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Abstract
AIM: To investigate the usefulness of endoscopic ultra-
sound-guided fine needle aspiration (EUS-FNA) in the 
differentiation of autoimmune pancreatitis (AIP).

METHODS: We retrospectively reviewed 47 of 56 
AIP patients who underwent EUS-FNA and met the 
Asian diagnostic criteria. On 47 EUS-FNA specimens, 
we evaluated the presence of adequate material and 
characteristic features of lymphoplasmacytic sclerosing 

pancreatitis (LPSP) and idiopathic duct-centric pancre-
atitis (IDCP) mentioned in the International Consen-
sus Diagnostic Criteria and examined if these findings 
make a contribution to the differential diagnosis of 
type 1 and type 2 AIP. A disposable 22-gauge needle 
was used for EUS-FNA. 

RESULTS: Adequate specimens including pancreatic 
tissue for differentiating AIP from cancer were ob-
tained from 43 of 47 patients who underwent EUS-
FNA. EUS-FNA was performed from the pancreatic 
head in 21 cases, which is known to be technically 
difficult when performed by core biopsy; there was 
no significant difference in the results compared with 
pancreatic body-tail. Nine of 47 patients met level 1 
findings of LPSP and 5 patients met level 2 findings of 
LPSP. No one met level 1 findings of IDCP, but 3 pa-
tients met level 2 findings of IDCP. Of 10 seronegative 
cases, 2 cases were diagnosed with “definitive type 1 
AIP”, and 3 cases were diagnosed with “probable type 
2 AIP” when considering both the level 2 histological 
findings and response to steroids. 

CONCLUSION: EUS-FNA is useful in the differentia-
tion of type 1 and type 2 AIP, particularly in seronega-
tive cases.
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INTRODUCTION
Recently, the International Consensus Diagnostic Cri-
teria (ICDC) for autoimmune pancreatitis (AIP) was 
proposed by Shimosegawa et al[1]. According to these 
criteria, AIP is classified into 2 types[2]. The histological 
substance of  type 1 AIP is known as lymphoplasmacytic 
sclerosing pancreatitis (LPSP)[3-6], and type 2 AIP is char-
acterized by a distinct histology called idiopathic duct 
centric pancreatitis (IDCP)[7-10]. Type 2 AIP patients are 
generally seronegative and lack other organ involvement 
(OOI) in contrast to type 1 AIP. However, the absence 
of  serological abnormalities or lack of  OOI in patients 
with AIP does not necessarily imply the diagnosis of  
type 2, as type 1 also can be seronegative and without 
OOI. Taking these findings into consideration, ICDC 
made separate diagnostic criteria for type 1 and type 2 
AIP, and histological differentiation is becoming more 
important for diagnosing AIP.

Endoscopic ultrasound-guided fine-needle aspiration 
(EUS-FNA) is now widely accepted as a safe and effec-
tive modality for obtaining pancreatic tissue samples[11-14]. 
There are reports on the usefulness of  EUS-FNA in the 
diagnosis of  AIP[15,16] but only negative reports on the 
differentiation between LPSP and IDCP using specimens 
obtained by EUS-FNA[17,18]. The findings of  expert panel 
deliberations at the AIP International 2009 Honolulu 
Meeting reached a uniform consensus that essential histo-
logical features of  LPSP can only be obtained or evaluated 
in tissues with preserved architecture, i.e., either a surgi-
cal resection specimen or a core biopsy but not FNA[19]. 
However, a surgically resected specimen can only be ob-
tained from a patient misdiagnosed with pancreatic can-
cer[20-22], and a core biopsy device may not function prop-
erly when used in the duodenum. We thus investigated the 
usefulness of  EUS-FNA in the differentiation of  type 1 
and type 2 AIP using EUS-FNA with a 22-gauge needle.

MATERIALS AND METHODS
Patients
We retrospectively reviewed 47 patients who underwent 
EUS-FNA of  56 AIP patients who met the Asian Diag-
nostic Criteria[23] at our institute between July 2003 and 
July 2011. Forty-two men and 5 women with a mean age 
of  62.1 ± 13.6 years (range, 28-86 years) and a mean 
follow-up period of  839.8 ± 722.7 d (range, 19-2506 d) 
were included. The mean serum immunoglobulin G4 
(IgG4) levels were 626.1 ± 1004.6 mg/dL (range of  
4-5850 mg/dL), and 10 patients were seronegative. On 

47 EUS-FNA specimens, we evaluated the presence of  
adequate material and characteristic features of  LPSP 
[lymphoplasmacytic infiltration, storiform fibrosis, ob-
literative phlebitis, and abundant (> 10 cells per high-
power field) IgG4-positive cells] and IDCP [granulocytic 
infiltration of  the duct wall (GEL) or granulocytic acinar 
infiltrate] mentioned in the histological criteria for ICDC 
(Table 1). Adequate material indicated an adequate speci-
men including pancreatic tissue for differentiating AIP 
from cancer. EUS-FNA was performed from the pan-
creatic head in 21 cases, an approach that is known to 
be technically difficult when performed by core biopsy. 
The histological findings according to the locations of  
EUS-FNA were also evaluated. Using the results of  
EUS-FNA, we examined whether these findings make 
a contribution to the differential diagnosis of  type 1 
and type 2 AIP. Patients with jaundice or abdominal 
pain underwent steroid therapy with oral prednisolone 
(PSL). The initial dose of  PSL was 30-40 mg/d, and it 
was tapered down to the maintenance dose (2.5-5 mg/d) 
within 12 wk. Relapse was defined as exacerbation of  
the pancreatic lesion or OOI morphology or emergence 
of  new OOI. OOI include cholangitis[24] [proximal (hilar/
intrahepatic) or proximal and distal bile stricture], siala-
denitis, nephritis[25], inflammatory bowel disease (IBD), 
and retroperitoneal fibrosis.

EUS-FNA 
After receiving written informed consent, the patients 
were submitted to conscious sedation with intravenous 
diazepam under appropriate cardiorespiratory monitor-
ing. EUS-FNA was performed by expert endosonogra-
phers with experience of  more than five thousand EUS 
cases.  The apparatus used was a convex-type EUS, GF-
UCT 240 (OLYMPUS Co., Ltd., Tokyo, Japan) and Pro-
sound α10 (ALOKA Co., Ltd., Tokyo, Japan) with a fre-
quency of  7.5 MHz. The needle used for EUS-FNA was 
a disposable 22-gauge needle (EZ shot; OLYMPUS Co., 
Ltd., Tokyo, Japan). After detailed evaluation of  the pan-
creas with the B-mode and confirmation that no vessels 
were present in the puncture route in the color Doppler 
mode, EUS-FNA was performed from the stomach to 
puncture the pancreatic body or tail and from the duo-
denum to puncture the pancreatic head.  

Statistical analysis
Statistical analyses were performed using SPSS Statistics 
17.0 (SPSS Inc., Chicago, IL, United States). The χ 2 test 
and Fisher’s exact test were used to compare categorical 
parameters between the groups. Continuous parameters 
were presented as the mean ± SD and/or median (range), 
and Student’s t test was used. A P value of  less than 0.05 
was considered statistically significant.

RESULTS
EUS-FNA 
The number of  FNA passes ranged from 1 to 4 with a 
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mean of  2.00 ± 0.48. One pass included approximately 
15 to 20 back-and-forth movements in the target lesions.  
Adequate sample material was obtained from 43 of  47 
patients who underwent EUS-FNA as well as 17 of  21 
cases from the pancreatic head and all 26 cases from 
the body and tail. Sixteen of  47 EUS-FNA specimens 
showed lymphoplasmacytic infiltration, and 34 showed 
storiform fibrosis, but obliterative phlebitis could not be 
detected in any of  the cases. Abundant IgG4-positive 
plasmacyte infiltration was shown in 10 of  28 patients 
who underwent immunostaining. Although GEL was 
not detected in any of  the cases, three cases showed 
granulocytic acinar infiltrate. No significance was seen 
in the results of  EUS-FNA between those performed at 
the pancreatic head and those obtained at the body-tail. 
There were no complications from EUS-FNA (Table 2).  

On comparing the histological results of  EUS-FNA 
against ICDC (Figure 1), 9 of  47 patients met level 1 
findings of  LPSP (Figure 2), and 5 patients met level 

2 findings of  LPSP. Two of  5 patients who met level 2 
findings of  LPSP were seronegative and without OOI 
and were finally diagnosed with “definitive type 1 AIP” 
after considering both the level 2 histological findings 
and response to steroids (Table 3). No one met level 1 
findings of  IDCP (GEL), but 3 patients met level 2 find-
ings of  IDCP. All 3 patients were relatively young, se-
ronegative, and had no OOI, including IBD. They were 
diagnosed with “probable type 2 AIP” (Figure 3) after 
considering the level 2 histological findings and response 
to steroids. They have shown improvement without re-
lapse on radiological findings following steroid therapy 
thus far (Table 4).

DISCUSSION
EUS-FNA is an established and widely used technique 
to evaluate pancreatic masses. The diagnostic accuracy 
of  EUS-FNA for pancreatic cancer is reported to be 
between 60% and 90%[26-28], but conclusive diagnosis of  
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Level 1 Level 2

  Type 1 AIP
  Histology of the pancreas LPSP (core biopsy/resection) LPSP (core biopsy)

At least 3 of the following: Any 2 of the following:
(1) Periductal lymphoplasmacytic infiltrate without 
granulocytic infiltration

(1) Periductal lymphoplasmacytic infiltrate without 
granulocytic infiltration

(2) Obliterative phlebitis (2) Obliterative phlebitis
(3) Storiform fibrosis (3) Storiform fibrosis
(4) Abundant (> 10 cells/HPF) IgG4-positive cells (4) Abundant (> 10 cells/HPF) IgG4-positive cells

  Type 2 AIP
  Histology of the pancreas IDCP
  (core biopsy/resection) Both of the following: Both of the following:

(1) GEL with or without granulocytic acinar inflammation (1) Granulocytic and lymphoplasmacytic acinar infiltrate
(2) Absent or scant (0-10 cells/HPF) IgG4-positive cells(2) Absent or scant (0-10 cells/HPF) IgG4-positive cells

Table 1  Histological criteria for International Consensus Diagnostic Criteria

AIP: Autoimmune pancreatitis; LPSP: Lymphoplasmacytic sclerosign pancreatitis; IDCP: Idiopathic duct-centric pancreatitis; GEL: Granulocytic infiltration 
of the duct wall; IgG4: Immunoglobulin G4; HPF: High power field.

Pancreatic
head

(n  = 21)

Pancreatic
body-tail
(n  = 26)

Total
(n  = 47)

P  
value

  Average number of 
  FNA passes

2.00 ± 0.43 2.04 ± 0.514  2.02 ± 0.48  0.78
          (1-3)           (1-4)             (1-4)

  Adequate sample material       17 (80.9)      26 (100)        43 (91.4)  0.07
  Lymphoplasmacytic 
  infiltration 

       6 (28.6)      10 (38.4)        16 (34.0)  0.68

  Storiform fibrosis      12 (57.1)      22 (84.6)        34 (72.3)  0.07
  Obliterative phlebitis        0 (0)        0 (0)          0 (0)  1
  Abundant IgG4-positive 
  plasmacyte infiltration 

3/10 (30) 7/18 (38.8) 10/28 (35.7)  1

  Granulocytic infiltration 
  of duct wall

       0 (0)        0 (0)          0 (0)  1

  Granulocytic acinar infiltrate        1 (4)        2 (7.7)          3 (6.3)  1
  Complications        0 (0)        0 (0)          0 (0)  1

Table 2  Results of endoscopic ultrasound-guided fine needle 
aspiration specimen  n  (%)

IgG4: Immunoglobulin G4; FNA: Fine needle aspiration.

EUS-FNA
(n  = 47)

LPSP (Level 1)
(n  = 9)

LPSP (Level 2)
(n  = 5)

IDCP (Level 1)
(n  = 0)

IDCP (Level 2)
(n  = 3)

Others
(n  = 30)

AIP-NOS
(n  = 5)

Probable type 2 
AIP (n  = 3)

Definitive type 2 
AIP (n  = 0)

Probable type 1 
AIP (n  = 4)

Definitive type 1 
AIP (n  = 35)

Seropositive 
or with OOI

(n  = 37)

Seronegative 
and without OOI

(n  = 10)

9

3

2

25

3

5 5

3

2

4

33

Figure 1  Comparison of endoscopic ultrasound-guided fine needle aspi-
ration with International Consensus Diagnostic Criteria. EUS-FNA: Endo-
scopic ultra-sound-guided fine needle aspiration; LPSP: Lymphoplasmacytic 
sclerosing pancreatitis; IDCP: Idiopathic duct-centric pancreatitis; OOI: Other 
organ involvement; AIP: Autoimmune pancreatitis; NOS: Not otherwise specified.
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AIP is often difficult due to the small size of  specimens 
obtained by FNA. Recently, there have been several re-
ports on the usefulness of  EUS-guided tru-cut biopsy 
(EUS-TCB) for the diagnosis of  AIP[29-31]. Tru-cut biop-
sy needles have been developed to acquire samples while 
preserving tissue architecture, thus allowing histological 
examination[32,33]. Previous reports describe the safety 
and the technical feasibility of  performing EUS-TCB 
from a transgastric approach. However, the TCB device 
may not function properly when used in the second por-
tion of  the duodenum, and there is also some difficulty 
when using the TCB device from the duodenal bulb and 
along the greater curvature of  the antrum[29,34]. More-
over, because a 19-gauge needle is used for EUS-TCB, 
the risk of  bleeding is higher compared with EUS-FNA 
using a 22-gauge needle, indicating that reexamination 
of  safety is required. We previously reported[35,36] the 
feasibility of  EUS-FNA using a 22-gauge needle for the 
histological evaluation of  gastrointestinal submucosal 

tumors, and we believe that this method can also be ap-
plied to pancreatic lesions. In our study, adequate mate-
rial for differentiating cancer from AIP was obtained 
in 43 of  47 cases (91.4%), and no significant difference 
in EUS-FNA results was seen between those obtained 
from the pancreatic head and body-tail. Nine of  47 pa-
tients (19.1%) met 3 of  4 characteristic features of  LPSP 
and were diagnosed with “definitive type 1 AIP” based 
on histological findings alone. Detailed analysis of  8 pa-
tients who showed level 2 histological findings of  type 1 
or type 2 AIP revealed that 3 patients with level 2 find-
ings of  type 1 were seropositive and/or with OOI and 
could be diagnosed with “definitive type 1 AIP” without 
histological findings, but the other 5 patients were sero-
negative and without OOI and diagnosed with “defini-
tive type 1 AIP” or “probable type 2 AIP” based on 
combination of  the level 2 histological findings and the 
response to steroid treatment. Therefore, out of  10 se-
ronegative cases, 2 cases were diagnosed with “definitive 
type 1 AIP”, and 3 cases were diagnosed with “probable 
type 2 AIP” using the histological findings of  EUS-
FNA. As mentioned earlier, type 1 AIP often can be di-
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Figure 2  Endoscopic ultrasound-guided fine needle aspiration speci-
men of "definitive type 1 autoimmune pancreatitis”. A, B: Hematoxylin and 
eosin staining of a resected pancreas specimen obtained by endoscopic ultra-
sound-guided fine needle aspiration shows replacement of the acinar structure 
by lymphoplasmacytic infiltration and fibrosis; C: Numerous plasma cells show 
positive immunoreactivity for immunoglobulin G4.

Figure 3  Endoscopic ultrasound-guided fine needle aspiration specimen 
of "probable type 2 autoimmune pancreatitis”. A, B: Hematoxylin and eosin 
staining of a resected pancreas specimen obtained by endoscopic ultra-sound-
guided fine needle aspiration shows the infiltration of neutrophils in addition to 
lymphocyte infiltration and fibrosis; C: Immunostaining for immunoglobulin G4 is 
negative.

 Case Sex Age, 
yr

IgG4
(mg/dL) Location Response 

to steroid OOI Diagnosis

  1 Male 74      263 Diffuse (+) Nephritis Definitive 
type 1 AIP

  2 Female 71      364 Diffuse (+) Cholangitis Definitive 
type 1 AIP

  3 Male 54      230 Focal (+) Sialadenitis Definitive 
type 1 AIP

  4 Male 47      104 Focal (+) None Definitive 
type 1 AIP

  5 Male 57        46 Focal (+) None Definitive 
type 1 AIP

Table 3  Patients with level 2 histological findings of lympho-
plasmacytic sclerosing pancreatitis

IgG4: Immunoglobulin G4; OOI: Other organ involvement; AIP: Autoim-
mune pancreatitis.

 Case Sex Age, 
yr

IgG4
(mg/dL) Location Response

to steroid OOI Follow-
up, d Relapse Diagnosis

  1 Male 28 69 Diffuse (+) (-) 973 (-) Probable 
type 2 AIP

  2 Fe-
male

31 43 Diffuse (+) (-) 425 (-) Probable 
type 2 AIP

  3 Male 30 23 Focal (+) (-) 120 (-) Probable 
type 2 AIP

Table 4  Patients with level 2 histological findings of idio-
pathic duct-centric pancreatitis

IgG4: Immunoglobulin G4; OOI: Other organ involvement; AIP: Autoim-
mune pancreatitis.
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agnosed without histology, but it is difficult to differenti-
ate type 1 and type 2 AIP when results are seronegative 
and without OOI. We believe histological evaluation of  
EUS-FNA is rather important in such cases.

In conclusion, EUS-FNA is useful in diagnosing AIP 
even when performed from the pancreatic head and may 
also provide complementary histological information to 
distinguish type 1 and type 2 AIP, particularly in serone-
gative cases.

COMMENTS
Background
Recently, the International Consensus Diagnostic Criteria (ICDC) for autoim-
mune pancreatitis (AIP) was proposed. ICDC made separate diagnostic criteria 
for type 1 and type 2 AIP, and histological differentiation is becoming more 
important for diagnosing AIP. There have been reports on the usefulness of en-
doscopic ultrasound-guided fine-needle aspiration (EUS-FNA) in the diagnosis 
of AIP but only negative reports on the differentiation between type 1 and type 2 
AIP using specimens obtained by EUS-FNA.
Research frontiers
In the area of AIP, the research hotspot is how to obtain sufficient materials 
from AIP patients and differentiate type 1 and type 2 AIP correctly.
Innovations and breakthroughs
Adequate specimens including pancreatic tissue for differentiating AIP from 
cancer were obtained from 43 of 47 patients who underwent EUS-FNA. EUS-
FNA was performed from the pancreatic head in 21 cases, which is known to 
be technically difficult when performed by core biopsy; there was no significant 
difference in the results compared with pancreatic body-tail. Of 10 seronegative 
cases, 2 cases were diagnosed with “definitive type 1 AIP,” and 3 cases were 
diagnosed with “probable type 2 AIP” when considering both the level 2 histo-
logical findings and response to steroids. 
Applications 
The study results suggested that EUS-FNA (instead of core biopsy) was useful 
in diagnosing AIP even when performed from the pancreatic head and may also 
provide complementary histological information to distinguish type 1 and type 2 
AIP, particularly in seronegative cases.
Terminology
Type 1 and type 2 AIP: The histological substance of type 1 AIP is known as 
lymphoplasmacytic sclerosing pancreatitis, and type 2 AIP is characterized by a 
distinct histology called idiopathic duct centric pancreatitis. Type 2 AIP patients 
are generally seronegative and lack other organ involvement (OOI) in contrast 
to type 1 AIP. However, the absence of serological abnormalities or lack of OOI 
in patients with AIP does not necessarily imply the diagnosis of type 2, as type 
1 also can be seronegative and without OOI.
Peer review
The authors reported the usefulness of EUS-FNA in the diagnosis of type 1 
and type 2 AIP and also stressed the importance of this method for the dif-
ferential diagnosis between AIP and pancreatic cancer especially in the cases 
with negative results of serology and absence of other organ involvement. The 
content is clear and the discussion is straightforward. This paper is useful for 
understanding the ICDC and the classification of type 1 and 2 AIP.
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