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Abstract
Autoimmune pancreatitis can mimic pancreatic cancer 
in its clinical presentation, imaging features and labo-
ratory parameters. Differentiating between those two 
entities requires implementation of clinical judgment 
and experience along with objective parameters that 
may suggest either condition. Few strategies have been 
proposed for the surgeon to implement when facing 
borderline cases. The following case is an example of a 
clinical scenario compatible with an accepted algorithm 
for diagnosis of pancreatic cancer, which eventually 
proved wrong. We present a 75-year-old patient who 
was admitted for obstructive jaundice. Imaging features 
were highly suggestive for pancreatic cancer as was the 
carbohydrate antigen 19-9 (CA 19-9) level, leading to a 
decision for surgery. Pathological examination revealed 

autoimmune pancreatitis. Though no frank carcinoma 
was found, premalignant ductal changes of pancreatic 
intraepithelial neoplasia (PanIN) Ⅰ and PanIN Ⅱ were 
discovered throughout the pancreatic duct. Caution 
is advised when relying on the combination of highly 
suggestive radiology features and elevated levels of CA 
19-9 in the diagnosis of pancreatic cancer. When the 
tissue diagnosis is not conclusive, obtaining IgG4 and 
antinuclear Ab levels is advised, to rule out the rare 
possibility of autoimmune pancreatitis. Patients with 
autoimmune pancreatitis should be followed carefully 
as precancerous lesions may accompany the benign 
disease and the correlation of these two entities has 
not been ruled out.
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INTRODUCTION
Autoimmune pancreatitis is a rare type of  chronic pan-
creatitis that can closely mimic pancreatic cancer. These 
two entities can present with obstructive jaundice and/or 
a pancreatic mass. Both diseases can cause weight loss 
and abdominal discomfort[1]. In both diseases abnormally 
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elevated levels of  carbohydrate antigen 19-9 (CA 19-9) 
have been documented[2]. Making a correct differential 
diagnosis between the two conditions is of  paramount 
importance as the treatment modalities are essentially 
different. Nevertheless one should not rest once autoim-
mune pancreatitis has been diagnosed, as precancerous 
lesions may also be discovered and could be the result of  
ongoing tissue insult.

We present a patient who underwent total pancreatec-
tomy for a mass lesion in the head of  the pancreas ac-
companied with elevated CA 19-9, for the pre-operative 
working diagnosis of  pancreatic cancer. Histological 
examination was consistent with autoimmune pancreati-
tis although precancerous changes were also discovered 
throughout the pancreatic duct.

CASE REPORT
A 75-year-old patient presented to the hospital for inves-
tigation of  recent onset jaundice. The patient complained 
of  anorexia, weight loss, dark urine and pale-colored 
stools. He had been recently diagnosed with new onset 
diabetes and was put on a diet by his General Practitio-
ner. No other clinical symptoms were revealed from the 
patient’s past medical history.

Physical examination was unremarkable except for 
jaundice
Lab tests revealed a total bilirubin level of  9.8 mg% and 
direct bilirubin of  8.4 mg%. Aspartate transaminase was 
474 U/L (normal: 10-35 U/L), alanine aminotransferase 
was 1188 U/L (normal: 9-52 U/L), γ-glutamyltransferase 
was 733 U/L (normal: 0-42 U/L), and alkaline phospha-
tase 608 U/L (normal: 30-120 U/L). Serum CA 19-9 was 
476 U/mL (normal < 37 U/mL). No other laboratory 
abnormalities were noted. 

For the investigation of  obstructing jaundice a sonog-
raphy of  the upper abdomen was carried out, revealing a 
dilated common bile duct (CBD). As no biliary stones were 
observed, a computed tomography (CT) scan of  the abdo-
men was conducted which showed a distended CBD with 
narrowing at the level of  the head of  the pancreas where a 
hypodense lesion was noted (Figures 1 and 2). No vascular 
involvement was seen. 

For the purpose of  further evaluation and possibly 
obtaining tissue samples an endoscopic ultrasound (EUS) 
was the next step. A twenty nine millimeter, hypo-echoic, 
homogenous lesion was revealed at the head of  the pan-
creas. Contrary to the tomographic picture, the splenic 
and superior mesenteric arteries as well as the portal vein 
had no clear margins with the lesion. The head of  the 
pancreas was seen to be edematous and lobulated and 
the rest of  the organ was atrophic. An EUS-guided fine 
needle aspiration (FNA) revealed normal acinary pancre-
atic cells. 

Though no tissue for supporting the diagnosis was 
available, the strong suspicion of  a pancreatic tumor re-
sulted in surgery being carried out.

The surgery began with an exploratory laparoscopy 
which did not show peritoneal spread or metastatic le-
sions. The abdomen was then opened and thorough 
exploration was carried out. A firm well-circumscribed 
mass was found extending from the head to the neck of  
the pancreas and extending medial to the portal vein. The 
vascular structures were not involved in the suspected 
tumoral mass. Due to the tumor size and its extension 
medial to the portal vein as well as the atrophic tail of  the 
pancreas, a total pancreatectomy and splenectomy was 
chosen. The patient recovered from surgery uneventfully. 
The pathological examination revealed marked diffuse 
chronic inflammation with multiple plasma cells, lym-
phocytes, fibrosis and atrophy of  the pancreas (Figure 3). 
Twenty one lymph nodes were negative for any patholo-
gy. Twenty plasma cells per high power field (a significant 
number) were positive for IgG4 (Figure 4). The pancre-
atic tissue showed ductal alteration with extensive pancre-
atic intraepithelial neoplasia (PanIN) Ⅰ and Ⅱ changes 
(Figure 5).

DISCUSSION
The combination of  a biliary obstruction, imaging of  a 
discrete pancreatic lesion and high serum levels of  CA 
19-9 is highly suggestive of  pancreatic malignancy.
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Figure 1  A computed tomography scan sagittal slide showing thickening 
of the pancreatic head with hypo-dense center (arrow) and with no obvi-
ous acinari structure.

F

Figure 2  A coronal reconstruction reinforcing the sagittal finding (arrow).
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A cut-off  level of  CA 19-9 which might discriminate 
malignant from benign pancreatic pathologies has been 
investigated and reported. Morris-Stiff  et al[3] suggested 
a cut-off  level of  70.5 U/mL to distinguish between 
malignant and benign lesions with a sensitivity of  82.1% 
and a specificity of  85.9%. When standard radiology was 
added to the decision making algorithm the sensitivity and 
specificity were 97.2% and 88.7%, respectively. Marrelli 
et al[4] suggested a cut-off  level of  90 U/mL. CA 19-9 lev-
els in excess of  300 U/mL with a mass lesion in patients 
with chronic pancreatitis were indicative of  malignancy in 
100% of  the cases reported by Bedi et al[5]. In a review of  
the literature comparing serum CA 19-9 levels in patients 
with pancreatic cancer with control groups, CA 19-9 was 
found to have an overall mean sensitivity of  81% and a 
mean specificity of  90%. Increasing the cut-off  point 
to 100 U/mL, improved specificity to 98% and reduced 
sensitivity to 68%. At a cut-off  point of  1000 U/mL, 
specificity was 99.8% and sensitivity was only 41%. CA 
19-9 lacks sensitivity for early or small-diameter pancre-
atic cancers. Thus, only 50% of  patients with pancreatic 
cancers < 3 cm were found to have elevated levels of  CA 
19-9[6]. In our patient, high levels of  bilirubin as a result 
of  biliary obstruction were present. Though a positive 
correlation between obstructive jaundice and CA 19-9 el-

evation was observed and documented in the past[7], CA 
19-9 levels have been shown to be significantly higher 
in patients with obstructive jaundice as a result of  ma-
lignancies compared to those with benign diseases[8]. In 
our patient the high level of  the marker despite biliary 
obstruction turned our thinking towards malignancy, an 
assumption reinforced by imaging. 

Autoimmune pancreatitis may mimic pancreatic ad-
enocarcinoma in its clinical presentation. Various inves-
tigators have tried to focus on this diagnostic dilemma, 
as the consequences in terms of  best treatment options 
are dramatically different. In a report by Hardacre et al[9], 
autoimmune pancreatitis and pancreatic cancer patients 
had very similar preoperative presentations. The only 
retrospectively identified variable that might have distin-
guished between autoimmune pancreatitis and carcinoma 
was the presence of  a discrete mass in the pancreas on 
CT scan[9]. 

Japanese investigators[10], tried to find characteristics 
to discriminate autoimmune pancreatitis from pancreatic 
cancer and to establish a useful discriminating algorithm 
and diagnostic strategy. This group found no differences 
regarding symptoms, physical findings and the level of  
tumor markers. The Japanese strategy regarding mass-
forming pancreatic lesions was based on imaging features 
of  CT and endoscopic retrograde cholangiopancreatog-
raphy (ERCP), and the level of  IgG4. Enhancement of  
the enlarged pancreas, a capsule-like rim or the presence 
of  extra-pancreatic lesions, were the features on CT scan 
associated with autoimmune pancreatitis[10]. None of  
these features were identified in the present patient. A 
long narrowed main pancreatic duct, skipped lesions of  
the main pancreatic duct and maximal upstream main 
pancreatic duct diameter of  < 5 mm were the features on 
ERCP associated with autoimmune pancreatitis[10].

Chari et al[11] retrospectively compared 48 patients 
with autoimmune pancreatitis presenting with obstructive 
jaundice and 100 patients with pancreatic cancer. Serum 
CA 19-9 of  more than 150 U/mL was more than 90% 
specific for pancreatic cancer[11]. Features of  pancreatic 
low density mass, pancreatic duct cut-off, distal atrophy 
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Figure 3  Chronic inflammation with diffuse fibrosis of the acini (short ar-
rows) and around the small pancreatic ducts (long arrow); HE, × 50.

Figure 4  Numerous plasma cells, positive for IgG4 in inflammatory infil-
trate; immunoperoxidase, × 100.

Figure 5  Marked fibrosis and lymphoplasmacytoid infiltration around the 
middle sized pancreatic ducts showing low grade pancreatic intraepithe-
lial neoplasia (arrows); HE, × 50.
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and metastasis were highly suggestive of  pancreatic can-
cer. The presence of  focal pancreatic enlargement with-
out features suggestive of  pancreatic cancer or a normal 
appearing pancreas, were indeterminate. According to 
the above American strategy suggested by Chari, patients 
with any of  the imaging features highly suggestive of  
pancreatic cancer should be managed as cancer.

None of  the strategies above rely on tissue diagnosis 
or positive aspiration when the imaging feature is highly 
suggestive of, or directing towards, exclusion of  cancer.

In the present patient, a discrete mass with a hypo-
dense center was found on CT scan, also imaged by EUS, 
which delineated a measurable mass in the head of  the 
pancreas. Highly elevated levels of  CA 19-9 and the ab-
sence of  other stigmata suggestive of  an inflammatory 
processes in the pancreas resulted in a decision to oper-
ate. The pathological results now call into question the 
diagnostic strategy to be implemented. 

The importance of  EUS in the role of  pancreatic 
mass lesions has been described[12]. The risks of  EUS are 
low, and generally are not greatest for cases undergoing 
FNA[13]. Although EUS-guided FNA is not universally 
accepted as necessary if  surgery seems appropriate, the 
current case highlights the importance of  a negative or 
benign finding on FNA: such cases should mandate re-
consideration of  alternative diagnoses such as autoim-
mune pancreatitis.

Although autoimmune pancreatitis was the disease 
which lead to this patient’s clinical presentation, we were 
surprised at its association with a premalignant process 
in the inflamed organ in the form of  PanIN Ⅰ-Ⅱ. In 
searching relevant literature, only one previous mentioned 
was found of  the presence of  both autoimmune pancre-
atitis and PanIN lesions in the same patient[14]. However, 
this association may be more common than previously 
appreciated as low-grade PanINs have been identified in 
the normal pancreas in 16%-80% of  adults, not harbor-
ing an invasive pancreatic adenocarcinoma or any other 
cancer[15-18].

Nevertheless, the present case can still serve as a 
warning that the two entities may not be mutually ex-
clusive. Autoimmune pancreatitis, similarly to chronic 
pancreatitis, might serve as a template for the evolution 
of  premalignant changes from PanIN Ⅰ to Ⅱ to Ⅲ to 
carcinoma. As more and more cases of  autoimmune pan-
creatitis are discovered and investigated, a close follow up 
of  those cases is justified and recommended. The long-
term prognosis of  patients with autoimmune pancreatitis 
is currently being elucidated. This may rest largely on the 
presence or absence of  disorders commonly associated 
with autoimmune pancreatitis. Primary sclerosing cholan-
gitis and ulcerative colitis, disorders which are known for 
their probable association with autoimmune pancreatitis, 
both have critically important associations with neoplasia. 
Whether autoimmune pancreatitis has a major associa-
tion with eventual neoplasia should be assessed in major 
collaborative long-term studies. 

From this patient’s clinical course and eventual di-
agnosis we concluded that in patients where tissue diag-
nosis has not proved malignancy and the CA 19-9 level 
is not high enough to have a high specificity, a caution 
should be exercised in relying only on CT scan features 
and marker levels in the diagnosis of  cancer. In this situa-
tion, tissue diagnosis should be pursued and, if  this is not 
conclusive, IgG4 testing should be considered so as to 
rule out autoimmune pancreatitis. In patients suspected 
of  suffering autoimmune pancreatitis, strict follow up is 
recommended long after the inflammation has subsided 
following steroid treatment, as precancerous lesions 
might be concomitant with the pancreatitis and a associa-
tion between these conditions has yet to be ruled out.
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