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Case Report 
F-18 FDG hypermetabolism in mass-forming focal  
pancreatitis and old hepatic schistosomiasis with  
granulomatous inflammation misdiagnosed by  
PET/CT imaging 
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Abstract: Purpose: We report the case of a 59-year-old male patient who presented with space-occupying lesions 
in the pancreas and liver suggestive of metastatic pancreatic cancer. Materials and methods: Whole-body F-18 
fluorodeoxyglucose (FDG) PET/CT imaging and enhanced CT imaging of the lesions were performed in addition to 
abdominal ultrasound, ERCP, and MRCP. Tumor markers, including CA199 and AFP, were also evaluated. Results: 
PET/CT imaging showed a soft tissue mass with indistinct boundaries in the head of the pancreas with a maximum 
SUV of 4.39. A less dense shadow was also found in the left lobe of the liver with an indistinct boundary and a 
maximum SUV of 4.13. Enhanced CT revealed an enhancing mass in the head of the pancreas on arterial phase 
imaging as well as a mildly enhancing focus in the left lobe of the liver. The patient was diagnosed with a space-
occupying lesion of the uncinate process of the pancreas suggestive of pancreatic cancer with metastasis to the 
liver. However, serum tumor markers were normal. Postoperative pathology was consistent with chronic pancreatitis 
and old hepatic schistosomiasis associated with granulomatous inflammation of the liver. Conclusion: This case of 
mass-forming pancreatitis and granulomatous inflammation in old hepatic schistosomiasis mimicked metastatic 
pancreatic cancer on PET/CT. Such false positive lesions have not been reported before, and further exploration 
and investigation are needed.
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Introduction 

Whole-body F-18 fluorodeoxyglucose (FDG) 
PET/CT imaging not only makes early detection 
of primary tumors possible but also allows the 
extent of disease throughout the body to be 
evaluated [1-3]. There have been numerous 
studies on the application of F-18 FDG PET to 
the diagnosis of pancreatic lesions [4, 5]. 
Unfortunately it is not tumor specific. Herein, 
we present a case of mass-forming pancreatitis 
with false positive findings on CT, MRI, ERCP, 
US, and PET/CT suggestive of pancreatic 
cancer.

Case report

A 59-year-old male patient was admitted to our 
hospital because of dark urine for more than 

10 days and was found to have space-occupy-
ing lesions in the pancreas and liver. His medi-
cal/surgical history showed a bout of hepatic 
schistosomiasis 30 years previously and pros-
tate surgery in September 2009. On physical 
examination, mild jaundice of the sclera, but no 
significant jaundice of the skin, was noted. The 
abdomen was soft, and a surgical scar, approxi-
mately 15 cm in length, was seen in the lower 
abdomen, but there was no rebound tender-
ness. No obvious mass was palpitated, the liver 
and spleen were not palpitated under the costal 
arch, and Murphy’s sign was negative.

Laboratory tests included the following: total 
bile acids 1168.6 μmol/l, total bilirubin 71.3 
μmol/l, direct bilirubin 25.7 μmol/l, indirect bili-
rubin 45.67 μmol/l, total protein 84.5 g/l, albu-
min 41.7 g/l, glutamic-pyruvic transaminase 
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Figure 1. Cross-sectional enhanced CT images. A, B. An enhancing mass in the head of the pancreas on arterial-
phase imaging. C. A small mildly enhancing low-density focus in the left lobe of the liver.

Figure 2. Cross-sectional PET/CT imaging. A. PET scan image. B. Plain CT image. C. Merged PET/CT image. These 
images show a 4.20 × 2.81-cm soft tissue mass with unclear boundaries in the head of the pancreas. It measured 
42 HU on CT, with a maximum SUV of 4.39 on PET.

Figure 3. Cross-sectional PET/CT imaging. A. PET scan image. B. Plain CT image. C. Merged PET/CT image. These 
images show a 1.54 × 2.42-cm low-density mass with unclear boundaries in the left lobe of the liver, with a maxi-
mum SUV of 4.13 on PET.

277 IU/L, glutamic-oxalacetic transaminase 
140 IU/L, and γ-glutamyl transpeptidase 654 
IU/L. Tumor markers, including CA199 (3.1 U/l) 
and AFP (4.1 ng/ml), were normal.

Abdominal ultrasound showed diffuse liver dis-
ease with many hypoechoic lesions throughout 
the liver, and a space-occupying lesion in the 
left lobe of the liver suggestive of metastasis. A 
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Figure 4. A. Atrophy of pancreatic acinar cells, proliferation of interstitial fibrous tissue, inflammatory cell infiltration, 
and the presence of remnant islets (HE, 100 ×). B. Significant infiltration of numerous inflammatory cells around the 
pancreatic duct. C. Significant infiltration of inflammatory cells and fibrous tissue proliferation in the liver (HE, 400 
×). D. Deposition of schistosome eggs in the liver and infiltration of a large number of inflammatory cells.

space-occupying lesion was also noted in the 
head of the pancreas and the common bile 
duct was slightly dilated, suggesting pancreatic 
cancer.

A preoperative CT scan showed a mass in the 
uncinate process of the pancreas which 
enhanced on arterial phase imaging, as well as 
an additional mildly enhancing low-density 
focus (Figure 1) in the left medial segment of 
the liver and right hepatic cysts.

MRCP showed that the structure of the biliary 
tree was normal with no dilation or stenosis of 
the intrahepatic bile duct, the common hepatic 
duct, or the middle or upper segments of the 
common bile duct. In the left liver, another 
branch of the bile duct was found to enter the 
common hepatic duct at a low position, and the 
inferior segment of the common bile duct was 
thinned and beak-like upon entering the duode-
num. The pancreatic duct appeared partially 

thinned in the region of the head of the 
pancreas. 

Whole-body FDG PET/CT imaging showed a soft 
tissue mass measuring 4.20 × 2.81 cm with 
unclear boundaries in the head of the pancre-
as. The mass measured 42 HU on CT, with a 
maximum SUV of 4.39 (Figure 2) on PET. No 
abnormality was observed in the pancreatic 
body or tail, and no significant dilation was 
found in the pancreatic duct. There was a 1.54 
× 2.42-cm low-density lesion with unclear 
boundaries in the left lobe of the liver with a 
maximum SUV of 4.13 (Figure 3) on PET. There 
were multiple low-density cystic lesions within 
the liver, the largest measuring 1.25 cm. No 
adenopathy was seen in the retroperitoneum. 

Our initial diagnosis was probable pancreatic 
cancer in the uncinate process of the pancreas 
with metastasis to the left lobe of the liver. 
After discussion, we decided to carry out a 
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biopsy to obtain a more accurate diagnosis 
before deciding on a treatment strategy. 
However, the patient refused biopsy and 
requested immediate surgical treatment. 
Therefore, we carried out pancreatoduodenec-
tomy together with child’s reconstruction and 
left hepatectomy in August 2010 under general 
anesthesia. Intraoperative sonography further 
suggested a malignant tumor in the head of the 
pancreas with metastasis to the left lobe of the 
liver. During surgery, a hard mass measuring 
approximately 3 cm was excised from segment 
IVb of the left liver. A 3 × 4-cm hard mass was 
also removed from the uncinate process of the 
pancreas. Several enlarged lymph nodes were 
removed from the retroperitoneum. No signifi-
cant space-occupying lesion was found in any 
other organ in the abdominal or pelvic cavity, 
and there was no ascites. 

Pathological examination of the gallbladder, 
which was excised during the Whipple proce-
dure, showed chronic inflammatory changes. 
No metastatic change was found in the one 
lymph node harvested from the gallbladder 
neck or in the four lymph nodes harvested from 
the hepatic portal region. The final pathology 
report was compatible with chronic cholecysti-
tis without metastatic changes in the lymph 
nodes of the hepatic portal region. 

Pathological examination of the 3 × 4-cm mass 
harvested from the pancreas during the 
Whipple procedure was consistent with chronic 
pancreatitis associated with significant prolif-
eration of fibrous tissue. Microscopically, atro-
phy of pancreatic acinar cells, proliferation of 
interstitial fibrous tissue, and infiltration of 
inflammatory cells were found in the pancreatic 
mass (Figure 4).

On microscopy, the 3.5 × 2.5 × 1.5-cm liver 
mass showed nodular proliferation of fibrous 
tissue, infiltration of lymphocytes and plasma 
cells, and old deposition of schistosome eggs. 
These findings were compatible with old hepat-
ic schistosomiasis associated with granuloma-
tous inflammation (Figure 4).

Discussion

Pancreatic cancer grows relatively rapidly, with 
frequent early metastasis. Most patients are in 
the late stage of the disease when diagnosed 
[6, 7]. The diverse clinical manifestations of 

pancreatic cancer are related to tumor loca-
tion, disease stage, the relationship with 
peripheral tissues, and the presence or 
absence of metastasis. The key to improving 
therapeutic outcomes is early diagnosis. 
However, there are no typical symptoms at early 
stages, which render diagnosis difficult. 
Although tumor markers such as CA199 and 
CEA can guide therapy, they lack specificity. 
Imaging techniques including CT, MRI, endo-
scopic ultrasound, ERCP, MRCP, and fine-nee-
dle aspiration biopsy (FNAB) are essential to 
accurate diagnosis and therapy. Among them, 
CT is the most commonly used technique for 
diagnosing pancreatic cancer and for preopera-
tive evaluation [8, 9]. 

Whole-body FDG PET/CT imaging not only 
makes early detection of primary tumors pos-
sible but also allows the extent of disease 
throughout the body to be evaluated [1-3]. It is 
relatively accurate in N and M staging of pan-
creatic cancer, and often uncovers more metas-
tases compared to other imaging modalities, 
providing an objective basis for accurate stag-
ing and selection of treatment methods [10, 
11]. 

There have been numerous studies on the 
application of F-18 FDG PET to the diagnosis of 
pancreatic lesions [4, 5]. Most reported that 
FDG PET was more accurate than CT. The sen-
sitivity of CT in the diagnosis of pancreatic can-
cer increases with increased lesion volume, 
while the sensitivity of FDG PET is not related to 
lesion size [4, 11]. PET/CT also integrates ana-
tomical imaging and functional imaging. It not 
only effectively evaluates the metabolism, pro-
liferation, hypoxia, and tissue apoptosis of the 
tumor but also accurately shows the anatomi-
cal structure between the tumor and adjacent 
organs. Therefore, it has significant prognostic 
value in the diagnosis and staging of pancreatic 
cancer [12]. 

In the present study, preoperative PET/CT 
showed a 4.20 × 2.81-cm soft tissue mass with 
unclear boundaries in the head of the pancreas 
that was hypermetabolic on PET, with a maxi-
mum SUV of 4.39. This presentation is similar 
to the FDG metabolic profile of pancreatic can-
cer. Moreover, enhanced CT showed a mass in 
the head of the pancreas on arterial phase 
imaging and a mildly enhancing low-density 
focus in the left liver. Because the liver is the 
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most common location of systemic metastasis 
from pancreatic cancer [10], liver metastasis 
from pancreatic cancer was our first consider-
ation. However, the pancreatic mass was misdi-
agnosed as pancreatic cancer since the pathol-
ogy was consistent with mass-forming 
pancreatitis. Differential diagnosis between 
pancreatic cancer and mass-forming pancreati-
tis has always been difficult, with a certain per-
centage of false positive results. 

Additionally, we found a 1.54 × 2.42-cm low-
density lesion with unclear boundaries in the 
left lobe of the liver. It was hypermetabolic on 
PET, with a maximum SUV of 4.13, and we con-
sidered it to be a liver metastasis. Pathological 
examination showed nodular proliferation of 
fibrous tissue, infiltration of lymphocytes and 
plasma cells, and old deposition of schisto-
some eggs. These changes were consistent 
with a granulomatous lesion misdiagnosed as 
liver metastasis. Though there have been 
reports about intestinal schistosomiasis granu-
lomas, there has been no report of deposition 
of schistosome eggs associated with prolifera-
tion of inflammatory granulomatous tissue and 
PET/CT FDG hypermetabolism. Although the 
patient had suffered from schistosomiasis 30 
years previously, there was no recent history of 
infection. Therefore, the reason for granuloma-
tous inflammation at the site of schistosome 
egg deposition in the liver is not yet clear, and 
further studies are needed. The liver mass was 
a false positive lesion that mimicked the FDG 
hypermetabolism seen in liver metastases. The 
hypermetabolism might be related to prolifera-
tion of the granuloma. 

In summary, we have presented a case of 
mass-forming pancreatitis with false-positive 
findings on CT, MRI, ERCP, US, and PET/CT sug-
gestive of pancreatic cancer. Since the results 
of these auxiliary examinations could not be 
ignored, minimally invasive biopsy was the saf-
est choice in this case, since no other method, 
including tumor marker assessment, could pro-
vide a clear diagnosis. When the tumor marker 
CA199 is not elevated in cases involving a pan-
creatic mass, pancreatic cancer should be dif-
ferentiated from mass-forming pancreatitis. 
There has been no similar report on PET FDG 
hypermetabolism in hepatic granulomatous 
lesions from old schistosomiasis, which there-
fore requires further study. 
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