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Abstract 
Serum carbohydrate antigen 19-9 (CA 19-9), a marker of malignant tumors, is generally 
slightly elevated in benign conditions. We report a case of acute cholecystitis with a signifi-
cantly elevated level of serum CA 19-9 based on positron emission tomography (PET)-
computed tomography (CT) findings. A 65-year-old woman presented with abdominal pain 
and fever. A CT image revealed an enlarged gallbladder without tumor shadows. The C-
reactive protein (CRP) level was elevated to 7.66 mg/dl. Moreover, the serum CA 19-9 level 
was significantly elevated to 19,392 U/ml. We started antibiotic treatment, because we sus-
pected acute cholecystitis, but still, we could not ignore the possible presence of malignant 
tumors. After 11 days of antibiotic treatment, serum CRP and CA 19-9 levels decreased to 
0.11 mg/dl and 1,049 U/ml, respectively. There was an accumulation of fluorine 18-labeled 
fluorodeoxyglucose (maximum standardized uptake value, 9.3) without tumor shadows in the 
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liver, near the gallbladder, on the PET-CT examination. We considered the possibility that the 
inflammation had spread from the gallbladder to the liver, made a diagnosis of acute chole-
cystitis, and performed a cholecystectomy 33 days after treatment initiation. The serum CA 
19-9 level decreased to 45 U/ml after the surgery. One year after the surgery, the patient was 
alive, and the serum CA 19-9 level was 34 U/ml. Acute cholecystitis with a significantly high 
elevation of the serum CA 19-9 level is rare. In such cases, it is important to confirm the 
change in the serum CA 19-9 level over time after antibiotic treatment and perform imaging 
studies to distinguish between inflammation and malignancy. 
 © 2016 The Author(s) 
 Published by S. Karger AG, Basel 

Introduction 

Carbohydrate antigen 19-9 (CA 19-9), which was first described by Koprowski et al. [1] 
in 1979, is produced in the biliary and pancreatic ductal cells. A CA 19-9 level of <37 U/ml is 
considered normal [2]. Because CA 19-9 can be detected in gastrointestinal and nongastroin-
testinal cancers [1, 3], especially pancreatic and biliary cancers, it is a useful serum  
biomarker for these cancers [2]. 

Serum CA 19-9 levels can be elevated in many benign conditions, including cholangitis, 
cholestasis, benign obstructive jaundice, liver cirrhosis, hepatitis, liver cyst, liver abscess, 
polycystic liver disease, bronchitis, congestive heart disease, diverticulitis, Hashimoto’s thy-
roiditis, ovarian cyst, renal cyst, and rheumatoid arthritis [4–7]. However, the elevation of CA 
19-9 levels in these conditions is usually mild [2]. In a patient who presented with acute 
cholecystitis with gallstones, a high level of serum CA 19-9 was reported, but the value was 
<5,000 U/ml [8].  

Fluorine 18-labeled fluorodeoxyglucose (18F-FDG) positron emission tomography (PET) 
is an effective diagnostic oncologic imaging technique [9]. However, 18F-FDG PET demon-
strates low specificity for the differentiation of malignant tumors from inflammatory lesions 
[10]. 

We report a case of acute cholecystitis with a significantly elevated level of serum CA 19-
9 with a diagnosis based on PET-computed tomography (CT) findings. 

Case Report 

A 65-year-old woman was admitted for evaluation of epigastric pain and fever (38.5°C); 
these symptoms had begun 7 and 4 days, respectively, prior to admission. The laboratory 
data of the patient during hospitalization were as follows: white blood cell count of 6,100/μl 
(normal range: 3,400–9,500/μl); C-reactive protein (CRP) level of 7.66 mg/dl (normal range: 
<0.5 mg/dl); total bilirubin level of 0.5 mg/dl (normal range: 0.2–1.0 mg/dl); direct bilirubin 
level of 0.1 mg/dl (normal range: <0.4 mg/dl); aspartate aminotransferase level of 19 IU/l 
(normal range: 8–38 IU/l); alanine aminotransferase level of 18 IU/l (normal range: 4–44 
IU/l), and alkaline phosphatase level of 326 IU/l (normal range: 104–338 IU/l). The serum 
carcinoembryonic antigen (CEA) level was 1.9 ng/ml (normal range: <5.0 ng/ml), while the 
serum CA 19-9 level was significantly elevated to 19,392 U/ml (normal range: <37 U/ml). 
Ultrasonography revealed biliary sludge, a gallstone with a 17-mm diameter, and a thick-
ened wall of the gallbladder (fig. 1a). Contrast-enhanced CT revealed the enlargement and 
thickened wall of the gallbladder with the gallstone in the neck of the gallbladder (fig. 1b–d). 
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First, we started antibiotic treatment using levofloxacin, because we suspected acute chole-
cystitis; however, we could not deny the possibility of the presence of malignant tumors. 
After 11 days of antibiotic treatment, the symptoms disappeared and serum CRP and CA 19-
9 levels decreased to 0.11 mg/dl and 1,049 U/ml, respectively. There was an accumulation of 
18F-FDG [maximum standardized uptake value (SUVmax), 9.3] without tumor shadows in the 
medial segment of the liver near the fundus of the gallbladder on the 18F-FDG PET-CT exami-
nation of the whole body 28 days after antibiotic treatment initiation (fig. 2). We considered 
the possibility that the inflammation had spread from the fundus of the gallbladder to the 
medial segment of the liver. 

Accordingly, the patient was regarded as having acute cholecystitis with a gallstone. A 
cholecystectomy was performed 33 days after antibiotic treatment initiation. Surgery re-
vealed that the gallbladder had severely adhered to the omentum and duodenum, and that 
the gallstone (17 mm) was incarcerated in the neck of the gallbladder. Macroscopically, the 
gallbladder was edematous and grossly thickened (fig. 3a). On pathological examination 
(HE), inflammatory cells spread to all layers of the gallbladder wall. However, there were no 
findings suggesting malignancy (fig. 3b). On immunostaining examination using a CA 19-9 
monoclonal antibody, the cytoplasm of the mucosal epithelium was well-stained with CA 19-
9 in the gallbladder wall (fig. 3c, d). 

The serum CA 19-9 level decreased to 45 U/ml 21 days after the surgery. One year after 
the surgery, the patient was alive, and her serum CA 19-9 level was 34 U/ml (within the 
normal range).  

Discussion 

CA 19-9, a glycosphingolipid of the Lewis blood group, has been used as a serum tumor 
marker for malignancies of the gastrointestinal tract, especially of the pancreas and biliary 
tract [2]. When serum CA 19-9 levels are >1,000 U/ml, patients usually have gastrointestinal 
cancers [2]. However, a previous report showed that only 4.7% of patients with acute chol-
angitis or cholestasis had a serum CA 19-9 level >1,000 U/ml [11]. CA 19-9 is produced in 
the biliary and pancreatic ductal cells; however, the mechanisms of CA 19-9 elevation re-
main unclear [12]. In this case, the serum CA 19-9 level was significantly elevated in spite of 
acute cholecystitis (19,392 U/ml). We considered the following mechanisms: first, bile flow 
may be blocked due to cystic duct obstruction by gallstones and biliary sludge. Then, the 
epithelial cells of the gallbladder wall may be impaired by the blocked bile flow, increased 
internal pressure of the gallbladder, and inflammatory conditions. Subsequently, production 
of CA 19-9 in the epithelium of the gallbladder may be increased, and increased CA 19-9 may 
leak into the blood circulation. 

Occasionally, it is very difficult to distinguish between malignant and benign diseases in 
patients with significantly elevated levels of serum CA 19-9. For these patients, the diagnosis 
must be evaluated carefully depending on the conditions [11]. In our case, the serum CA 19-
9 level decreased after the antibiotic treatment, and the serum CEA level was within a nor-
mal range at the onset of the symptoms. We suggest the following methods to distinguish 
between malignant and benign diseases in patients with significantly elevated levels of se-
rum CA 19-9: confirm the change in serum CA 19-9 and CRP levels over time after antibiotic 
treatment and perform imaging studies, confirm the serum CEA level at the onset of symp-
toms, or use operative rapid pathological diagnosis methods to prevent excessive surgeries. 
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18F-FDG PET is a diagnostic technique using glucose metabolism differences between 
benign and malignant lesions [9]. 18F-FDG PET-CT is a combination of functional and ana-
tomic imaging and a highly accurate diagnostic examination [13]. However, 18F-FDG accumu-
lates not only in tumor cells but also in inflammatory cells [10]. A previous report demon-
strated that delayed 18F-FDG PET was more helpful than early 18F-FDG PET in the evaluation 
of malignancy [14], and the mean values of early and delayed SUV of 18F-FDG PET in 
gallbladder carcinoma were 7.35 and 9.30, respectively. In this case, SUVmax was 9.3 and was 
similar to the delayed SUV of the gallbladder carcinoma in the previous report. Therefore, it 
was difficult to rely solely on imaging studies to distinguish between inflammation and ma-
lignancy. However, our report is valuable in that no previous reports presented PET-CT find-
ings of acute cholecystitis with significantly elevated levels of serum CA 19-9. 

Conclusion 

Acute cholecystitis with a significantly elevated level of serum CA 19-9 (>10,000 U/ml) 
is rare. In such a case, it is important to confirm the change in serum CA 19-9 level over time 
after antibiotic treatment and perform imaging studies to distinguish between inflammation 
and malignancy. 
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Fig. 1. Ultrasonography and CT images. a Ultrasonography revealing biliary sludge, a gallstone with a di-
ameter of 17 mm, and thickened wall of the gallbladder. b Contrast-enhanced CT scan in the coronal view 
revealing a gallstone in the neck of the gallbladder (white arrow). c, d Contrast-enhanced CT scans in hori-
zontal views revealing the enlargement and thickened wall of the gallbladder (white arrow) (c) with the 
gallstone in the neck of gallbladder (white arrow) (d). 
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Fig. 2. 18F-FDG PET-CT images and accumulation of 18F-FDG (SUVmax, 9.3) without tumor shadows in the 
medial segment of the liver near the fundus of the gallbladder. 
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Fig. 3. Pathological tissue images. a Macroscopically, the gallbladder is edematous and grossly thickened. 
b Pathological examination (HE, ×40) shows that inflammatory cells had spread to all layers of the 
gallbladder wall. c, d On immunostaining examination using CA 19-9 monoclonal antibody, the cytoplasm 
of the mucosal epithelium was well-stained with CA 19-9 in the gallbladder wall. Low-power (×40) (c) and 
high-power (×400) (d) fields. 
 


