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Abstract We report a case of histopathologically proven
autoimmune pancreatitis in an 11-year-old boy. Abdominal
US and MRI showed a focal swelling of the pancreatic
head, the latter also showing delayed contrast enhancement.
There was diffuse irregular pancreatic duct narrowing,
compression of the intrapancreatic common bile duct, and
mild proximal biliary dilatation on MR cholangiopancrea-
tography. Laboratory results revealed normal serum IgG
and subclass 4 with negative autoimmune antibodies, and
slightly elevated carbohydrate antigen 19-9. This highlights
the differentiation of autoimmune pancreatitis from pancre-
atic head cancer and, to a lesser extent, other forms of
pancreatitis in children.
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Introduction

Although autoimmune pancreatitis (AIP) is not a common
disease, it is being increasingly recognized. It is important
to be aware of this disease because AIP can clinically
appear as pancreatic cancer or other types of pancreatitis.
Moreover, AIP is an impressive disease to clinicians as it

responds dramatically to oral steroid therapy, in contrast to
other types of chronic pancreatitis [1].

Case report

An 11-year-old boy presented to the emergency department
with a history of nausea and vomiting for the previous few
days associated with anorexia, diarrhea and dull aching
epigastric abdominal pain that was not related to meals, not
relieved by defecation and not accompanied by fever or
weight loss. He denied any history of abdominal trauma
and there were no previous similar episodes or relevant
medical or surgical history. Although the patient’s family
history was positive for pancreatic cancer, it was negative
for pancreatitis. On general examination, he had normal
vital signs, was afebrile and was not jaundiced. There was
epigastric tenderness but no organomegaly.

Laboratory data revealed elevated serum amylase
(134 IU/L; normal range 28–100 IU/L) and serum lipase
(141 IU/L; normal <37 IU/L), and normal blood glucose,
direct bilirubin and other liver function tests. Autoimmune
markers, including antinuclear antibody, anti-soluble liver
antigen/liver-pancreas antibodies and antibodies for auto-
immune hepatitis, primary biliary cholangitis, and primary
sclerotic cholangitis were negative, with normal levels of
serum immunoglobulins E, M, A, G and subclass 4 (IgG4),
and slightly elevated carbohydrate antigen 19-9 (CA 19-9).

Abdominal US revealed an enlarged hypoechoic pancre-
atic head measuring 2.8×2.4 cm with no abnormalities of
the other abdominal organs (Fig. 1). There was no
abdominal or pelvic fluid collection. Abdominal MRI
confirmed the pancreatic head mass (Fig. 2); it demonstrat-
ed a hypointense surrounding rim in T2-W images (Fig. 3)
and showed delayed contrast enhancement on the dynamic
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images (Fig. 4). MR cholangiopancreatography (MRCP)
showed diffuse irregular narrowing of the main pancreatic
duct, disappearance of the right-angled branches, narrow
intrapancreatic portion of the common bile duct and
consequent mild dilatation of the intrahepatic biliary
radicals (Fig. 5).

The imaging findings were suggestive of AIP [2], but
pancreatic biopsy was necessary to differentiate AIP from
pancreatic cancer as the management differs significantly.
At diagnostic laparotomy, the pancreatic head mass was
identified and multiple biopsies taken. Histology showed
extensive pancreatic tissue destruction with marked fibrosis
that was periductal in distribution. The pancreatic paren-
chyma was richly infiltrated with lymphocytes and multiple

plasma cells. There was no evidence of malignancy. The
appearances were characteristic of AIP [3].

Discussion

It is difficult to estimate the true incidence of pancreatitis in
childhood because most of the literature comprises case
reports or small series of patients. Although pancreatitis is
not seen as commonly in children as in adults, it is generally
underdiagnosed and requires a high index of clinical
suspicion. Childhood pancreatitis differs from pancreatitis
in adults in its etiology [4], usually being caused by blunt
abdominal trauma, drugs, or viral infection. Chronic pancre-
atitis in children has been classified into two morphological
forms: calcific and non-calcific varieties. Calcific chronic
pancreatitis is usually due to juvenile tropical pancreatitis or
hereditary pancreatitis, while non-calcific chronic pancreati-
tis is unusual and is generally due to congenital or acquired
lesions of the pancreatic duct or trauma [5].

With mounting evidence suggesting an underlying
autoimmune mechanism, the term AIP was originally
introduced by Yoshida et al. [6]. AIP likely accounts for a
significant proportion of cases previously classified as
idiopathic pancreatitis [7]. A set of diagnostic criteria has
been proposed by the Japan Pancreas Society in an attempt
to differentiate AIP from other forms of pancreatitis and
pancreatic cancer. The criteria are based on a combination
of the findings of imaging, laboratory testing, and histo-
logical analysis [2].

In our patient, the diagnosis of AIP was based on the
MR and MRCP imaging findings and histological exami-
nation of the pancreas, although negative autoimmune
antibodies and normal levels of immunoglobulins specially
IgG and subclass 4 were obtained. These results are similar
to those in the patients presented by Toomey et al. [3] who
diagnosed AIP based on the abdominal US and CT imaging
features of a solid mass in the pancreatic body despite
normal serum IgG and elevated CA 19-9 levels. We agree
with Finkelberg et al. [2] who state that diagnosis may be
made in the absence of diagnostic laboratory findings. If
histological findings of an autoimmune process are
obtained, a diagnosis of AIP can be confirmed [2]. Serum
IgG4 levels can distinguish between masses due to AIP and
pancreatic cancer with levels corresponding with disease
activity. Although a cut-off level of 135 mg/dl was 95%
sensitive and 97% specific for distinguishing between AIP
and pancreatic cancer [3], serum IgG4 was unhelpful in our
study and in other cases [3].

In this patient with AIP, although there were some
imaging similarities with those of pancreatic cancer, in the
form of decreased T1 signal intensity and delayed enhance-
ment after gadolinium administration, as well as obstruction

Fig. 1 Transverse abdominal US image shows an enlarged hypo-
echoic pancreatic head measuring 2.8×2.4 cm (arrow)

Fig. 2 T2-W HASTE coronal MR image shows focal enlargement of
the pancreatic head (arrow)
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Fig. 4 Dynamic contrast-enhanced axial T1-W MR images (a) 1 min, (b) 2 min, and (c) 3 min after contrast medium injection show delayed
enhancement of the pancreatic head (arrow)

Fig. 3 Zoomed T2-W MR images. Axial TSE image (a) and coronal HASTE image (b) show the distinct hypointense capsule-like rim that
surrounds the pancreatic head (arrow)

Fig. 5 MRCP. MIP image (a) and 3-D volume-rendered image (b) show diffuse irregular narrowing of the main pancreatic duct (arrow), absence
of the right-angled branches and a focal stricture in the distal portion of the common bile duct with mild dilatation of the intrahepatic biliary
radicals
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of the pancreaticobiliary ducts, differentiation could be
achieved from the appearance of the pancreatic duct.
Irregularity of the pancreatic duct favours the diagnosis of
chronic pancreatitis. In contrast, a smoothly dilated pancre-
atic duct with an abrupt interruption favours the diagnosis
of cancer. Additional findings, such as retroperitoneal
lymphadenopathy and obliterated perivascular fat planes
may suggest underlying malignancy [8].

As shown in this case report, the diagnosis of AIP can be
suggested from the imaging features. These features include
the hypointense rim on T2-W images, the MRCP findings of
an irregularly narrowed main pancreatic duct, the disappear-
ance of the right-angled branches, and the narrowed intra-
pancreatic common bile duct. In children with AIP the
clinical differential diagnosis, other than pancreatic cancer,
includes acute pancreatitis and the other two most common
forms of childhood chronic pancreatitis – juvenile tropical
pancreatitis and hereditary chronic pancreatitis. Their differ-
entiation can be achieved based on the clinical presentation
and radiological findings.

Patients with juvenile tropical pancreatitis have diabetes
and chronic abdominal pain with an atrophic pancreas,
dilated ducts and pancreatic calcifications. AIP is differen-
tiated from hereditary chronic pancreatitis on the basis of
the negative family history and the radiological findings.
The morphological features of chronic hereditary pancrea-

titis are pancreatic atrophy and large spherical calcifications
that occur in half of patients. Radiologically, severe acute
pancreatitis in children often manifests as heterogeneous
pancreatic enlargement, a poorly defined pancreatic con-
tour, peripancreatic fluid and, typically, a smooth normal-
calibre pancreatic duct [5].

References

1. Kim KP, Kim MH, Song MH et al (2004) Autoimmune chronic
pancreatitis. Am J Gastroenterol 99:1605–1616

2. Finkelberg DL, Sahani D, Deshpande V et al (2006) Autoimmune
pancreatitis. N Engl J Med 355:2670–2676

3. Toomey DP, Swan N, Torreggiani W et al (2007) Autoimmune
pancreatitis: medical and surgical management. JOP 8:335–343

4. Pietzak MM, Thomas DW (2000) Pancreatitis in childhood. Pediatr
Rev 21:406–412

5. Vaughn DD, Jabra AA, Fishman EK (1998) Pancreatic disease in
children and young adults: evaluation with CT. Radiographics
18:1171–1187

6. Yoshida K, Toki F, Takeuchi T (1995) Chronic pancreatitis caused
by an autoimmune abnormality. Proposal of the concept of
autoimmune pancreatitis. Dig Dis Sci 40:1561–1568

7. Zandieh I, Byrne MF (2007) Autoimmune pancreatitis: a review.
World J Gastroenterol 13:6327–6332

8. Miller FH, Rini NJ, Keppke AL (2006) MRI of adenocarcinoma of
the pancreas. AJR 187:W365–W374

Pediatr Radiol


	Autoimmune pancreatitis in an 11-year-old boy
	Abstract
	Introduction
	Case report
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


