent in the patients with an abnormal major papilla
compared with those with a norinal major papilla. On narrow band imag-
ing, dilated vessels were observed in abnormal papillae. After therapy,
swelling of the major and minor papillae improved in all 4 and 2 patients.
Conclusions: Endoscopic features of the major and minor papillae
were abnormal in 44% and 38% of the patients with AIP.

Key Words: autoimmune pancreatitis, major duodenal papilla, minor
duodenal papilla, 1gG4

(Pancreas 2014;43: 1299-1302)

utoimmune pancreatitis (AIP) is a peculiar type of pancreatitis

with a presumed autoimmune etiology. It is characterized
clinically by frequent presentation with obstructive jaundice and
dramatic response to steroids, radiologically by enlargement
of the pancreas and irregular narrowing of the main pancrea-
tic duct, serologically by elevation of serum IgG4 levels, and
histologically by abundant infiltration of IgG4-positive plasma
cells and lymphocytes with fibrosis in the pancreas. Because
AIP sometimes mimics pancreatic cancer, accurate diagnosis
is important to avoid unnecessary surgery. Currently, AIP is
considered a pancreatic manifestation of IgG4-related systemic
disease.!? Affected organs typically have an infiltrate of IgG4-
positive plasma cells with fibrosis. '

The major duodenal papilla corresponds anatomically to
the junction of the common bile duct and the main pancreatic
duct. Because the major papilla conducts bile and pancreatic
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juice between the duodenum and the pancreaticobiliary system,
duodenoscopic features of the major papilla may reflect underly-
ing pancreatobiliary disorders. Unno et al” first reported in 2002
that the major papilla is frequently swollen in patients with AIP.
We first reported in 2006 our findings of abundant infiltration of
IgG4-positive plasma cells in the major papilla of 5 patients with
ATP and the usefulness of IgG4 immunostaining of biopsy speci-
mens taken from the major papilla for diagnosing AIP* Although
similar case studies have been conducted, the number of patients
with AIP has been small in most of the studies.>™'°

We examined the endoscopic features of the major papilla of
59 patients with AIP in relation to clinical findings including pan-
creatic location involved in AIP and histological findings as well
as their changes after steroid therapy. We also observed the major
papilla of the patients with AIP using narrow band imaging (NBI).
The minor duodenal papilla of the patients with AIP was also ex-
amined endoscopically and histologically.

MATERIALS AND METHODS

From 2000 to 2013, we prospectively observed the major pa-
pilla of 59 patients with AIP (41 males and 18 females; average
age, 64.2 years) under duodenoscopy during endoscopic retro-
grade cholangiopancreatography (ERCP) before any treatment,
including steroid therapy. All the patients were diagnosed as hav-
g type 1 AIP according to international consensus diagnostic
criteria."!

Two experienced endoscopists judged the swelling of the
major papilla and the redness of its orifice before cannulation dur-
ing ERCP and/or from photographs of the papilla. Final judgment
was made with consensus of the 2 endoscopists. A swollen major
papilla was diagnosed on the basis of the observation of an indis-
tinct border between the major papilla and the oral protrusion.
Changes in the endoscopic features of the major papilla without
endoscopic sphincterotomy were observed in 5 patients approxi-
mately 1.5 months after starting steroid therapy (0.6 mg/kg per
day). The 5 patients with AIP responded well to steroid. We ob-
served the major papilla of 24 AIP patients with NBI from 2009.

At the end of the ERCP, we obtained 1 or 2 specimens from
the major papilla of 50 patients with biopsy forceps from 2004.
To avoid biopsy-related acute pancreatitis, the biopsy speci-
mens were not obtained near the orifice of the pancreatic duct.
Sections cut from paraffin-embedded blocks were immunos-
tained using anti-IgG4antibody (The Binding Site, Birmingham,
United Kingdom) with avidin-biotin-peroxidase complex. Posi-
tive [gG4 immunostaining was defined as more than 10 IgG4-
positive plasma cells in at least 1 high-power field.

The minor papilla was also examined endoscopically in 13
patients and using NBI in 6 patients. A minor papilla that was seen
endoscopically being larger than the general size (<5 mm)'? was
judged as swollen. Biopsy specimens taken from the minor papilla
of 6 patients were IgG4-immunostained. Changes in the minor
papilla were observed in the 6 patients after steroid therapy.
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This study was approved by the institutional review board
of our institution, and informed consent was obtained from
each patient.

Continuous variables were compared using the Student 7 test
and the Mann-Whitney U test. Values of P < 0.05 were considered
statistically significant.

RESULTS

Major Duodenal Papilla

Endoscopic features of the major papilla were abnormal
in 26 (44%) of the 59 patients with AIP. The observations
consisted of swelling alone (n = 12, Fig. 1A), swelling and redness
(n = 8), as well as redness alone (n = 6, Fig. 1B). No abnormal
findings were endoscopically detected in the duodenum near the
major papilla.

There were no significant differences in age at diagnosis,
sex, serum IgG4 levels, and other organ involvement (sialadenitis,
retroperitoneal fibrosis, or hilar sclerosing cholangitis) between
the 26 patients with an abnormal major papilla and the 33 patients
with a normal major papilla (Table 1).

Swelling of the pancreatic head, irregular narrowing of
the main pancreatic duct of the pancreatic head, and stenosis
of the lower bile duct were more frequent in the patients with
an abnormal major papilla than in the patients having a normal
major papilla (24/26 [92%] vs 20/33 [61%], P = 0.002; 24/26
[92%] vs 21/33 [64%], P = 0.013; and 23/26 [88%)] vs 19/33
[58%], P = 0.019, respectively). Abundant infiltration of 1gG4-
positive plasma cells was more frequently detected in the
abnormal papillae (18/24 [67%]) than in the normal papillae

FIGURE 1. Endoscopic view of the major papilla in a patient with autoimmune pancreatitis. A, Swollen major papilla. B, Reddish major
papilla. C, Dilated vessels in the reddish major papilla on NBI. Editor's mote: A color image accompanies the online version of this article.

(3726 [12%], P < 0.001) (Table 2). Abundant infiltration of
IgG4-positive plasma cells was detected in 8 (73%) of 11
swollen papillae, in 6 {86%) of 7 swollen and reddish papillae,
and in 4 (67%) of 6 reddish papillae.

On NBYI, dilated vessels were observed in all 10 abnormal
papillae (Fig. 1C).

After the steroid therapy, swelling improved in all 4 patients
with swelling of the major papilla, but redness persisted in 2 of
3 patients with redness of the major papilla.

Minor Duodenal Papilla

Swelling of the minor papilla was detected in 5 (38%) pa-
tients (Fig. 2). On NBI, dilated vessels were observed in both
patients with an abnormal minor papilla but not in any of the
4 patients with a normal minor papilla. Swelling of the pancrea-
tic head and irregular narrowing of the accessory pancreatic
duct were detected in all 5 patients with an abnormal minor pa-
pilla. Abundant infiltration of IgG4-positive plasma cells was
detected in 2 of 3 abnormal minor papillae (Table 3). After the
steroid therapy, swelling improved in all 2 patients with swelling
of the minor papilla.

In an AIP patient with complete pancreas divisum,'? irregu-
lar narrowing of the pancreatic duct was detected only in the dor-
sal pancreatic duct, showing no communication with the normal
short ventral pancreatic duct. The minor papilla was swollen with
redness, but the major papilla appeared normal. Abundant infil-
tration of IgG4-positive plasma cells was detected in the biopsy
specimen taken from the minor papilla but was not detected in
the biopsy specimen from the major papilla. The swollen minor

TABLE 1. Differences in Clinical Features of Patients With Autoimmune Pancreatitis Having Abnormal and Normal Major Papilla

Abnormal Major Papilla (n = 26) Normal Major Papilla (n = 33) P
Male:female 17:9 24:9 0.569
Age, mean (SD), y 67.0 (12.8) 62.0 (15.6) 0.133
Serum IgG, mean (SD), mg/dL 1993 (842) 1860 (946) 0.501
Serum 1gG4, mean (SD), mg/dL 551 (453) 407 (487) 0.308
Other organ involvement 9 (35%) 10 (30%) 0.573
Sialadenitis I 4 0.340
Retroperitoneal fibrosis 7 6 0.528
Hilar sclerosing cholangitis 3 I 0.300
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TABLE 2. Differences in Imaging and Histological Features of Patients With Autoimmune Pancreatitis Having Abnormal and Normal
Major Papilla

Abnormal Major Papilla (n = 26) Normal Major Papilla (n = 33) P

Swelling of the pancreas

Diffuse 14 (54%) 10 (30%) 0.109

Segmental head 10 (38%) 10 (30%) 0.579

Segmental body/tail 2 (8%) 13 (40%) 0.002
Swelling of the pancreatic head 24 (92%) 20 (61%) 0.002
Narrowing of the MPD in the pancreatic head 24 (92%) 21 (64%) 0.013
Stenosis of the lower bile duct 23 (88%) 19 (58%) 0.019
Abundant infiltration of IgG4-positive plasma cells 18/24 (67 %) 3/26 (12 %) <0.001

MPD, main pancreatic duct.

papilla and irregular narrowing of the dorsal pancreatic duct im-
proved after the steroid therapy.

There was no significant bleeding or acute pancreatitis re-
lated to endoscopic biopsy of the major or minor papilla in any
of the study patients.

DISCUSSION

It has been reported that the major papilla is swollen in 41%
to 65% of patients with AIP>*° Abundant infiltration of 1gG4-
positive plasma cells is reportedly detected in the biopsy speci-
mens taken from the major papilla in 53% to 80% of patients with
AIP>4#19 It was also reported that positive [gG4 immunostain-
ing of the major papilla is rarely seen in other pancreatobiliary
diseases and that IgG4 immunostaining of the biopsy specimens
from the m%jor papilla may offer the ability to advance a diagno-
sis of AIP>#-1% However, the number of examined patients with
AIP in most studies has been small and the precise picture of the
major papilla in patients with AIP has not been fully assessed.

Papillitis is an acute inflammatory disorder of the major pa-
pilla and sometimes reflects an underlying biliary or pancreatic
disease. Swelling of the major papilla and redness of the orifice
are major endoscopic features of papillitis.'* Therefore, we exam-
ined endoscopic features of the major papilla of patients with AIP
focusing on its swelling and redness. In the present study, an ab-
normal major papilla was detected in 26 (44%,; swelling [n = 20]
and redness [n = 14]) of the 59 patients with AIP. The frequency
was similar to the reported data. There were no differences in

FIGURE 2. Endoscopic view of a swollen minor papilla in a patient
with autoimmune pancreatitis. Editor's note: A color image
accompanies the online version of this article.

© 2014 Lippincott Williams & Wilkins

the clinical and serological features of AIP patients with or with-
out an abnormal major papilla.

The pathogenic nature of the abundant infiltration of 1gG4-
positive plasma cells into the major papilla of patients with AIP
is unclear. On pancreatography, pancreatic head was seen to be in-
volved in 96% of the AIP patients with an abnormal major papilla
and abundant infiltration of IgG4-positive plasma cells was de-
tected in 67% of the patients with an abnormal major papilla,
compared with 58% and 12% of the patients with a normal major
papilla. Kubota et al® also reported that, in patients with AIP,
77% of 13 major papillae containing abundant IgG4-positive
plasma cells were swollen, whereas only 1 of 4 major papillae
without IgG4-positive plasma cell infiltration was swollen. On
the other hand, in the international diagnostic criteria for AIB
positive IgG4 immunostaining in the major papilla was added
as a histological criterion of extrapancreatic organs and ampullary
biopsy was regarded as a useful adjunctive method for the diag-
nosis of AIP. A resected lymphoplasmacytic granuloma with
abundant IgG4-positive plasma cells localized to the major papilla
(IgG4-related ampullary lesion) without the coexistence of AIP
was reported.'® However, in consideration of our experience of
3 resected AIP specimens showing inflammation of AIP in the
pancreatic head spreading to the major papilla,* abnormal major
papilla and infiltration of increased numbers of IgG4-positive

TABLE 3. Differences in Imaging and Histological Features of
Patients With Autoimmune Pancreatitis Having Abnormal and
Normal Minor Papilla

Abnormal Minor Normal Minor.
Papilla (n=5) Papilla(n=28) P

Swelling of the major 2 (40%) 4 (50%) 0.731
papilla

Swelling of the 5 (100%) 4 (50%) 0.063
pancreatic head

Narrowing of the MPD 4 (80%) 4 (50%) 0.291
in the head

Narrowing of 5 (100%) 4 (50%) 0.063
the accessory
pancreatic duct

Abundant infiltration 2/3 (67%) 0/3 (0%) 0.0832

of IgG4-positive
plasma cells

MPD, main pancreatic duct.
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plasma cells seem to result directly from an inflammatory pancre-
atic head in many AIP cases.

We endoscopically observed the major papilla using NBI,
which provides imaging superior to that of conventional white-
light imaging. Dilated vessels were observed in all [0 abnormal
papillae observed using NBI. In our peroral cholangioscopic study
of IgG4-related sclerosing cholangitis by using NBI, dilated and/
or tortuous vessels were frequently observed.'® Proliferation of
vessels seems to be a characteristic feature of the biliary tract in
patients with IgG4-related sclerosing pancreatitis and cholangitis.

We believe that we are the first in the world to assess the mi-
nor papilla of patients with AIP endoscopically and histologically.
Embryologically, the accessory pancreatic duct is the main duct
of the dorsal pancreatic primordium in the embryo and enters
the duodenum through the minor papilla. The accessory pancre-
atic duct usually becomes the less-constant pancreatic duct, and
the minor papilla is usually smaller than the major papilla.'®"”
In the present study, swelling of the minor papilla was detected
in 5 (38%) of 13 patients with AIP. Although there was no rela-
tionship between swelling of the major and minor papillae,
swelling of the pancreatic head and irregular narrowing of the
accessory pancreatic duct were detected in all 5 patients with an
abnormal minor papilla. Abundant infiltration of IgG4-positive
plasma cells was detected in the biopsy specimen taken from the
minor papilla in 2 of 3 patients with an abnormal minor papilla.
Inflammation of the minor papilla in patients with AIP seems to
occur via a mechanism similar to the major papilla. However,
in the presented patient who had complete pancreas divisum, the
patient's AIP involved only the dorsal pancreas; we would call
this case autoimmune dorsal pancreatitis.'

A limitation of this study is that the criteria of swollen
major and minor papillae are too observer dependent.

In conclusion, the endoscopic features of the major and mi-
nor papillae were abnormal in 44% and 38% of the patients with
AIP. The findings seemed to result directly from an inflammatory
pancreatic head in many cases.
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Review

Role of endoscopy in the diagnosis of autoimmune
pancreatitis and immunoglobulin G4-related sclerosing

cholangitis
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Autoimmune pancreatitis (AIP) must be differentiated from pan-
creatic carcinoma, and immunoglobulin (Ig)G4-related sclerosing
cholangitis (SC) from cholangiocarcinoma and primary sclerosing
cholangitis (PSC). Pancreatographic findings such as a long nar-
rowing of the main pancreatic duct, lack of upstream dilatation,
skipped narrowed lesions, and side branches arising from the
narrowed portion suggest AlP rather than pancreatic carcinoma.
Cholangiographic findings for PSC, including band-like stricture,
beaded or pruned-tree appearance, or diverticulum-like out-
pouching are rarely observed in 1gG4-SC patients, whereas dila-
tation after a long stricture of the bile duct is common in 1gG4-SC.
Transpapillary biopsy for bile duct stricture is useful to rule out
cholangiocarcinoma and to support the diagnosis of IgG4-SC with
IgG4-immunostaining. IgG4-immunostaining of biopsy specimens
from the major papilla advances a diagnosis of AIP. Contrast-
enhanced endoscopic ultrasonography (EUS) and EUS elastogra-
phy have the potential to predict the histological nature of the

lesions. Intraductal ultrasonographic finding of wall thicken-
ing in the non-stenotic bile duct on cholangiography is useful
for distinguishing IgG4-SC from cholangiocarcinoma. Endoscopic
ultrasound-guided fine-needle aspiration (EUS-FNA) is widely
used to exclude pancreatic carcinoma. To obtain adequate tissue
samples for the histological diagnosis of AP, EUS-Tru-cut biopsy
or EUS-FNA using a 19-gauge needle is recommended, but EUS-
FNA with a 22-gauge needle can also provide sufficient histologi-
cal samples with careful sample processing after collection and
rapid motion of the FNA needles within the pancreas. Validation
of endoscopic imaging criteria and new techniques or devices to
increase the diagnostic yield of endoscopic tissue sampling
should be developed.

Key words: autoimmune pancreatitis, chronic pancreatitis,
endoscopic ultrasound-guided fine-needle aspiration (EUS-FNA),
immunoglobulin (Ig)G4, sclerosing cholangitis

INTRODUCTION

UTOIMMUNE PANCREATITIS (AIP) and immuno-

globulin (Ig)G4-related sclerosing cholangitis (SC) are
recently recognized pancreatobiliary manifestations of
IgG4-related disease.'” AIP and 1gG4-SC are both rarer dis-
eases than pancreatobiliary malignancies, but clinically
mimic them. AIP must be differentiated from pancreatic
carcinoma. 1gG4-SC involving the intrahepatic or hilar bile
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duct should be differentiated from hilar cholangiocarcinoma

~or primary sclerosing cholangitis (PSC). As both diseases

respond dramatically to steroid therapy, accurate diagnosis is
important to avoid unnecessary surgical intervention.'

Endoscopists play an integral role in the evaluation and
treatment of these diseases. Endoscopic retrograde cholan-
giopancreatography (ERCP) is frequently carried out to
relieve cholestasis by biliary stenting, and to undertake
imaging and biopsies. Endoscopic ultrasound-guided fine-
needle aspiration (EUS-FNA) plays an important role in
confirming the diagnosis and excluding malignancy.

An international session ‘1gG4-related disease and endos-
copy’ was held during the 86th Annual Meeting of the Japan
Gastroenterological Endoscopy Society (President: Naotaka
Fujita). Several hot topics about the role of endoscopy in the
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diagnosis of AIP and 1gG4-SC were discussed. The present
review about the role of endoscopy in the diagnosis of AIP
and IgG4-SC was cowritten by two modulators and three
panelists in the session.

ENDOSCOPIC RETROGRADE
CHOLANGIOPANCREATOGRAPHY

RREGULAR NARROWING OF the main pancreatic duct

(MPD) is a characteristic pancreatographic feature of AIP.
Diffuse irregular narrowing of the MPD is rather specific to
AIP, but segmental narrowing of the MPD is sometimes
difficult to differentiate from stenosis of the MPD caused by
pancreatic carcinoma. The typical pancreatographic appear-
ance of pancreatic carcinoma is a single localized stricture
of the MPD associated with marked upstream duct dilata-
tion. In contrast, pancreatographic findings such as no
obstruction of the MPD, a long narrowing (exceeding one-
third the length of the MPD), lack of upstream dilatation
from the narrowing (<5 mm), skipped lesions of narrowing
in the MPD, and side branches arising from the narrowed
portion are more common in AIP (Fig. 1).* 7 In AIP, lympho-
plasmacytic infiltration is primarily subepithelial and the
ductal epithelium is usually preserved, whereas pancreatic
carcinoma typically infiltrates and destroys the epithelium of
the pancreatic duct, resulting in ductal obstruction. These
differences in periductal histopathological features likely

Figure 1 Endoscopic retrograde pancreatography showing
irregular narrowing of the main pancreatic duct in a patient with
autoimmune pancreatitis. Santorini’s duct arose from the nar-
rowed portion and upstream dilatation from the narrowed
portion was less.

© 2014 The Authors

account for the variance in pancreatographic findings
between AIP and pancreatic carcinoma.®’ Given their utility
in differentiating AIP from pancreatic carcinoma, pancrea-
tographic findings play important roles in both the Interna-
tional Consensus Diagnostic Criteria (ICDC)® and the
Japanese Diagnostic Criteria 2011.° However, as little incre-
mental benefit was gained from additional endoscopic retro-
grade pancreatography (ERP) in cases with typical findings
of diffuse delayed-enhanced pancreatic enlargement with or
without capsule-like rim on computed tomography (CT),
these criteria do not use ERP in such typical cases. Cytology
of pancreatic juice with or without brushing is also useful to
differentiate AIP from pancreatic carcinoma.

1gG4-SC is the most common other organ involvement
(OO01) of AIP' IgG4-SC associated with AIP frequently
shows as stricture of the lower bile duct; however, biliary
strictures can occur anywhere in the biliary tree. Character-
istic cholangiographic findings may allow differentiation
between 1gG4-SC and PSC. The dominant cholangiographic
findings of PSC, including band-like stricture, beaded or
pruned-tree appearance, and diverticulum-like outpouching,
are rarely observed in patients with 1gG4-SC, whereas dila-
tation after a long stricture of the bile duct is common in
1gG4-SC. 4191 Cholangiography cannot distinguish [gG4-SC
from hilar cholangiocarcinoma. Although transpapillary
biopsy for bile duct stricture can be carried out during ERCP,
interpreting the results is sometimes difficult as a result of
the small specimen size. [gG4 immunostaining may provide
further histological support for the diagnosis of 1gG4-SC.
The sensitivity of 1gG4 immunostaining for transpapillary
biopsy specimens to differentiate IgG4-SC from malignancy
was reported as 18-88%,'* ¥ but abundant infiltration of
1gG4-positive plasma cells was detected in biopsy specimens
from the bile duct of one case with cholangiocarcinoma'
and one with PSC." The sensitivity of transpapillary biopsy
for hilar cholangiocarcinoma was reported as 53%,'"® and
biopsy might be useful to rule out cholangiocarcinoma from
[gG4-SC. The most frequent findings on peroral cholangio-
scopy in patients with 1gG4-SC were dilated and tortuous
vessels, and absence of partially enlarged vessels; therefore,
cholangioscopy is useful to differentiate IgG4-SC from PSC
and cholangiocarcinoma."”

BIOPSY OF THE MAJOR PAPILLA FOR
IgG4 IMMUNOSTAINING

ECAUSE THE MAJOR duodenal papilla corresponds
anatomically to the junction of the common bile duct
and the MPD, the major papilla is often involved in AIP,
resulting directly from inflammation of the pancreatic head
in many cases. The major papilla has been reported as
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swollen in 41-65% of AIP patients.'® * Abundant infiltration
of 1gG4-positive plasma cells is reportedly detected in
biopsy specimens taken from the major papilla in 53—80% of
AIP patients.'® # As positive 1gG4 immunostaining of the
" major papilla is rarely seen in other pancreatobiliary dis-
eases, 1gG4 immunostaining of biopsy specimens from the
major papilla offers the ability to advance a diagnosis of
AIP" # Endoscopic biopsy of the major papilla is also rec-
ommended in the ICDC?® as an easy and safe method.

EUS, CONTRAST-ENHANCED EUS, AND
EUS ELASTOGRAPHY

HE TYPICAL EUS findings in AIP patients are a rela-

tively diffuse pancreatic enlargement with a homoge-
neous hypoechoic pattern and linear or reticular hyperechoic
inclusions.”® 7 In most cases, dilatation of the MPD is not
observed. The characteristic pancreatic parenchymal and
ductal features observed in patients with chronic pancreatitis
(such as heterogeneous texture, lobular outer gland margin,
calcification, and hyperechoic ductal margin) are rarely
observed.

AIP patients show a localized mass with hypoechoic pat-
terns along with linear or reticular hyperechoic inclusions.
Duct penetration is useful for differentiation of AIP from
pancreatic carcinoma.”® Hoki er al®® reported that diffuse
hypoechoic areas, diffuse enlargement, bile duct wall thick-
ening, and peripancreatic hypoechoic margins occurred
more frequently in AIP patients than in those with pancreatic
carcinoma. Focal hypoechoic areas and focal enlargement
were more commonly observed in pancreatic carcinoma than
in AIP. However, on occasion, similar findings are observed
in AIP patients as well as those with other pancreatic disor-
ders including pancreatic carcinoma.”? Consequently, new
EUS diagnostic techniques have been developed to ensure
safe and accurate diagnosis of AIP*% The recently devel-
oped contrast-enhanced EUS and EUS elastographic tech-
niques may satisfy these requirements.?>%-%

Contrast-enhanced EUS provides more information on the
vascularity and blood flow in normal and pathological
tissues.***? As contrast agents increase the Doppler signal
and enable visualization of microvessels, contrast-enhanced
EUS has proven to be more useful in discriminating between
various pancreatic disorders than conventional EUS
imaging.”**3" 33 Contrast-enhanced EUS findings showed
that AIP resulted in lesions along with hypervascularization
of the surrounding pancreas. In contrast, pancreatic carci-
noma caused hypovascularized lesions.’!*

Elastography is an imaging technique that reveals differ-
ences in tissue hardness, which facilitates the estimation of
elasticity distribution in normal and pathological areas.**

Several published studies evaluating the accuracy of EUS
elastography in diagnosing solid pancreatic masses have
revealed a sensitivity ranging from 85% to 100% and a
specificity ranging from 33% to 93%.*%37 A meta-
analysis revealed that the sensitivity, specificity, and diag-
nostic odds ratio of EUS elastography in the differentiation
of benign masses from malignant solid pancreatic masses
were 0.95 (95% confidence interval [CI], 0.94-0.97), 0.67
(95% Cl, 0.61-0.73), and 42.28 (95% CI, 0.94-0.97),
respectively.®® Dietrich ef al* reported that AIP patients pre-
sented with a characteristic stiff elastographic pattern not
only of the mass lesion but also of the surrounding pancre-
atic parenchyma, which was not detected in pancreatic car-
cinoma. However, further study is needed to examine
whether elastography is useful for differentiation between
localized AIP and small pancreatic cancer.

INTRADUCTAL ULTRASONOGRAPHY

N PATIENTS WITH IgG4-SC, thickening of the bile

duct demonstrating enhancement on CT and various chol-
angiographic features may be disguised as cholangiocarci-
noma.'*4263%40 A ccurate diagnosis of 1gG4-SC not associated
with AIP is particularly difficult.*’ ¥ Endoscopic intraductal
ultrasonography (IDUS) which provides high-resolution
images of the layer structure of the bile duct wall is a reliable
procedure for evaluation of thickening of the bile duct wall
and it can be done during ERCP in a single session.' An IDUS
survey should be carried out before endoscopic biliary drain-
age because biliary drainage frequently induces thickening of
the bile duct wall.*

The characteristic IDUS findings for IgG4-SC are circular-
symmetrical wall thickness, a smooth outer margin, a smooth
inner margin, and a homogeneous internal echo in the stric-
ture!*22740 (Fig, 2). In contrast, IDUS findings for cholangi-
carcinoma include circular-asymmetrical wall thickening, a
notched outer margin, a rigid or papillary inner margin, and a
heterogeneous internal echo in the stricture.”**** Hyodo and
Hyodo® reported that the thickened bile duct wall in 1gG4-SC
was markedly enhanced with Levovist® (Bayer, Leverkusen,
Germany) on IDUS.

The most characteristic IDUS finding in cases of 1IgG4-SC
was wall thickness in the bile duct that appeared normal on
the cholangiogram'**%"3*4¢ (Fig, 2), The wall thickness pre-
dominantly spread from the intrapancreatic bile duct to the
upper bile duct continuously. This characteristic IDUS
finding is useful for distinction of IgG4-SC from cholangio-
carcinoma. Naitoh ef al.” reported that a bile duct wall thick-
ness >0.8 mm in regions of non-stricture on a cholangiogram
is highly suggestive of 1gG4-SC (sensitivity 95.0%, speci-
ficity 90.9%, accuracy 93.5%).
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Figure 2 Intraductal ultrasonography
(IDUS} in a patient with immunoglobulin
G4-related sclerosing cholangitis show-
ing a lower bile duct stricture. IDUS
reveals wall thickness (1.0-1.2 mm) of
the common bile duct in non-stenotic
lesions whereas cholangiography shows
normal findings (lines A, B), and wall
thickness (3.0 mm) in the lower common
bile duct stricture (line C). Symmetry was
circular-symmetrical. Outer and inner
margins were smooth. Internal echo was
homogeneous.

ENDOSCOPIC ULTRASOUND-GUIDED FINE
NEEDLE ASPIRATION

ISTOLOGICAL EXAMINATION IS very important

for the diagnosis of AIP based on the ICDC.® EUS-
FNA has become widely used to diagnose pancreatic
diseases. According to the ICDC, EUS-FNA is not recom-
mended for the histological diagnosis of AIP because of
difficulty in collecting an adequate amount of tissue samples
for evaluation including the assessment of obliterative phle-
bitis.*” Only tissue samples obtained by EUS-Tru-cut biopsy
(TCB) have been considered suitable.?*% EUS-FNA using
a 19-gauge (G) needle is also useful for the diagnosis of
AIP*® However, EUS-TCB and EUS-FNA using large-gauge
needles have the potential risk of complications and are
difficult in manipulation.’!*? Kanno et al.” reported the use-
fulness of EUS-FNA with a 22-G needle for the histopatho-
logical diagnosis of AIP. EUS-FNA with a 22-G needle
provided an adequate amount of tissue samples for histologi-
cal evaluation and could be used to diagnose >80% of AIP
patients based on the ICDC. Obliterative phlebitis was iden-
tified in 40%. To obtain sufficient histological samples by
EUS-FNA, they emphasized careful sample processing after
collection and rapid motion of the FNA needles within the
pancreas. After pushing out the pieces of tissue onto a glass
slide, tubifex-like pieces of tissue in the blood are picked up
and transferred to a formalin-filled dish. These tubifex-like
pieces of pancreatic tissue consist mainly of blood clots and
some whitish pancreatic tissues. The pancreatic tissues are

© 2014 The Authors

trimmed with disposable 18-G needles and transferred to
another formalin-filled container, which is then submitted to
pathologists for examination. Another important point in
obtaining sufficient histological samples is the speed of
needle insertion; that is, how fast the needle is motioned in
the pancreas. As it is difficult to gain sufficient speed of
needle insertion manually, they recommended the use of a
spring-loaded biopsy needle. Several new EUS-FNA needles
are expected to improve sample collection of pancreatic
tissue. EUS-FNA would be a powerful tool for the ICDC-
based diagnosis of AIP by improving the histological diag-
nosis of this disease.

DIAGNOSTIC ALGORITHM
USING ENDOSCOPY

OR THE DIAGNOSIS of AIP, the most sensitive ICDC?

among the five major criteria (ICDC, JPS-2011,° Asian
criteria,>* revised-HISORt** and Korean criteria®) has pro-
posed that the diagnostic algorithm (Fig. 3) can be tailored to
individual institutions, depending on local expertise. In
response to the ICDC, the JPS-2011° proposed the same
diagnostic items (pancreas image on CT/magnetic resonance
imaging (MRI), ductal image, serology, OOI, and steroid
effect) as those of the ICDC without level 1 and 2 classifi-
cations. In contrast, for the diagnosis of IgG4-SC, the
Japanese diagnostic criteria,* which contain similar dia-
gnostic items (cholangiogram, serology, OOI and steroid
effect) have been proposed. For the ductal images, magnetic
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IPatients presenting with obstructive jaundice and/or pancreatic enlargement l

¥

|CT/MRI: Pancreatic Findings Typical for AIP (Level 1 parenchymal findings) |

&

[At least one non-ductal Level 1/Level 2 Criterion for type 1 AIP !

Yes No

¥

Figure 3 Diagnostic algorithm to diag-
nose type 1 autoimmune pancreatitis

| Highly suggestive of Type 1 AIP

J ]Foliow algorithm for Type 2 AIP

(AIP} by International Consensus Diag-

I Treat with prednisone 0.6-1 mg/kg x 2 weeks I

[ Reassess serum IgG4, CA 19-9, pancreatic morphology]

I Response to steroids |

No l i Yes

nostic Criteria (ICDC).®2 Algorithm to
diagnose type 1 AIP in subjects present-
ing with obstructive jaundice and/or
pancreatic enlargement. This sche-
matic drawing shows a flow to diagnose
type 1 AIP with typical diffuse enlarge-
ment of the pancreas on computed
tomography (CT)/magnetic resonance

I Reconsider diagnosis I |

Type 1 AIP diagnosis confirmed

imaging (MR} (level 1 parenchymal find-
! ings). IgG, immunoglobulin G.

resonance cholangiopancreatography (MRCP) is applicable
in the diagnosis of 1gG4-SC, but less in AIP compared with
ERCP because of low resonance, except for multiple
obstructive pancreatograms or changes by steroid treatment.
Different from Japan and Korea, diagnostic ERCP is rarely
carried out in the West.® The JPS-2011° and Korean algo-
rithm?™*® (Fig. 4) for AIP and Japanese criteria for IgG4-SC*
basically require ERCP in the atypical (segmental/focal) AIP
and 1gG4-SC, but not in the typical diffuse type of AIP.
Different from stricture of the intrapancreatic bile duct
usually observed in both AIP and pancreatic carcinoma,
intrahepatic and/or hilar bile duct strictures suggesting asso-
ciation with IgG4-SC are important clues to the diagnosis of
AIP.'% PSC and hilar cholangiocarcinoma should be differ-
entiated from IgG4-SC showing intrahepatic and/or hilar
bile duct strictures.'®’

In addition to ductal images, brushing cytology of pancre-
atic or bile juice, ductal biopsy, and EUS-FNA/TCB with
1gG4 immunostaining are useful, although they provide
insufficient amounts for the diagnosis of AIP or 1gG4-SC.
The diagnostic accuracy of EUS-FNA in the diagnosis of
pancreatic mass is superior to brushing cytology,**052%8 63
but not necessarily in bile duct lesions. Although affiliations
available for EUS-FNA have been increasing in
Japan,*-505%6® ERCP procedures are more commonly carried
out than EUS-FNA/TCB. Therefore, the JPS-2011° recom-
mends carrying out ERCP in pancreatic masses, including

segmental/focal type of AIP, following the first evaluation of
pancreatic parenchymal images on CT/MRI, but this is not
mandatory in the diffuse typical type of AIP. Similar to
Western countries, a Japanese study® recently proposed a
diagnostic algorithm (Fig. 5), which recommends an initial
procedure of EUS-FNA/TCB prior to ERCP in the pancre-
atic body/tail mass, or head mass without obstructive jaun-
dice. In contrast, it recommends initial procedures of
diagnostic and therapeutic ERCP in cases of pancreatic head
mass with obstructive jaundice or abnormal biliary enzymes.
Additionally, a routine ampullary biopsy for IgG4 immunos-
taining®' or IDUS at the time of ERCP procedure is recom-
mended to assist diagnosing AIP and 1gG4-SC.

FUTURE PERSPECTIVES

Definition and disease spectrum of 1gG4-SC

HE CONCEPT AND role of endoscopy in diagnosing

AIP and 1gG4-SC continues to evolve. The inclusion of
a distal biliary stricture isolated to the intrapancreatic
portion in the definition of IgG4-SC is still under debate, but
reaching a consensus on a clear definition is important, as it
relates to the difference in epidemiological characteristics of
IgG4-SC. Distal biliary strictures isolated to the intrapancre-
atic portion may be as a result of compression and extension
of inflammation from a swollen and inflamed pancreas of
AIP, or true IgG4-related cholangitic involvement.

© 2014 The Authors
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Clinically suspected AIP
in continued need for differentiation from
pancreatobiliary malignancies

)

f Conventional EUS imaging i

Focal pancreatic
mass/entargement

New EUS IMAGING .
°EUS elastography ———-—-——*{ EUS-guided FNA or trucut biopsy }—-——* Full spectrum of LPSP histology or GEL

oot e U |Better differontiation : No malignant oell, but on pancreatic core biopsy specimen
of mass lesions nondiagnostic for AIP
v
ERCPLDUS Diagnosis of AlIP

Acquisition of cholangiopancreatogram
Evaluation of bile duct wall -
Endcxbmary biopsy with IgG4 immunostaining for bile duct strictrue
Ampullary biopsy for IgG4 Immunostaining

Negative biopsy for malignancy

Characteristic [ERCP+IDUS] findings for AIP
or many lgG4 (+) cells at bile duct or ampulla

Yes

| A two-week steroid trial |

Response to steroids (+)

E Confirmative diagnosis of AIP |

Figure 4 Korean endoscopic strategy to distinguish autoimmune pancreatitis {AIP) from pancreatobiliary malignancies.?” ERCP, endo-
scopic retrograde cholangiopancreatography; EUS, endoscopic ultrasonography; FNA, fine-needle aspiration; GEL, granulocytic epithe-
lial lesion; IDUS, intraductal ultrasonography; LPSP, lymphoplasmacytic sclerosing pancreatitis.

] Patients with clinically suspected AIP or pancreatic cancer

CT-based stratification I

Focal type

Diffuse type

Bo or tail
Obstructive jaundice
or
biliary stricture and biliary enzyme abnormaility

(+)

Negative work-up
for pancreatic cancer

Figure 5 Modified Japanese diagnostic
algorithm based on JPS-2011.4 AP,

autoimmune pancreatitis; CT, com- ERCP
puted tomography; ERCP, endoscopic +
retrograde cholangiopancreatography; Cytology

EUS-FNA,  endoscopic  ultrasound-

v
guided fine-needle aspiration. EUS-FNA Cytology
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Recent research has shown that some patients with
PSC have increased serum IgG4 levels and the resected
livers from patients with PSC have positive 1gG4 immu-
nostaining.® Whether PSC with elevated serum/tissue
1gG4 and IgG4-SC represent different ends of the same
disease spectrum or are separate clinical entities is not yet
clear.®

Diagnostic modality

Cholangiography is the gold standard for the diagnosis of
PSC. Magnetic resonance cholangiography (MRC) is con-
sidered the first-line diagnostic modality for the diagnosis of
PSC as it is non-invasive, uses non-ionizing radiation and
can delineate the entire biliary anatomy in the presence of
biliary obstruction.”” However, ERCP has strengths over
MRCP in acquiring tissue samples. In suspected 1gG4-SC
patients, MRC can be a potential first step for the evaluation
of the biliary system, although magnetic resonance pancrea-
tography (MRP) has not been accepted as a replacement for
ERP because of its low spatial resolution. ERCP may be
reserved for patients with atypical cholangiogram or who
need endobiliary biopsy. In addition, new techniques or
devices should be developed in order to increase the diag-
nostic yield of endoscopic tissue sampling.”’

CONCLUSION

NDOSCOPISTS PLAY AN important role in the man-

agement of AIP and IgG4-SC. ERCP and EUS are core
procedures for the diagnosis of the two diseases. Validation
of endoscopic imaging criteria and new techniques or
devices to increase the diagnostic yield of endoscopic tissue
sampling should be developed.
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