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Abstract

Background: 1t is of utmost importance that autoimmune
pancreatitis (AIP) be differentiated from pancreatic
cancer. Irregular narrowing of the main pancreatic duct
is a characteristic finding in AIP; it is useful for
differentiating AIP from pancreatic cancer stenosis. This
study evaluated.the usefulness of magnetic resonance
cholangiopancreatography (MRCP) for the diagnosis of
AIP and assessed whether MRCP could replace endo-
scopic retrograde cholangiopancreatography (ERCP) for
diagnosing AIP.

Methods: The MRCP and ERCP findings of 20 AIP
patients were compared.

Results: On MRCP, the narrowed portion of the main
pancreatic duct was not visualized, while the nonin-
volved segments of the pancreatic duct were visualized.
The degree of upstream dilatation of the proximal main
pancreatic duct was milder in AIP than in pancreatic
cancer patients. In the skipped type, only skipped
narrowed lesions were not visualized. After steroid
therapy for AIP, the nonvisualized main pancreatic duct
became visualized.

Conclusions: MRCP cannot replace ERCP for the
diagnosis of AIP, since narrowing of the main
pancreatic duct in AIP was not visualized on MRCP.
MRCP findings of segmental or skipped nonvisualized
main pancreatic duct accompanied by a less dilated
upstream main pancreatic duct may suggest the pres-
ence of AIP. MRCP is useful for following AIP
patients. )

Correspondence to: T. Kamisawa; email: kamisawa@cick.jp

Key words: Autoimmune pancreatitis—Magnetic
resonance cholangiopancreatography—Endoscopic
retrograde cholangiopancreatography—Pancreatic
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Autoimmune pancreatitis (AIP) is a recently identified
clinical entity with a suspected autoimmune etiology.
There is no definite serological marker for AIP, and it is
usually difficult to obtain adequate specimens from the
pancreas. Thus, AIP is currently diagnosed based on a
combination of clinical, laboratory, and imaging studies.
AIP responds dramatically to steroid therapy; therefore,
to avoid unnecessary surgery; an accurate diagnosis of
AIP is required. The most important disease that should
be differentiated from AIP is pancreatic cancer [1, 2].

In 2006, the Japan Pancreas Society proposed the
“Clinical Diagnostic Criteria for Autoimmune Pancrea-
titis”” [3]. There are three criteria: (a) radiological imaging
showing diffuse or localized enlargement of the pancreas
and diffuse or segmental irregular narrowing of the main
pancreatic duct; (b) laboratory data showing abnormally
elevated levels of serum gammaglobulin, IgG or [gG4, or
the presence of autoantibodies; (c) histological findings
showing marked interlobular fibrosis and prominent
lymphoplasmacytic infiltration in the pancreas. To make
the diagnosis of AIP, either all of the criteria should be
present or criterion 1 together with either criterion 2 or
criterion 3 should be present. Narrowing of the main
pancreatic duct on direct pancreatography is essential for
diagnosis of AIP.

Magnetic  resonance  cholangiopancreatography
(MRCP) is a relatively simple, safe, and noninvasive
imaging procedure. In many pancreatobiliary diseases,
MRCP is replacing diagnostic endoscopic retrograde
cholangiopancreatography (ERCP) [4, 5]. We previously
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examined preliminarily MRI and MRCP findings in nine
AIP patients [6]. This study evaluated the usefulness of
MRCP for diagnosing AIP and assessed whether MRCP
can replace ERCP for diagnosing AIP.

Materials and methods

The subjects included 20 AIP patients (16 male and 4
female; average age, 62.8 years) who underwent both
ERCP and MRCP within 1 month before therapy. AIP
was diagnosed according to the “Clinical Diagnostic
Criteria for Autoimmune Pancreatitis 2006” [3]. In all
patients, pancreatic malignancy was ruled out by long-
term follow up. In 18 AIP patients who underwent ste-
roid therapy, both ERCP and MRCP results were
available after steroid therapy.

MRCP was done using a 1.5-T magnetic resonance
imaging machine (INTERA, Philips Co. Ltd.,, The
Netherlands) by two- or three-dimensional coronal
heavily T2-weighted single-shot rapid acquisition with
relaxation enhancement (slice thickness, 60 mm; flip
angle, 90°; repetition time, 2900 s; echo time, 1200 s).
The MRCP and ERCP findings of these AIP patients
before and after steroid therapy were compared by two
radiologists and three endoscopists.

Narrowing of the main pancreatic duct on ERCP was
divided into diffuse, segmental, and skipped, according to
the extent of involvement. Diffuse was used when a pro-
cess involves the entire pancreatic duct or at least more
than two-thirds of the entire length of the main pancreatic
duct, whereas lesions that were not continuous and in-
volved the head, body, or tail were defined as segmental.

This study was approved by the institutional review
board of our institution, and informed consent was
obtained from each patient before all procedures.

Results
ERCP findings

On ERCP, narrowing of the main pancreatic duct was
diffuse (n = 6), segmental in the head (n = 4) (Fig. 1A),
segmental in the body (n = 3) (Fig. 2A), segmental in
the tail (n = 2), and two skipped in the head and body
or tail (n = 5). The length of the narrowed portion of the
main pancreatic duct was longer than 3 cm in 18
patients, while it was 2 cm in length in 2 patients.
Maximal diameter of the upstream main pancreatic duct
in four patients with segmental narrowing in the head
was 3.0 £ 0.6 mm (mean + SD). These four patients
showed “double duct sign” which represented coexistent
and adjacent stenosis of the main pancreatic duct and the
lower bile duct in association with upstream dilatation.
Secondary pancreatic ducts were dertved from the nar-
rowed portion of the main pancreatic duct in 11 patients.

Stenosis of the bile duct was detected in 14 patients,
and all of them showed stenosis of the lower bile duct.

Furthermore, two patients also had stenosis of the
intrahepatic bile duct. After steroid therapy, both nar-
rowing of the main pancreatic duct and stenosis of the
bile duct improved markedly in all patients.

MRCP findings

On MRCEP of patients with diffuse-type AIP, the entire
main pancreatic duct was nonvisualized in three patients
and incompletely visualized in three patients. On MRCP
of patients with segmental-type AIP, the narrowed por-
tion of the main pancreatic duct was not visualized, while
the noninvolved segments of the pancreatic duct were
visualized. Upstream dilatation of the proximal main
pancreatic duct was milder than that in pancreatic cancer
patients (Figs. 1C, 2B). Secondary pancreatic ducts
derived from the narrowed portion of the main pancre-
atic duct were detected in three patients on MRCP. In
patients with skipped-type AIP, only skipped narrowed
lesions were not visualized on MRCP (Fig. 3).

Stenosis of the lower or intrahepatic bile duct was
similar on MRCP and ERCP (Fig. 1B, C). After steroid
therapy, the nonvisualized main pancreatic duct became
visualized on MRCP (Fig. ID).

Discussion

Patients with AIP and pancreatic cancer share many
clinical features, such as being elderly, the presence of
painless jaundice, the development of new-onset diabetes
mellitus, and elevated serum tumor markers [1, 2, 7]. In
particular, segmental-type AIP patients develop focal
enlargement of the pancreas, which is radiologically
difficult to differentiate from pancreatic cancer. In North
America, about 2.5% of pancréatoduodenectomies were
reported to have been done in AIP patients who were
mistakenly diagnosed as having pancreatic cancer [8].
Since AIP responds dramatically to steroid therapy, it is
of utmost importance that AIP be differentiated from
pancreatic cancer to avoid unnecessary surgery. Given
that there is no definite serological marker for AIP, and
that it is usually difficult to obtain adequate specimens
from the pancreas, AIP is currently diagnosed based on a
combination of clinical, laboratory, and imaging studies.

Irregular narrowing of the main pancreatic duct is a
characteristic finding in AIP. It is usually longer than
3 cm, with or without deviation of side pancreatic
branches; it can be differentiated from the stenosis of
pancreatic cancer. The diagnostic criteria for AIP
developed in Japan [3] and Korea [9] help to avoid
misdiagnosing pancreatic cancer; narrowing of the main
pancreatic duct on direct pancreatography is essential for
diagnosing AIP. However, given that ERCP can cause
adverse effects, such as pancreatitis, noninvasive MRCP
is becoming the first choice examination for pancreati-
cobiliary diseases [4, 5]. Therefore, this study evaluated
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Fig. 1. ERCP and MRCP of a patient with segmental-type
AIP in the head. (A) ERP showed the long narrowing of the
main pancreatic duct. (B) ERC showed stenosis of the lower
bile duct. (C) On MRCP, neither natrowing of the main pan-

the usefulness of MRCP for diagnosing AIP and assessed
whether MRCP could replace ERCP for diagnosing AIP.

The major problem with MRCP for diagnosing AIP is
nonvisualization of the narrowed main pancreatic duct
seen on ERCP, due to the inferior resolution of MRCP
compared to ERCP. In typical diffuse-type AIP cases, the
pancreas showed an entirely ‘“‘sausage-like” enlargement
on CT or US; this finding highly suggests AIP. If the main
pancreatic duct is non- or incompletely visualized on
MRCP in these cases, one can perhaps suspect the pres-
ence of diffuse narrowing of the main pancreatic duct.
Segmental-type AIP located in the head frequently shows
the “double duct sign.” The “double duct sign” has been

creatic duct nor stenosis of the bile duct was visualized.
(D) After steroid therapy, theé nonvisualized main pancreatic
duct and bile duct became visualized on MRCP.

reported to predict the presence of pancreatic head cancer
with a high degree of certainty [10], but it is not specific in
pancreatic cancer [11]. When the “double duct sign” is
suspected on MRCP, ERCP can be predicted to show a
long narrowed main pancreatic duct, which suggests seg-
mental-type AIP in the head (Fig. 1A-C). However, seg-
mental narrowing of the main panereatic duct can occur in
somne cases of cancer or lymphoma of the pancreas and
acute pancreatitis. As secondary pancreatic ducts some-
times derive from the narrowed portion of the main pan-
creatic duct in AIP patients in contrast to pancreatic
cancer, secondary pancreatic duct derivation from the
narrowed pancreatic duct is one of the useful findings to
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Fig. 2. ERCP and MRCP of a patient with segmental-type
AP in the body. (A) ERP showed the narrowing of the main
pancreatic duct in the pancreatic body. (B) The narrowing
portion of the main pancreatic duct was not visualized on
MRCP.

Fig. 3. On MRCP of a patient with skipped-type AIP, two
segmentally skipped lesions of the main pancreatic duct in the
head and body of the pancreas were not visualized.

differentiate segmental-type AIP from pancreatic cancer.
However, secondary pancreatic ducts derived from the
narrowed portion of the main pancreatic duct were
detected in 11 AIP patients on ERCP, but they were
demonstrated in only 3 patients on MRCP, Thus, since

MRCP cannot differentiate narrowing of the main pan-
creatic duct in AIP patients from stenosis of the main
pancreatic duct in pancreatic cancer patients, MRCP
cannot replace ERCP for diagnosing AIP.

However, MRCP findings of segmental or skipped
nonvisualized main pancreatic duct accompanied by a
lesser degree of upstream main pancreatic duct dilatation
than that seen in pancreatic cancer may suggest the
presence of AIP. Furthermore, when a nonvisualized
main pancreatic duct becomes visualized after steroid
therapy, the diagnosis of AIP is essentially confirmed.
MRCP is also useful for determining AIP recurrence
after steroid dose tapering, as well as during or after
maintenance steroid therapy.

In conclusion, MRCP cannot replace ERCP for
diagnosing AIP, since narrowing of the main pancreatic
duct in AIP cannot be visualized on MRCP. However,
MRCEP findings of a segmental or skipped nonvisualized
main pancreatic duct accompanied by a less dilated
upstream main pancreatic duct may suggest the presence
of AIP. MRCP is also useful for follow-up of AIP
patients.
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FERE 14 8 (57%) 0 (0%) IR 14 2 (14%)
BERE 1 (20%)* 4 (80%)** + BEEHE 5 3 (60%) *

* BT LT p<0.05
** SEBORN L Tp<0.0]
D FREEE T LT p<0.07

* . BESEHCH LT p<0.05

T4 FREFHH ECERARE

— 501 —

SHEAEY 17 (61%) 11 1 10 2
(n=28)
rheE g 8 (57%) 3 3 2 2
(n=14)
EEE 0 (0%)* ** 0 0 0 0
(n=5)
* L EEBHIR LT p<0.01
**  cheERE o L p<0.05
RS REEHT BHED QG4 MR AR xR6 REFEHR BRI
SEREE 11.3 EWEE=11) 12.5+9.0%*
(n=10) hEEE (n=2) 110+ 4.0%
FREERE 7.0 HEE (n=2) 275+ 106%
(n=6) a> bo—ib(n=10) 353+8.4%
7(&;528? 35 * O bO—)bicx LT p<0.01
avhko—ib 0.6
(n=20)
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IgG4-related Sclerosing Disease

inflammatory 2

pseudotumor

Sclerosing
sialadenitis

Retroperitoneal
fibrosis

Autoimmune
pancreatitis

Sclerosing

cholangitis
and

cholecystitis

1 IgGABER{LIERR & FERE S OBR

II. ¥&5R

1. S 28 5l CEAE#71.558), AR 1415
CRYERST.IR), HERS B (CFHFE35.85)
o ehiz, TR ESEEIZEL, FAREKX
O HEENICEE RO B2 - 72 (T 1D,

2. ¥IRERE LT, BEZEH HEHT
19 & 8BITH - 7288, EFEFHTERADNT
(p<0.05), EHREIEEBTIETS 720, B,
AR TIIEY bk - 7= (p<0.01) (FE2).

3. MHT7IT-¥DOLERR, SHETILS%,
FREFTI4%, HEFET0% (p<0.05)IZRD 5
n7=(F3).

4. MiPlgG4{ER, EmEE T2 FEH301.7 mg/
di, ER#FEE%, WHER T FH582.4mg/d,
L HE%, FEHTIXEH2142me/dl, LF
EE0% T, O ARETE, 5T,

5. B{LIEDEIIREOAHHE, "l T17H

61% (BE{LMEEE &1, BMEELL, Ht
MEMETEIR 210, HIEREARMERER), WRAERE T8
57% (RE#E 43, REFESS, WETRARZL2, HBIERES
MEEDIZRD bz, HEHETRFEDIE
Pz (). —H, HEEFTHE, FETEAS
N h - BEEEKEA L AEREDAHEE—
FITRD 7.

6. BRIEIZ BT B [gGA BB ML, W
THOPE Y bu—LBLDEL, FITEMHH
LHERETE B 5 iz (35,

7. MBEEIRAEEEIE, WFhoMRav to—i
BIDETLTOAS, BEHETELWET
READ - (ES).

V. Z%8

WHERE ) & DWMELRERTH - -HOREN
&S worldwide 22 b, BEREK» S L ET
RIEUBEIZETLIE OHENEINBE LI
Bovz. RIS B 3 BORENRRE, HEE
B BEICIEERE LY v oSER & E A
D & AL % 328 lymphoplasmacytic scleros-
ing pancreatitis (LPSP) L IFIX LT 5. H#Eh D
EMICIFRL, MIRERIEESS  AMRAE
B4 afiiddiny, Be OB bEoBRMEES: L
WU AEHT 3 R REMBEROEHFIZIZLAL
Ao 1Y, BETHRE SN TV EHOCRE
ML S IZITERAFEEROD. LarL, A
YT HhoDMEOTIE, BEEHIEHLIOH
WEFE L, BENLEL, BESPKEMBER
DERBEFNFN2U4%BEIIBBIZEDENE, X
B3 —u vy S0 I — I & B REMAREEY
BRFED L OWEL T, BHORBEMERSES3H
H 24 i HF R ER D IR E L~ D& (granulocyti-
cepithelial lesion (GEL)) #8®, I b DHITHE
RIEFMAE L, BRENEL, KERIBER
DEFENE L ASNA, GELO & WHliz 4R
OBHCREMRAERAKREEEEZE L. 2,
Mayo Clinic DFRE TiE, KEMBEREOM
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FMAS MRS U RR G & AT U, kD LPSP Dfth
BN EAEFOLICE L OFFIROBEREELZD
% il #% idiopathic duct-centric chronic pancreatitis
(IDCP) & FEFR L, ZoflTidk L&D GELE M
OFEIFITELDOBKEEET LI I LA REL
729, BCREMBEAOBMENEEL -RE H
CRBEMREDUIRIAIEAEL 2D, ACHEY
s D BRIED + 43 e R B A R R IS R 2ok
MTHD, KFETIRI DL S BRI FHERSE
4 AHOHBEITIEL AL L.

ZZehhvbhid, RBEFHNICEDREERE
KROBRFEZFOREOZEEARKRET L. £<0
HOREMEBR ISR - REOFEICREL -
A, M4BT OFEEREMNZSHIFRD 2. Sk -
REREHTHE, URERIEENEL, @F7
37— ¥ EREIE G, BeY OBLEDENE
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T, ERTRETAHPEL, P 73I5-¥
B LR %60%TRY, BILERIMEEOAH
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eGABEMOEMBOE R ZE* 2T 5 1gG4H
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BL, HOREMERITIgGLEERLMREERD
ERETH D, £ ORSHRER Z ORBOHHES
DFRETH B LEL(ET) 139, KEIR T,
BREANDIgGIBHFEMBOBEOEE I,
= - PEFICINTEEF O A r o7, £z,
BAMBSRED—DTH 2EEHROBEE, B
o PERFICHERT, EEFCRETAEE T
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WA, ZREDZODFR LY, FHERERF T,

EEHLESR FakEes
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L, BETREL, ULUISELEORIEE
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Renal Lesions in
Autoimmune Pancreatitis
Aid the Differentiation
From Pancreatic
Adenocarcinoma

To the Editor:

ecause the clinical presentation of au-

toimmune pancreatitis (AIP) is non-
specific and especially similar to pancreatic
adenocarcinoma, it is often the medical
imager who faces the challenge of diag-
nosis of AIP and its differentiation from
pancreatic adenocarcinoma. Although the
cross-sectional imaging findings of diffuse
AIJP can be quite specific, focal AIP can
be very difficult indeed to diagnose.

We read with enthusiasm the excel-
lent work of Kamisawa et al.' They have
noted that extrapancreatic findings in AIP
are independent predictors of benignity.
The combination of all extrapancreatic
findings occurred in 6 (35%) of their 17
patients with AIP but not in the malignant
controls (P < 0.001). However, Kamisawa
et al' did not discuss the presence of renal
abnormalities. We and others have recent-
ly documented the presence of renal
cortical lesions as seen on contrast-
enhanced computed tomography, likely
interstitial nephritis, in approximately
35% of patients with AIP.2? Furthermore,
we have demonstrated that this finding is
also a significant predictor of benignity.?

Because the 2 series of renal abnor-
malities in AIP are from North America, it
would be interesting to learn the inci-
dence in the Japanese patient population
of Kamisawa et al.' We thank the authors
for furthering the knowledge in this very
exciting field of research.
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Reply:
We appreciate the opportunity to
respond to the letters to the editor
that our recent article engendered. In
response to the letter from Khalili et al,’
we reviewed laboratory data and en-
hanced the computed tomographic (CT)
findings of the kidneys of 49 patients with
autoimmune pancreatitis (AIP).

Renal cortical lesions, which were
defined as peripheral hypoattenuating
lesions located within the renal cortex
on CT,! were observed in 7 (14%) of the
49 patients with AIP. They were 2 or
3 lesions in bilateral kidneys (n = 3) and
a simple lesion in a unilateral kidney
(right, n = 1 and left, n = 3). The
lesions were small, ranging from 5 to
10 mm in 6 patients. They were subtle
in appearance and might be missed if
readers did not pay particular attention
to the kidneys. Renal function was nor-
mal in the 6 patients.

Only 1 patient had a 2-cm renal cor-
tical lesion in the left kidney (Fig. 1A).
He had AIP segmental to the pancreatic
body and tail, associated with central
hypocorticoidism and hypothyroidism,
pseudotumors of the pituitary stalk and
lung, and retroperitoneal fibrosis.?
Almost all lesions improved after steroid
therapy (Fig. 1B).

Concerning the renal lesions asso-
ciated with AIP, several case reports have
documented the occurrence of tubulo-
interstitial nephritis showing renal dys-
function. However, radiological studies
about renal lesions of patients with AIP
are few in Japan. In our series, the large
renal cortical lesion might be a renal
pseudotumor, but clinical implication of
the other small lesions seems to be equiv-
ocal. Further study is necessary to re-
cognize small renal cortical lesions of
AIP as extrapancreatic lesions, same as
the other symptomatic sclerosing dis-
eases such as sclerosing cholangitis and
sialadenitis.

Terumi Kamisawa, MD, PhD
Taku Tabata, MD

Department of Internal Medicine

Tokyo Metropolitan Komagome Hospital
Tokyo, Japan

kamisawa@cick.jp
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FIGURE 1. Enhanced CT scan of the kidney of a patient with AIP. A, lll-defined soft
tissue mass in the renal pelvis and a 2-cm hypoattenuating renal lesion were detected in
the left kidney. B, After steroid therapy, both retroperitoneal mass and cortical renal
lesion decreased.
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Two Cases of Primary
Carcinoid Tumor of the
Pancreas Associated With
Marked Stenosis of the Main
Pancreatic Duct

To the Editor:
Acarcinoid tumor of the pancreas is a

very rare pancreatic endocrine tumor,
constituting lower than 1% of all carcinoid
tumors.! Carcinoid tumor cells arise from
the diffuse neuroendocrine system and
have the potential to secrete a wide variety
of amines and peptides. There have been
very few reported cases; therefore, imag-
ing is variable and cannot distinguish
carcinoid tumor from other pancreatic
tumors. Some cases have been difficult
to diagnose differentially from invasive
ductal carcinoma of the pancreas.*™

We report 2 cases with endoscopic
retrograde pancreatography (ERP) and
endoscopic ultrasound (EUS) findings that
were similar to those of invasive ductal
carcinoma. However, to the best of our
knowledge, there have been no detailed
analyses of imaging of carcinoid tumor of
the pancreas, which is difficult to differen-
tiate from invasive ductal carcinoma on the
basis of histopathologic findings.

CASE REPORT

Patient 1

A 48-year-old Japanese woman
was admitted for investigation of dilata-
tion of the main pancreatic duct that had
been noted during a medical checkup. The
patient denied alcohel consumption. Ab-
dominal examination revealed neither a
tender nor a tympanic abdomen. Lab-
oratory findings including pancreatic
enzymes and tumor markers were within
normal limits. Enhanced computed to-
mography was performed and revealed the
presence of marked dilatation of the main
pancreatic duct, but the mass lesion was
not detected. Magnetic resonance cholan-
giopancreatography (MRCP) also reveals
marked dilatation of the body to the tail
of the main pancreatic duct. The ERP
showed cutoff of dye-filled pancreatic
duct at the head of the pancreas. Detailed
examination with balloon catheter ERP—

834 | www,pancreasjournal.com

compression study (balloon ERP-CS)®
also revealed cutoff of dye-filled pancre-
atic duct. The EUS showed an ill-defined
low-echoic mass at the head of the
pancreas. Neither encasement nor hyper-
vascular lesions were demonstrated. The
patient underwent pylorus-preserving pan-
creatoduodenctomy after a preoperative
diagnosis of carcinoma of the pancreas.
No tumor metastases were identified in the
peripancreatic lymph nodes. The cut sur-
face of the surgical specimen revealed an
ill-demarcated yellowish mass in the head
of the pancreas, which measured 7 x 6 x 7
mm. The tumor was composed of cords
and small nests of uniformly round to po-
lygonal tumor cells with abundant fibro-
collagenous tissue. By Fontana-Masson
staining, argentaffin granules were recog-
nized among the tumor cells. Immunohis-
tochemical study disclosed the tumor cells
as positive for serotonin. The patient is
recovering well 4 years after surgery.

Patient 2

A 69-year-old woman was admitted
for epigastralgia of a 1-month duration.
There were no risk factors for pancreatitis,
such as biliary stones, heavy alcohol use,
hypertriglyceridemia, or a positive family
history. Her past medical history included
Basedow disease. Abdominal US demon-
strated disruption of the main pancreatic
duct at the body of the pancreas. Abdomi-
nal computed tomography showed a high-
density area at the body of the pancreas, and
the main pancreatic duct was divided.
Conventional ERP and balloon ERP-CS
showed severe stenosis in the body of the
main pancreatic duct. The EUS revealed
an ill-defined isoechoic lesion in the body
of the pancreas. Based on these findings,
invasive ductal carcinoma of the pancreas
was considered. Distal pancreatectomy and

lymph node dissection were performed. On
gross examination, an ill-demarcated, yel-
lowish solid mass was observed in the body
of the pancreas, which measured 8 x 5 x 7
mm. Histologically, the tumor was com-
posed of small nests and trabecular struc-
tures of uniform round to polygonal tumor
cells, embedded in the abundant fibrocolla-
genous tissue. The tumor cells are diffusely
positive for serotonin (Fig. 1). She is alive
without recurrence 10 months after resec-
tion of the carcinoid tumor of the pancreas.

DISCUSSION

These 2 cases were diagnosed with
invasive ductal carcinoma based on the
findings of balloon ERP-CS and MRCP,
which showed obstruction or severe ste-
nosis of the main pancreatic duct, and
EUS, which showed an ill-demarcated
low-echoic lesion preoperatively. Why is
it difficult to differentiate from invasive
ductal carcinoma? We considered 3 main
factors from the viewpoint of histopatho-
logic examination.

First, the endocrine component cells
of the pancreas consist not only of the cells
of the islet of Langerhans but also of
endocrine cells in its ducts and acini.
Embryologically, the pancreas is formed
from 2 endodermal buds from the dorsal
and ventral surfaces of the portion of the
foregut that becomes the duodenum.
Argentaffin cells are present along the
entire foregut, including the pancreatic
duct and acini, Carcinoid tumors have
been described at these sites and are thought
to arise from these argentaffin cells
or from primitive stem cells that may
differentiate into any one of a variety of
adult endocrine-secreting cells.® The back-
ground of the stenosis of the main pancre-
atic duct is that carcinoid tumor may

FIGURE 1. Tumor was relatively poorly demarcated, and tumor celis were diffusely

positive for serotonin.
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* IgG4-related sclerosing disease

1) BARPEY v & —BREARKE WEH(T113-8677 BHEFEE R KAEDA 3-18-22)
Terumi KAMISAWA, Kensuke TAKUMA, Hajime ANJIKI, Naoto EGAWA : Department of Internal Medicine, Tokyo

Metropolitan Komagome Hospital, Tokyo
2) [/ AE

Masanao KURATA, Goro HONDA, Kouji TSURUTA : Department of Surgery, Tokyo Metropolitan Komagome
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a. BAEMMELRGE LR E
Wi ) > oRER R E M OB,

WS b 2 MO LCIB B E MO S

BERATR E LT, BERME & BEEA
TH 5, MEGITIRESERCO 2 P ARE(LE
B s eh, REEELOFITIE, BEEEDOER
DHEETH 5, MEFEFANE, FEEof cilid 5
sa7) E, IgG ED ERPFEERE, ) < F R
FruoBECHESEEIcE S, 251, 1gG DY 7
77 ATHD IgG4olbED EF2, B mEk
BRABECTHRCRD oD, HORIEEESE,
BERAEL D Tl < AT ABSMEZE I b AT o4 K
DERT 57,
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AHRA W BT R L ChE S, BEE O S MEIDE
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O Y o h, BEEIEET 2. FBKOEY
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FFEFER H1EHCS
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: gefhr),
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B AR L R R Rz S Y, 20k ®
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a. MLV v REPERRORE, Y v ERORR.
b, ZHD IgG 4 R EMIEOBME (1gG 4 fEg@).
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