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Abstract

Background: Mass-Forming Chronic Pancreatitis (MFCP) is rare.
Moreover, atypical MFCP is difficult to differentiate from Pancreatic
Carcinoma (PC) in clinical manifestations, laboratory, and imaging ex-
aminations. Diagnosis could be supported by the pathological find-
ings of focal inflammatory fibrosis without evidence of tumor in the
pancreas.

Case summary: A 52-year-old man had acute pancreatitis twice
over 7 months. Amylase and lipase levels were three times higher
than the normal range without any clinical symptoms. At the 6th
month, the patient lost 15 kg of weight, and abdominal ultrasonog-
raphy revealed pancreatic head space occupied. All the findings in
multimodal imaging including computed tomography image, Mag-
netic Resonance (MR) imaging with MR cholangiopancreatography,
and 18F-FDG positron emission tomography/computed tomography
showed an irregular nodule with low density, low signal, and low
echo in the head of the pancreas, which were lower than those in
the normal pancreatic tissue. The proximal main pancreatic duct
was truncated and stenosed, and the distal duct was dilated. Subse-
quently, he developed progressive painless jaundice, and the specific
tumor marker levels were increased. Most of these manifestations
were suggestive of the pancreatic malignant tumor; however, mul-
tiple specimen pathological findings obtained from laparotomy and
endoscopic ultrasonography-guided fine-needle aspiration revealed
focal chronic inflammation, fibrosis, and necrosis.

Conclusion: This report describes a case of atypical MFCP mim-
icking PC at clinical presentation and laboratory findings, especially
in multimodal imaging. However, the combination of atypical mul-
timodal imaging features, which support MFCP rather than PC, and
endoscopic ultrasonography-guided fine-needle aspiration are use-
ful for improving the diagnostic rate of atypical MFCP and avoiding
unnecessary surgery.

Keywords: pancreatic carcinoma; mass-forming chronic pancreatitis;
pancreatic head space occupying; diagnosis; multimodal imaging.
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Introduction

Pancreatic Carcinoma (PC) is the fourth leading cause of can-
cer-related deaths worldwide, with ductal adenocarcinoma and
its variants accounting for over 90% of the cases, with an overall
mean 5-year survival rate of 8% and a mean survival rate of 32%
for localized disease [1]. Although the Whipple procedure offers
an improved survival rate for patients with localized resectable
disease (mortality rate, <5%), morbidity from the Whipple proce-
dure can be as high as 40-50%, which makes preoperative iden-
tification of non-neoplastic pancreatic masses important [2,3].

Chronic Pancreatitis (CP) is a disease of recurrent or ongoing
prolonged pancreatic inflammation, which is characterized by
the development of irreversible morphological and functional
abnormalities. Although atrophy is one of the main features of
CP, mass-like focal enlargement of the pancreatic parenchyma
may occasionally occur in the pancreatic head, which is called
Mass-Forming Chronic Pancreatitis (MFCP). However, it remains
difficult to distinguish MFCP from a dismal PC because imag-
ing findings, clinical presentation, risk factors, and laboratory
evaluation overlap in patients with pancreatic inflammatory
processes and those with a pancreatic neoplasm [4,5]. To fur-
ther complicate this issue, CP may develop into PC, which may
lead to obstructive chronic pancreatitis secondary to pancreatic
ductal obstruction [6].

Although pathology is the gold standard for differentiating
MFCP from PC, special identification features on multimodal
imaging are of great clinical significance for MFCP diagnosis in
this case. Herein, we report an interesting case of atypical MFCP
mimicking PC at clinical presentation, laboratory findings, and
multimodal imaging features.

Case presentation

Written informed consent was obtained prior to imaging
allowing the presentation of this case and data. A 52-year-old
man was admitted to our department with a 7-month history
of continuously elevated amylase and findings of the pancre-
atic space-occupying lesion in the pancreatic head space for 1
month. In the first three months, he was admitted to the hos-
pital for severe abdominal pain and was diagnosed with acute
pancreatitis twice. Laboratory findings, including liver transami-
nase, total bilirubin (TBiL), and direct bilirubin (DBIL) levels, as
well as tumor markers were within the normal range, except for
amylase and lipase values that were exceeding normal range
3 times at every measurement. Enhanced computed Tomog-
raphy (CT) of the pancreas showed peripancreatic inflamma-
tory exudation, and the pancreatic duct was not dilated. After
treatment with anti-inflammatory agents for a month, mag-
netic resonance imaging (MRI) with MR Cholangiopancreatog-
raphy (MRCP) showed no definite abnormal signal emanating
from the head of the pancreas and pancreatic duct (Figure 1A).
However, the amylase level remained high after several peri-
odic measurements, while he had neither abdominal pain, nor
hectic fever, night sweating, cutaneous or scleral icterus, loss of
appetite, nausea, or distaste for oil. The patient had no previous
history of alcohol abuse, gallbladder stones, hyperlipidemia,
overeating, etc., and the imaging examination excluded biliary
tract diseases. There was no family history, including relevant
genetic information.

The patient lost 15 kg of weight within 6 months, and the
amylase level had never dropped to normal. To establish the de-
finitive diagnosis, abdominal ultrasonography was performed
which showed that the head of the pancreas was enlarged, and
provided acoustic images of hypoechoic nodules and a dilated
main pancreatic duct (Figure 4D,E). The serological examination
showed elevated serum amylase and lipase levels (amylase,
149.5U/L; lipase, 232.7U/L), while no abnormalities were ob-
served in serum bilirubin, transaminase, immunoglobulin 1gG4,
and the tumor markers carbohydrate antigen 19-9 and 125
(CA19-9 and CA125). On MRI, the lesion displayed a long-T1 and
equal-T2 signal, with a size of approximately 26 X 28 mm, which
was lower than that of normal pancreatic tissue after contrast
administration. MRCP showed proximal truncation and distal
expansion of the pancreatic duct, and no stones were found
in the gallbladder and common bile duct (Figure 1B). 18F-FDG
positron emission tomography (PET)/CT showed a nodular ab-
normal radioactive concentration with a size of 27 X 19 mm in
the sulcus process in the head of the pancreas, the standardized
uptake value (SUVmax) was 12.6, and a slightly lower-density
nodule shadow was found on CT of the corresponding part. The
tail of the pancreas showed patchy radioactive concentration,
SUVmax value was 4.0, and the pancreatic duct was dilated,
while no abnormal radioactive concentration and enlarged
lymph nodes were found in the retroperitoneum. Considering
the high possibility of pancreatic carcinoma, pancreaticoduo-
denectomy was performed. An interesting phenomenon was
found after laparotomy, in which the whole pancreas was hard-
ened and closely related to the surrounding tissues and supe-
rior mesenteric arteries and veins. The original operation was
difficult to perform, so a wedge-shaped tissue of the enlarged
pancreatic head and part of the transverse colon mesentery
were further removed for pathological biopsy. The results of
postoperative pathological examination showed chronic inflam-
mation in the pancreatic head, with no large amount of plasma
cell infiltration (Figure 2A,B).

More than 2 months after the operation, the patient devel-
oped progressive weight loss and cutaneous or scleral icterus,
without chills, fever, and abdominal pain. Physical examination
revealed a mass around the umbilicus, with soft texture and mild
tenderness, and no obvious tenderness or rebound pain in the
abdomen. His laboratory findings showed that serum albumin
was 28.5 g/L (normal range: 40.0-50.0 g/L), TBiL 34.9 umol/L
(1.7-17.1 umol/L), DBIL 22.3 umol/I (0.0-6.8 umol/I), glutamic
pyruvic transaminase 78.3 u/l (9.0-50.0 u/L), and glutamyl-
transpeptidase (GGT) 133.7 u/ L (10.0-60.0 u/L). The CA125 was
60.09u/mL (0-35 u/mL) and CA19-9 12.11 u/mL (0-35 u/mL).
Meanwhile, the anti-SMA, anti Ro52, anti-SLA/LP, anti LC-1, anti
gp210, anti LKM-1, anti Sp100, anti AMA-M2, and anti M2-3E
(BPO) antibodies were all negative. In peritoneal drainage fluid,
the Rivalta test was positive, the total number of cells was 1300
X 10%/L, adenosine deaminase was 67.3 u/L, and amylase was
up to 55024 U/L, which could diagnose pancreatic ascites com-
prehensively. Within a week, the bilirubin and GGT levels were
gradually increased, jaundice was progressively aggravated, and
electronic gastroscopy showed duodenal bulb stenosis (Figure
4F). The reexamination of abdominal enhanced CT showed that
the largest layer of the pancreatic head mass was approximate-
ly 46 X 32 mm. The attenuations of mass at the plane scanning
(54 HU), arterial phase (63 HU), and portal venous phase (85
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HU) were slightly lower than the surrounding pancreatic tissue
(Figure 3A-C). The pancreatic body and tail were slightly atro-
phied, and the main pancreatic duct was slightly dilated. The
widest diameter of the common bile duct was approximately
19 mm, accompanied by a slightly dilated pancreatic duct and
intrahepatic bile duct. Multiple inflammatory exudation and
peripheral pseudocyst formation were observed around the
pancreas (Figure 3D-J). To further clarify the diagnosis, the pa-
tient underwent diagnostic endoscopic ultrasound-guided fine-
needle aspiration (EUS-FNA) of the mass (Figure 4A-C). Under
the guidance of endoscopic ultrasonography, biopsy tissues
were obtained by several punctures at different locations of the
pancreatic head nodules, and the final pathology still suggested
a large number of inflammatory cell infiltrates (Figure 2C-E).
The final diagnosis of the presented case was mass-forming
chronic pancreatitis (MFCP). The patient had obstructive jaun-
dice due to compression of the common bile duct in the head
of the pancreas. The patient’s jaundice was getting worse and
liver function was clearly abnormal: serological testing of TBiL
(250.8 umol/L), DBIL (195.8 umol/L), glutamic pyruvic transami-
nase (70.5 U/L), GGT (161.8 U/L), CA19-9 (487.37 U/mL), CA125
(63.56 U/mL), amylase and lipase all elevated progressively. To
relieve the obstruction, endoscopic retrograde cholangiopan-
creatography (ERCP) was used to insert the biliary stent. Duo-
denal bulb stenosis was observed when the electronic gastro-
scope reached the duodenum (Figure 4F). Although it is difficult

Figure 1: (A). MRCP showed no definite abnormal signal from the
head of pancreas, and the common bile duct and the main pancre-
atic duct were in normal shape.

(B). At the 6th month of the course, MRCP showed the proximal
main pancreatic duct was truncated and stenosed, and the distal
was dilated without visualisation of the pancreatic duct through-
out the mass. Although duct-penetrating sign is negative, there
were collateral branch ducts dilatation in the distal pancreas
(white arrows). Meanwhile, there were no exterior and interior
cholangiectasis of liver.

for the gastroscope to pass through the stenosis right along,
it has finally reached the duodenal nipple. Intraoperative en-
doscopic retrograde cholangiography showed dilatation of the
middle and upper segments of the common bile duct, and no
development of the lower segment. Then, a metal stent was
smoothly placed under the guide wire.

At the follow-up visit, one month after ERCP biliary stenting,
the patient’s jaundice disappeared, and the TBilL, DBIiL, trans-
aminase, and tumor marker CA19-9 levels were decreased to
normal. However, the levels of amylase and lipase were still
high. Abdominal CT showed that the size and features of the
mass in the head of the pancreas were the same as before.
The exudation of the right paracolonic sulcus disappeared,
and there was still an encapsulated effusion in the abdominal
cavity. Two months after hospital discharge, the patient still
experienced recurrent paroxysmal distending pain around the
umbilicus with occasional diarrhea, without nausea, vomiting,
oil aversion, anorexia, hematochezia, and a weight drop of ap-
proximately 5 kg before discharge. Repeated checks of amylase
and lipase levels showed more than 3 times higher than that
of the normal range. We informed the patient that MFCP has
the risk of developing a pancreatic cancer, and recommended
that regular monitoring of abdominal enhanced CT and tumor
markers should be conducted to track the changes in pancreatic
head mass.
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Figure 2: (a,b) Biopsy specimens of pancreatic head mass and me-
socolon transversum which were obtained by laparotomy:

(a) Pancreatic tissue showed chronic inflammatory changes, fi-
brous tissue hyperplasia and chronic inflammatory cell infiltration.
(b) There was necrosis of fat tissue in mesentery of transverse co-
lon with giant cell granuloma reaction.

(c,d,e) Specimens of the mass which obtained from EUS-FNA
several punctures at different places of pancreatic head nodules.
(c,d) The tissue smear and basal fluid cytology of pancreatic tis-
sue showed there were histiocytes, lymphocytes and neutrophils.
(e) Pathology slice showed a few broken, degenerated and ne-
crotic tissue, with more inflammatory cell infiltrated, and no clear
evidence of malignancy.
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Figure 3 Findings from computed tomography.

Figure 3: (a,b,c). The abdominal enhanced CT showed focal irregu-
lar mass in the head of pancreas (white arrows), with a maximum
of 46 X 32mm, the CT value was 54 Hu in plain scan, 63 Hu in arteri-
al phase and 85 Hu in venous phase. After contrast enhancement,
the density was lower than the surrounding pancreatic tissue, with
delayed reinforcement.

(D). Axial CT image shows the superior mesenteric vein (SMV)
(white arrow) is of regular caliber, with no circumferential vessel
narrowing, occlusion, and vessel deformity (SMV teardrop-shaped
deformity was negative). The SMA (black arrow) relative to the
SMV with a ratio smaller than 1.0. Note there is no loss of fat in
the perivascular space.

(E,F). Axial CT image shows the widest diameter of the CBD (E, yel-
low circle) was about 19 mm, accompanied by intrahepatic cholan-
giectasis (F, black short arrows).

(G). The pancreatic body and tail were slightly atrophied. Peripan-
creatic fat space was not clear, surrounding multiple bands and
patchy shadows (blue arrow) and enlarged lymph nodes (yellow
arrow). The main pancreatic duct was slightly expanded, about
S5mm in width (black arrow).

(G,H). Coronal and Axial CT image show a duct-to-parenchyma ra-
tio (maximum diameter of the diffusely dilated main pancreatic
duct and the overlying slightly atrophic parenchyma) of smaller
than 0.34.

(1,J). Coronal CT image shows Encapsulated effusions were formed
in the right subphrenic space (I, black arrow), lacune neighboring
the right colon (J, white arrow) and anterior abdominal wall (I,

\\black triangle). Y,
\

Figure 4: (A). Ultrasonic gastroscopy found a 33x36mm hypoecho-
ic mass of the head of the pancreas at duodenal bulb and descend-
ing part, with clear boundaries.

(B). The common bile duct was dilated significantly, with a diam-
eter of about 16mm.

(C). Under the guidance of ultrasound gastroscope, a 22G punc-
ture needle was inserted into the tumor for several stitches and
obtained several biopsies.

(D). Abdominal ultrasonography showed irregular pancreas shape,
enlarged pancreatic head, and an irregular hypoechoic nodule
with unclear boundary.

(E). The echo of parenchyma was uniform, and the width of main
pancreatic duct was about 4.3 mm.

(F). Gastroscopy revealed a narrow duodenal bulb caused by mass
compression.

\ _/

Discussion

Gallstone disease (approximately 50%) and alcohol con-
sumption (approximately 20%) are the most frequent causes of
acute pancreatitis [7]. However, there is a considerable number
of cases (approximately 25%) in the group of idiopathic acute
pancreatitis in which no etiology can be found after routine
diagnostic work-up (i.e., medical history, laboratory investiga-
tions, and imaging examination). The difficulty in revealing early
malignant tumors can also lead to recurrent obstructive pancre-
atitis [8]. In the case presented here, the patient had recurrent
acute pancreatitis without any common history leading to this
condition (alcoholism, hyperlipidemia, gallstone disease, au-
toimmune pancreatitis, etc.). In addition, a mass of pancreatic
head was formed during just a few months, accompanied by
biliary obstruction and increase in the level of tumor marker
CA19-9, which made the diagnosis more difficult and required
multiple modal imaging examinations and even pathological bi-
opsies.

MFCP is a protracted pancreatic inflammation that results in
the fibrotic replacement of the destroyed pancreatic parenchy-
ma and formation of a local mass due to chronic inflammatory
cell infiltration, and a history of pancreatitis is an independent
risk factor for MFCP [9,10]. No large studies have described the
incidence of the mass-forming type in patients with chronic
pancreatitis, but based on clinical experience, the incidence
may not exceed 10-20% [11]. Causing stenosis of the common
bile duct, the pancreatic duct, and the duodenum, as well as
vascular encasement, the inflammatory mass in the pancreatic
head is seen as the pacemaker of chronic pancreatitis, which is
the site of predominant occurrence of PC [12,13]. Because CP is
an independent risk factor for pancreatic cancer, MFCP is highly
similar to PC, and the overlap between their clinical and im-
aging features renders their early preoperative and differential
diagnosis challenging [14,15].

The typical feature of MFCP in multidetector CT is a hypoat-
tenuating mass on unenhanced CT, which is hypovascular on
contrast-enhanced scans (Figure 3A-C). These masses are usu-
ally hypointense on T1-weighted MRI (long-T1WI signal) and
iso- to hyperintense on T2-weighted MRI (equal-long T2WI sig-
nal). MFCP is hypointense on arterial phase MRI, with moder-
ate enhancement on venous phase scans, showing moderate
hypointensity to isointensity in later phases [5,16]. All these
imaging features are very similar between MFCP and PC. The
head mass of the pancreas in this case showed the above fea-
tures on CT and MRI, and the SUVmax values of 18-FDG-PET/CT
were also high. On 18-FDG-PET/CT, most PCs show high uptake
of 18F-FDG by localized lesions in the early and delayed phases,
while some studies have described that inflammation can give
rise to focal FDG uptake in the same intensity range as that in
PCs, and there is a considerable overlap between the SUVmax
values among these two diseases [17,18]. Therefore, it is not
sufficient to diagnose PC based on the high uptake of 18- FDG
on PET/CT.

In this case, the overlap between MFCP and PC imaging fea-
tures was vividly displayed, but careful observation revealed
the differences. The imaging feature of dilatation in both ductal
systems (distal pancreatic duct and common bile duct) is known
as a double-duct sign, which favors the diagnosis of a malig-
nancy. Classically, the double-duct sign is seen in up to 80% of
pancreatic head PCs; however, this sign is non-specific and can
develop secondary to inflammatory processes in the pancreas
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as well as in other non-malignant conditions [3,11]. Parenchy-
mal calcifications, pseudocysts, and beaded pancreatic ducts
are commonly seen in patients with CP, which should raise
the possibility that a focal mass represents focal inflammatory
change [5]. PC usually causes abrupt narrowing or even com-
plete obstruction of the pancreatic duct, whereas an inflamma-
tory mass most often results in gradual stenosis, which allows
visualization of the pancreatic duct throughout the mass. This
is called “duct-penetrating sign,” which is 96% specific for an
inflammatory pancreatic mass, with sensitivity of 85% and ac-
curacy of 94%, and is best seen in MRCP [19,20]. In addition
to the above typical imaging features of PC and MFCP, marked
upstream pancreatic ductal dilatation with marked parenchy-
mal atrophy are the other imaging hallmarks of PC. A pancreatic
duct-to-parenchyma ratio greater than 0.34 also strongly favors
the diagnosis of PC and determines the degree of a chance
for malignancy. Relatively mild ductal dilatation with mild up-
stream parenchymal atrophy (pancreatic duct-to-parenchyma
ratio, <0.34) raises the possibility of an inflammatory non-
neoplastic cause [21]. At the same time, soft-tissue attenuation
that encases the adjacent vasculature is highly suggestive of the
extraglandular spread of PC [22]. Circumferential vessel nar-
rowing, occlusion, and vessel deformities partly indicate malig-
nancy. Enlargement of the SMA relative to the SMV with a ratio
greater than or equal to 1.0 is an additional sign favoring the
diagnosis of malignancy rather than an inflammatory process in
the pancreas [23]. Although MDCT and MRCP manifest positive
“double-duct sign”, and “duct-penetrating sign” was negative in
this case, there were no pancreatic parenchymal calcifications
and beaded pancreatic duct dilatation. At the same time, the
pancreatic duct-to-parenchyma ratio was lower than 0.34, and
no apparent abnormality was found in the mesenteric vessels
(Figure 3G,H). There was a collateral branch duct dilatation in
the distal pancreas in this case, which was thought to be sec-
ondary to a traction effect from fibrosis in a patient with chronic
pancreatitis, rather than a mass effect from a neoplasm, where
duct obliteration would be expected [24].

The patient in this case was initially misdiagnosed with PC.
During the laparotomy, it was found that the tissue around the
pancreatic head was closely adherent to the mesenteric ves-
sels; the pancreaticoduodenectomy was stopped, and some
suspicious tissues were taken for pathological biopsy. The re-
sults showed chronic inflammatory cell infiltration and fiber
hyperplasia. Two months after the operation, the patient de-
veloped painless jaundice and elevated CA19-9 levels. A meta-
analysis suggests that elevated CA19-9 by itself is insufficient
for differentiating pancreatic carcinoma and chronic pancreati-
tis; however, it increases a suspicion of pancreatic carcinoma
and needs to complement other clinical findings to improve
diagnostic accuracy [25]. Pathological biopsy is the most con-
vincing evidence for differentiation. Some studies suggest that
contrast-enhanced EUS-FNA can help identify hypoenhanced
hypovascular areas for targeted biopsy and identify areas of
probable necrosis [26]. After that, EUS-FNA was performed,
and the results of cytology and tissue section biopsy suggested
chronic inflammation changes without evidence of malignant
cells. Finally, the diagnosis of MFCP was clearly established. For
patients with MFCP who have no chance of pancreaticoduo-
denectomy, obstructive jaundice, and impaired liver function,
biliary stent implantation has therapeutic the significance for
prognosis.

Conclusion

In summary, it is extremely difficult to diagnose atypical
MFCP that mimics PC at clinical presentation, laboratory find-
ings, and imaging features. This differentiation is important
to avoid unnecessary resection in patients with inflammatory
masses, especially in those with poor nutritional status. Multi-
modal imaging appears to be a feasible and useful method for
the diagnosis of atypical MFCP. In the meantime, we propose
that the combination of multimodal imaging and EUS-FNA may
improve the diagnostic rate of atypical MFCP and avoid unnec-
essary surgery.
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