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Abstract
AIM: To investigate differences in clinical features be-
tween diffuse- and focal-type autoimmune pancreatitis 
(AIP).

METHODS: Based on radiological findings by com-
puted tomography and/or magnetic resonance imaging, 
we divided 67 AIP patients into diffuse type (D type) 
and focal type (F type). We further divided F type into 
head type (H type) and body and/or tail type (B/T type) 
according to the location of enlargement. Finally, we 
classified the 67 AIP patients into three groups: D type, 
H type and B/T type. We compared the three types of 
AIP in terms of clinical, laboratory, radiological, func-
tional and histological findings and clinical course. 

RESULTS: There were 34 patients with D-type, 19 
with H-type and 14 with B/T-type AIP. Although ob-
structive jaundice was frequently detected in D-type 

patients (88%) and H-type patients (68%), no B/
T-type patients showed jaundice as an initial symptom 
(P  < 0.001). There were no differences in frequency of 
abdominal pain, but acute pancreatitis was associated 
more frequently in B/T-type patients (36%) than in 
D-type patients (3%) (P  = 0.017). Serum immunoglob-
ulin G (IgG)4 levels were significantly higher in D-type 
patients (median 309 mg/dL) than in B/T-type patients 
(133.5 mg/dL) (P  = 0.042). Serum amylase levels in 
B/T-type patients (median: 114 IU/L) were significantly 
greater than in H-type patients (72 IU/L) (P  = 0.049). 
Lymphoplasmacytic sclerosing pancreatitis (LPSP) was 
histologically confirmed in 6 D-type, 7 H-type and 4 B/
T-type patients; idiopathic duct-centric pancreatitis was 
observed in no patients. Marked fibrosis and abundant 
infiltration of CD20-positive B lymphocytes with few 
IgG4-positive plasma cells were detected in 2 B/T-type 
patients. Steroid therapy was effective in all 50 pa-
tients (31 D type, 13 H type and 6 B/T type). Although 
AIP relapsed during tapering or after stopping steroids 
in 3 D-type and 3 H-type patients, no patients relapsed 
in B/T type. During follow-up, radiological features of 
6 B/T-type patients were not changed and 1 B/T-type 
patient improved naturally. 

CONCLUSION: Clinical features of H-type AIP were 
similar to those of D-type, but B/T-type differed from D 
and H types. B/T-type may involve diseases other than 
LPSP.
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INTRODUCTION
Autoimmune pancreatitis (AIP) is a type of  pancreatitis 
that is thought to have an autoimmune etiology. AIP 
responds dramatically to steroid therapy, therefore, dif-
ferentiating AIP from pancreatic cancer is important to 
avoid unnecessary pancreatic resection[1-3]. According to 
the Asian Diagnostic Criteria for AIP[4], AIP is diagnosed 
based on the following items: diffuse or focal enlargement 
of  the pancreas and narrowing of  the main pancreatic 
duct; increased serum immunoglobulin G (IgG) or IgG4 
levels or the presence of  autoantibodies in the serum; 
histological findings of  lymphoplasmacytic infiltration 
and fibrosis in the pancreas [lymphoplasmacytic scleros-
ing pancreatitis (LPSP)[5]]; and responsiveness to steroids. 
AIP occurs frequently in elderly men. The primary initial 
symptom is obstructive jaundice, and diabetes mellitus oc-
curs in half  of  patients. AIP is rarely associated with acute 
pancreatitis or ulcerative colitis. AIP is associated with 
several sclerosing extrapancreatic lesions such as scleros-
ing cholangitis, sclerosing sialadenitis, and retroperitoneal 
fibrosis, and is currently recognized as a pancreatic lesion 
of  IgG4-related systemic disease. AIP responds well to 
steroid therapy, but it sometimes relapses[1,2]. 

Recently, another histological pattern of  AIP, charac-
terized by ductal epithelial granulocytic infiltration, has 
been recognized[6,7]. This pattern is referred to as idio-
pathic duct-centric pancreatitis (IDCP)[6]. Clinical features 
of  IDCP patients are different from those of  LPSP pa-
tients. The terms, type 1 and type 2 AIP, are proposed to 
describe the clinical features associated with LPSP and 
IDCP, respectively[8-11]. 

Radiologically, AIP is classified into diffuse type (D 
type) and focal type (F type)[1-3,12-14]. Although diffuse 
enlargement of  the pancreas is rather specific to AIP, 
F-type AIP should be strictly differentiated from pancre-
atic cancer. However, only a few studies[13,14] have inves-
tigated the differences between D- and F-type AIP, and 
it is unknown whether F-type AIP is an initial stage of  
D-type AIP, or a different type of  AIP. This study aimed 
to clarify differences in clinical features between D- and 
F-type AIP.

MATERIALS AND METHODS
Study patients
From 1988 to 2010, 67 AIP patients (47 men and 20 
women; median age: 60.3 years; range: 27-83 years) were 
diagnosed according to the Asian Diagnostic Criteria 
for AIP[4] in Tokyo Metropolitan Komagome Hospital. 
Based on radiological findings by computed tomography 

and/or magnetic resonance imaging, we divided the AIP 
patients into D type and F type. We further divided F 
type into head type (H type) and body and/or tail type (B/
T type) according to the location of  enlargement. Final-
ly, we classified the 67 AIP patients into three groups: D 
type, H type, and B/T type. D-type AIP patients showed 
diffuse enlargement of  the pancreas (Figure 1A-C), 
H-type patients showed focal enlargement of  only the 
pancreatic head (Figure 2A-C), and B/T-type patients 
showed enlargement of  only the pancreatic body and/or 
tail (Figure 3A and B). We compared clinical, laboratory, 
radiological, functional, and histological findings and 
clinical course among the three types of  AIP. 

Clinical, radiological and laboratory analysis
Clinical assessments were as follows: age at time of  diag-
nosis; sex; drinking and smoking habits; presence and/or 
history of  allergic diseases; initial symptoms such as 
obstructive jaundice and abdominal pain; and associated 
diseases such as diabetes mellitus, acute pancreatitis and 
ulcerative colitis. Drinking habit was defined as drink-
ing > 80 g/d alcohol for > 7 years. Smoking habit was 
defined as smoking > 20 pack-years. Diabetes mellitus 
was diagnosed if  fasting serum glucose levels and/or he-
moglobin A1c levels were higher than normal levels (126 
mg/dL and 6.1%, respectively)[15]. Acute pancreatitis was 
diagnosed when both severe abdominal pain and eleva-
tion of  serum amylase level (> 3 times normal; normal: 
115 IU/L) were seen. 

Stenosis of  the lower bile duct was evaluated on en-
doscopic retrograde cholangiopancreatography and/or 
magnetic resonance cholangiopancreatography. Three 
extrapancreatic lesions that are frequently associated 
with AIP (sclerosing cholangitis of  the hilar or intrahe-
patic bile duct, swelling of  salivary glands, and retroperi-
toneal fibrosis) were evaluated radiologically. 

Laboratory findings were assessed including serum 
IgG (n = 67), IgG4 (n = 65) and immunoglobulin E (IgE) 
(n = 43) levels, peripheral eosinophil count (n = 56), se-
rum amylase levels (n = 66), and autoantibodies includ-
ing antinuclear antigen (n = 60) and rheumatoid factor (n 
= 58). Serum IgG4 levels were measured by nephelom-
etry using IgG subclass (BS-NIA) kits. A cutoff  value of  
135 mg/dL, which is widely accepted, was used. 

Histological and immunohistological studies
The pancreas was assessed by surgical resection (n = 7), 
surgical or ultrasound-guided biopsy (n = 6), and endo-
scopic ultrasonography-guided fine-needle aspiration 
(EUS-FNA, n = 10) and examined histologically and 
immunohistochemically using anti-CD3, anti-CD20, and 
anti-IgG4 antibodies. 

Clinical course
Ten patients were initially treated with surgical procedures 
on suspicion of  pancreatic cancer (pancreatoduodenec-
tomy, n = 6; distal pancreatectomy, n = 1; choledochoduo-
denostomy with pancreatic biopsy, n = 3). Fifty patients, 
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including one surgically treated, were treated with oral 
steroids. Prednisolone at an initial dose of  30-40 mg/d 
was given for 2-3 wk. It was then tapered by 5 mg every 
1-3 wk to 5 mg/d. Maintenance therapy (2.5-5 mg/d, 1-3 
years) was used in all patients. Recurrence of  AIP was de-
fined as the reappearance of  symptoms with the develop-
ment or reappearance of  pancreatic and/or extrapancre-
atic abnormalities on imaging studies. Eight patients were 
followed up conservatively without steroid therapy.

Statistical analysis
Differences between groups were analyzed using Fisher’s 
exact probability test, and Mann-Whitney’s U test. P val-
ues were corrected by Bonferroni’s method, and P < 0.05 
was considered statistically significant. 

RESULTS
Clinical, radiological and laboratory differences
Sixty-seven AIP patients were classified into D-type (n = 
34), H-type (n = 19) and B/T-type (n = 14) AIP. There 
were no significant differences in age, sex, drinking, 

smoking habits and history of  allergic diseases among 
the groups. Although obstructive jaundice was frequently 
detected in D-type (88%) and H-type (68%) patients, no 
B/T-type patients showed jaundice as an initial symptom 
(P < 0.001). Although there were no differences in fre-
quency of  abdominal pain, acute pancreatitis was seen 
more frequently in B/T-type (36%) than in D-type (3%) 
patients (P = 0.017). Although stenosis of  the lower bile 
duct was seen frequently in D-type (94%) and H-type 
(95%) patients, no B/T-type patients showed stenosis of  
the lower bile duct (P < 0.001). There were no differenc-
es between groups in associated extrapancreatic lesions 
(Table 1). 

Serum IgG4 levels were significantly higher in D-type 
(median: 309 mg/dL) than in B/T-type (133.5 mg/dL) 
patients (P = 0.042). Serum IgG4 levels were more fre-
quently elevated in D-type (88%) than in B/T-type (50%) 
patients (P = 0.030). There were no significant differenc-
es in serum IgE levels and peripheral eosinophil count 
among the groups. Serum amylase levels in B/T-type pa-
tients (median: 114 IU/L) were significantly greater than 
in H-type patients (72 IU/L) (P = 0.049). There were no 
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Figure 1  Computed tomography scan showing diffuse type autoimmune pancreatitis. Swelling of the head (A), body (B) and tail (C) of the pancreas was seen.

A B C

A B C

Figure 2  Computed tomography scan showing head type autoimmune pancreatitis. There was swelling of the only pancreatic head (A), but the pancreatic body 
(B) and tail (C) were a normal size. 

A B

Figure 3  Computed tomography scan showing body and/or tail type autoimmune pancreatitis. Pancreatic body and tail was swollen (A), but the pancreatic 
head was within a normal size (B). 
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differences among the groups in terms of  the ratio of  
antinuclear antigen and rheumatoid factor (Table 2). 

Histological and immunohistochemical studies
LPSP was histologically confirmed with abundant infil-
tration of  CD3-positive T lymphocytes and IgG4-pos-

itive plasma cells in 6 D-type, 7 H-type and 4 B/T-type 
patients. In the pancreas of  2 B/T-type patients (1 surgi-
cal biopsy specimen and 1 EUS-FNA specimen), marked 
fibrosis and abundant infiltration of  CD20-positive B 
lymphocytes rather than T lymphocytes were detected, 
but few IgG4-positive plasma cells or neutrophils were 
detected. IDCP was not observed in any patients. EUS-
FNA of  4 AIP patients could not confirm the histologi-
cal diagnosis due to insufficient specimens (Table 3).

Clinical course
Steroid therapy was effective in all 50 patients (31 D type, 
13 H type and 6 B/T type). AIP relapsed during tapering 
or after stopping steroids in 3 D-type and 3 H-type pa-
tients. In 8 conservatively followed-up patients (1 H type 
and 7 B/T type), radiological features were not changed 
in seven patients, but enlargement of  the pancreatic tail 
improved naturally in 1 B/T-type patient. During the 
course prior to our hospitalization, focal enlargement of  
the pancreatic head developed to diffuse enlargement in 
three cases, and focal enlargement of  the pancreatic tail 
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D type, n  = 34 H type, n  = 19 B/T type, n  = 14 P value, D vs  H P  value, D vs  B/T P  value, H vs  B/T

  Median age (yr) (quartile range)         67.5 (59-71.5)          64.0 (56-71)       61.5 (50.3-72.5) > 0.99 > 0.99 > 0.99
  Male/female     24/10        15/4       8/6 > 0.99 > 0.99 > 0.99
  Drinking habit +/- (%)       4/27 (15)        4/15 (21)     2/12 (14) > 0.99 > 0.99 > 0.99
  Smoking habit +/- (%)     16/27 (59)      12/16 (75)     5/13 (39) > 0.99 > 0.99      0.198
  Allergies +/- (%)       8/25 (32)        6/18 (33)     7/13 (54) > 0.99      0.885      0.879
  Jaundice +/- (%)       30/4 (88)        13/6 (68)     0/14 (0)      0.420  < 0.001  < 0.001
  Abdominal pain +/- (%)       6/28 (18)        7/13 (37)       5/9 (36)      0.546      0.771  > 0.999
  Diabetes +/- (%)     10/24 (29)        11/8 (58)     4/10 (29)      0.231  > 0.999  > 0.999
  Acute pancreatitis +/- (%)       1/33 (3)        1/18 (5)       5/9 (36)  > 0.999     0.017      0.183
  Ulcerative colitis +/- (%)       1/33 (3)        0/19 (0)     1/13 (7)  > 0.999  > 0.999  > 0.999
  Stenosis of the lower vile duct +/- (%)     32/34 (94)      18/19 (95)     0/14 (0)  > 0.999  < 0.001  < 0.001
  Extrapancreatic lesions +/- (%)     13/21 (38)        6/13 (32)       5/9 (36)  > 0.999  > 0.999  > 0.999

Table 1  Clinical and radiological findings of three types of autoimmune pancreatitis

D: Diffuse; H: Head; B/T: Body and/or tail.

D type, n  = 34 H type, n  = 19 B/T type, n  = 14 P value, D vs  H P  value, D vs  B/T P  value, H vs  B/T

  Median IgG, mg/dL 2163.5 (1637.5-2682.8)    1920 (1398.5-2300)  1619 (1369.5-2364.5)    0.642 > 0.999 > 0.999
  (quartile range)
  Median IgG4, mg/dL      309 (181-1015)      351 (228-780) 133.5 (60.8-326.5) > 0.999    0.042    0.057
  (quartile range)
  IgG4 > 135, mg/dL (%)  28/32 (88) 16/19 (84)  7/14 (50) > 0.999    0.030    0.168
  Median IgE, IU/L   406.9 (265.5-877)   249.0 (74.75-589.75)  264.0 (134.1-856)    0.447 > 0.999 > 0.999
  (quartile range)
  IgE > 580, (IU/L) (%)    8/20 (40.0)    3/12 (25.0)  4/11 (36.4) > 0.999 > 0.999 > 0.999
  Median eosinophil, /μL      180 (72-440)   238.5 (152.5-447.75)    473 (114.5-621.5) > 0.999    0.354 > 0.999
  (quartile range)
  Eosinophil > 600 /μL (%)    3/27 (11)   2/16 (13)  3/13 (23) > 0.999 > 0.999 > 0.999
  Median amylase (IU/L)        86 (49.5-119.5)        72 (43-100)    114 (73.3-589.3) > 0.999 > 0.999    0.049
  (quartile range)
  Amylase > 115 (IU/L) (%)    8/33 (24)   4/19 (21)  7/14 (50) > 0.999    0.300    0.408
  Positive antinuclear antigen (%)  14/29 (48)   4/18 (22)  6/13 (46)    0.366 > 0.999    0.738
  Positive rheumatoid factor (%)  10/28 (36)   2/17 (12)  1/13 (7)    0.288    0.378 > 0.999

Table 2  Laboratory findings of three types of autoimmune pancreatitis

D: Diffuse; H: Head; B/T: Body and/or tail; IgG: Immunoglobulin G; IgE: Immunoglobulin E.

D type H type B/T type 

  Resection LPSP (n = 3) LPSP (n = 3) LPSP (n = 1)
  Biopsy LPSP (n =2) LPSP (n = 3) Fibrosis with abundant infiltra-

tion of B lymphocytes (n = 1)
  EUS-FNA LPSP (n = 1) LPSP (n = 1) LPSP (n = 3)

Inadequate 
material (n = 1)

Inadequate 
material (n = 2)

Fibrosis with abundant infiltra-
tion of B lymphocytes (n = 1)
Inadequate material (n = 1)

Table 3  Histological findings of the pancreas of three types 
of autoimmune pancreatitis

D: Diffuse; H: Head; B/T: Body and/or tail; LPSP: Lymphoplasmacytic 
sclerosing pancreatitis; EUS-FNA: Endoscopic ultrasonography-guided 
fine-needle aspiration.
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developed to diffuse enlargement in one case.
 
DISCUSSION
Radiologically, AIP is classified into diffuse and focal 
forms. Diffuse enlargement of  the pancreas, called sau-
sage-like enlargement, is a typical feature of  AIP. How-
ever, F-type AIP, sometimes forming a mass, is frequent-
ly difficult to differentiate from pancreatic cancer[1-3,12-14]. 
Possible differences in clinical presentations between the 
D and F types of  AIP are unclear. 

In the present study, we classified 67 AIP patients 
into D type (n = 34), H type (n = 19) and B/T type (n 
= 14). D and H types showed similar clinical features. 
However, the B/T-type was different from D and H 
types in several aspects. Obstructive jaundice and steno-
sis of  the lower bile duct were frequently detected in D- 
and H-type patients, but no B/T-type patients showed 
these features. According to Ghazale et al[16], stenosis 
of  the lower bile duct was present in 70% of  53 AIP 
patients. Hirano et al[17] have stated that both pancreatic 
edema due to inflammation of  the pancreatic head and 
biliary wall thickening influence stenosis of  the lower 
bile duct in AIP, based on EUS findings and the fact that 
93% of  pancreatic head lesion-positive AIP patients had 
stenosis of  the lower bile duct, compared with only 17% 
of  lesion-negative patients. 

In this study, the serum IgG4 level was significantly 
lower in B/T-type than in D-type patients, and eleva-
tion of  serum IgG4 levels was less in B/T-type than in 
D-type patients. Acute pancreatitis was seen more fre-
quently in B/T-type than in D-type patients, and serum 
amylase levels were significantly higher in B/T-type than 
in H-type patients. As to the diagnosis and frequency of  
acute pancreatitis, the high percentage in B/T type pa-
tients seems to depend mostly on the higher amylase lev-
els. Acute pancreatitis or some acute inflammatory attack 
in chronic pancreatitis cases may not be associated with 
high amylase levels because of  the atrophic acinar tissue. 
There was no difference in the frequency of  abdominal 
pain, therefore, some cases in D-type and H-type might 
have been overlooked. 

No B/T-type patients relapsed after steroid therapy, 
compared with 10% of  D-type and 23% of  H-type pa-
tients. It has become clear that there are two histologi-
cal subtypes (LPSP and IDCP) in AIP[6-11]. Most AIP 
patients in Asia have LPSP, and half  of  AIP patients in 
Europe have IDCP[8,10]. The clinical features of  these 
two subtypes differ substantially. It is generally reported 
that IDCP patients are younger at diagnosis, and IDCP 
patients are less likely to show elevated serum IgG4 
levels. IDCP is more likely associated with acute pan-
creatitis and inflammatory bowel disease. According to 
a comparative study of  LPSP and IDCP patients by Sah 
et al[9], IDCP patients tended to have more focal features 
than LPSP (84% vs 60%), and no relapse of  IDCP was 
seen in any patient, whereas LPSP relapsed in 47% of  
patients. To diagnose IDCP, histological examination of  

an adequate pancreatic specimen is needed, and the need 
for histological examination to diagnose IDCP at pres-
ent makes clinical diagnosis difficult. 

In histological examination of  the present cases, 
LPSP was confirmed in 17, but IDCP was not detected. 
Clinical files of  D-type and H-type AIP were compat-
ible with those of  LPSP patients. However, considering 
low serum IgG4 levels and frequent association with 
acute pancreatitis, there is a possibility that some IDCP 
cases may be involved in B/T-type cases. For example, 
a 32-year-old man with B/T-type AIP showed normal 
serum IgG4 levels, association with ulcerative colitis, and 
good responsiveness to steroid therapy, but histological 
diagnosis by EUS-FNA could not be confirmed due to 
an insufficient biopsy specimen. Interestingly, histology 
of  two B/T-type patients included abundant infiltration 
of  B cells with little infiltration of  IgG4-positive cells or 
neutrophils, which might be another type of  AIP other 
than LPSP and IDCP. B/T-type AIP may involve a dis-
ease other than LPSP.

Three H-type and one B/T-type patient progressed 
to D type during the natural course. It has also been 
reported that H-type AIP progresses to D-type[18,19], and 
B/T-type AIP to D-type[20]. There have also been re-
ports of  relapse in the remnant pancreas after resection, 
such as relapse in the remnant pancreatic head 1 year 
after distal pancreatectomy[21], and relapse in the remnant 
pancreatic body and tail 4 mo after pancreatoduodenec-
tomy[22]. Steroid therapy was effective for those lesions 
that had progressed or relapsed. These findings indicate 
that the focal inflammation may advance to subsequent 
diffuse changes throughout the pancreas or develop re-
peatedly at different sites and at different times in some 
AIP patients. Diffuse change in the pancreas may be the 
final appearance of  AIP, and whether this inflammatory 
process affects the gland diffusely or focally may merely 
reflect the stage of  the disease. In seven conservatively 
followed up B/T-type patients, six showed no change 
and one improved naturally. Kubota et al[23] have reported 
that all eight AIP patients who improved spontaneously 
showed focal pancreatic enlargement. B/T-type AIP may 
involve a disease other than D-type and H-type AIP.

In conclusion, although clinical features of  H-type 
AIP are similar to those of  D-type AIP, B/T-type AIP 
differed in several aspects from D and H types. B/T-type 
AIP may involve a disease other than LPSP.
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divided into head type (H type) and body and/or tail type (B/T type). No B/T-type 
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sociated more frequently in B/T type than in D type. Serum amylase levels were 
significantly higher in B/T-type than in H-type patients. Serum immunoglobulin 
G (IgG)4 levels were significantly higher in D-type than in B/T-type patients. No 
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