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Introduction

Serum carbohydrate antigen 19-9 (CA19-9) is mainly used 
for the diagnosis and prognostic assessment of pancreatobiliary 
neoplasms. A CA19-9 level of >100 U/mL is more likely to 
indicate the presence of malignant diseases, especially early 
stage of pancreatic cancer (1). The specificity of CA19-
9 level >1,000 U/mL for pancreatic cancer was 99% (2). 
However, a high CA19-9 level of >1,000 U/mL was often 
found in some benign diseases, such as common bile duct 
stones, acute cholangitis, acute pancreatitis, diabetes, and 
liver cirrhosis (3). Herein, we reported a case with an 
extremely increased CA19-9 level due to benign common 
bile duct stones and gallstones.

Case presentation

On September 12, 2016, a 63-year-old male was admitted 

to our hospital due to intermittent right upper quadrant 
abdominal pain for 1 year. No radiating pain, chills, fever, 
jaundice, nausea, or vomiting was observed. He did not have 
any other medical history. On the physical examinations, 
there was right upper quadrant tenderness without any 
rebound. The laboratory data were as follows: white 
blood cell (WBC) was 4.3×109/L (normal range: (3.5×109– 
9.5×109/L); percentage of neutrophils was 54.9% (normal 
range: 40–75%); alanine transaminase (ALT) was 52.31 U/L 
(normal range: 9–50 U/L); aspartate transaminase (AST) 
was 47.23 U/L (normal range: 15–40 U/L); total bilirubin 
(TBIL) was 33.4 μmol/L (normal range: 5.1–22.2 μmol/L); 
direct bilirubin (DBIL) was 18.5 μmol/L (normal range: 
0–8.6 μmol/L); gamma-glutamyl transpeptidase (GGT) 
was 455.22 U/L (normal range: 10–60 U/L); alkaline 
phosphatase (ALP) was 408.22 U/L (normal range: 45– 
125 U/L);  CA19-9 was more than 1,000.0 U/mL 
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(normal range: 0–37 U/mL); CA-50 was 466.34 IU/mL 
(normal range: 0–25 IU/mL); CA24-2 was more than 
200 IU/mL (normal range: 0–20 IU/mL). Abdominal 
computer tomography scan demonstrated intrahepatic 
bile duct and common bile duct dilatation, gallbladder 
enlargement, nodular high density shadow at the bottom 
of gallbladder and common bile duct, and no abnormality 
of pancreatic morphology and density (Figure 1A,B,C). 
Magnetic resonance cholangiopancreatography (MRCP) 
demonstrated left and right intrahepatic bile duct dilatation, 
“deadwood”-like changes in the distal intrahepatic bile 
duct, multiple circular filling defect at the lower end of the 
common bile duct, no obvious pancreatic duct dilatation, 
gallbladder enlargement, multiple small circular filling 
defect at the bottom of the gallbladder (Figure 1D,E). Thus, 
common bile duct stones, lower bile duct obstruction, and 
gallbladder stones were diagnosed.

On September 18, 2016, endoscopic retrograde 
cho lang iopancrea tography  (ERCP) ,  endoscop ic 

sphincterotomy, endoscopic papillary balloon dilatation, the 
remove of calculus from common bile duct, and endoscopic 
nasobiliary drainage were successfully performed. Finally, 
two black-brown stones were removed.

On September 19, 2016, the laboratory data were as 
follows: WBC was 9.2×109/L (normal range: 3.5×109–
9.5×109/L); percentage of neutrophils was 82.1% (normal 
range: 40–75%); TBIL was 30.2 μmol/L (normal range: 
5.1–22.2 μmol/L); DBIL was 15 μmol/L (normal range: 
0–8.6 μmol/L); ALT and AST back to the normal range. 
GGT and ALP fell to 325.51 U/L (normal range: 10– 
60 U/L) and 277.79 U/L (normal range: 45–125 U/L), 
respectively; CA19-9 and CA-50 sharply fell to 124.7 U/mL 
(normal range: 0–37 U/mL) and 43.83 IU/mL (normal 
range: 0–25 IU/mL), respectively.

On September 21, 2016, the laboratory data were 
as follows: TBIL was 24.7 μmol/L (normal range: 5.1– 
22.2 μmol/L); DBIL was 13.1 μmol/L (normal range: 0– 
8.6 μmol/L); GGT was 288.51 U/L (normal range: 10– 
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Figure 1 Imaging manifestation. (A-C) Abdominal computer tomography scan demonstrated intrahepatic bile duct and common bile duct 
dilatation, gallbladder enlargement, nodular high density shadow at the bottom of gallbladder and common bile duct, and no abnormality of 
pancreatic morphology and density; (D,E) magnetic resonance cholangiopancreatography demonstrated left and right intrahepatic bile duct 
dilatation, “deadwood”-like changes in the distal intrahepatic bile duct, multiple circular filling defect at the lower end of the common bile 
duct, no obvious pancreatic duct dilatation, gallbladder enlargement, multiple small circular filling defect at the bottom of the gallbladder.
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60 U/L); ALP was 251.23 U/L (normal range: 45–125 U/L); 
CA199 was 78.62 U/mL (normal range: 0–37 U/mL); CA-
50 was 25.76 IU/mL (normal range: 0–25 IU/mL). WBC, 
percentage of neutrophils, ALT, AST, and CA24-2 level 
were within the normal range.

On September 22, 2016, the patient was discharged 
without any remarkable complaints. On December 15, 
2016, a telephone follow-up was performed. Now, he is very 
well, but refuse the CA19-9 test again.

Discussion

CA19-9 is mainly distributed in the fetal pancreas, 
gallbladder, liver, intestine and other tissues, and in healthy 
adult pancreas, bile duct epithelium, etc. In healthy people, 
CA19-9 is secreted and synthesized by bile duct and 
pancreatic duct epithelial cells, transported to the common 
bile duct and pancreatic duct, and then discharged through 
the duodenum. Under normal circumstances, CA19-9 in 
the bile duct cells rarely released to the peripheral blood. 
It is up-regulated in some malignant tumors, including 
pancreatic cancer, gastric cancer, gallbladder carcinoma, 
hepatocellular carcinoma, colorectal carcinoma, and ovarian 
cancer as well as benign diseases such as pancreatitis, 
cholangitis, and choledocholithiasis (4-6). Occasionally, bile 
duct stones, inflammation and other benign diseases can 
lead to markedly elevated levels of serum CA19-9 (7-13).

Recently, a case about acute cholecystitis with a 
significantly elevated levels of serum CA19-9 (19,392 U/mL) 
was diagnosed based on the PET-CT findings. After anti-
inflammatory and cholecystectomy, CA19-9 returned to 
the normal range. Acute cholecystitis with a significantly 
elevated levels of serum CA19-9 (>10,000 U/mL) is  
rare (14). The mechanisms of CA19-9 elevation in benign 
biliary disease are as follows (4): 

(I) Excessive bile duct pressure stimulated bile duct 
cells to produce more CA19-9;

(II) Inflammation stimulated epithelial hyperplasia, 
leading to an increase in cells secreting CA19-9;

(III) Biliary obstruction and cholestasis decreased the 
clearance of CA19-9;

(IV) When the bile duct stones and inflammation 
subsided, the bile duct cells normalized, and CA19-
9 also returned to normal levels.

In our case, a high level of CA19-9 was mainly due 
to the obstruction of common bile duct stones. Elevated 
serum TBIL, ALP, and GGT also suggested the presence 

of biliary stones and obstruction. After the obstruction and 
stones were removed, CA19-9 level decreased significantly. 
The elevated CA19-9 was not caused by tumor tissue 
secretion. If an elevated CA19-9 level was caused by cancer 
cells, it would not be significantly reduced after relieving 
obstruction.

An elevated CA19-9 level has been also observed in 
benign non-biliary diseases. Howaizi et al. (15) reported 
a case of markedly raised level of CA19-9 associated 
with heavy tea consumption. The patient presented with 
epigastric pain, anorexia, nausea, and over-consumption 
of warm black tea for several months (1.5–2 liters/day). 
CA19-9 level was 1,432 UI/mL. Other examinations were 
normal. The patient was advised to stop tea consumption. 
Four weeks later, she became asymptomatic and CA19-
9 level dropped to 42 UI/mL. A re-challenge test was 
then attempted. The patient restarted tea consumption 
as previously. Four weeks later, CA19-9 level increased 
to 745 UI/mL followed by a fall to 25 UI/mL one month 
after withdrawal. Uyanik et al. (16) reported two cases with 
abnormal levels of CA19-9 from the same family. CA19-
9 levels were slightly elevated in the mother (89.90 U/mL) 
and her daughter (123.92 U/mL). There was no clinical 
pathology. Therefore, healthy people can exceed normal 
range of upper limit. Han et al. (17) reported that a case 
of pulmonary sequestration leads to benign disease in the 
left upper abdominal distension and CA19-9 elevation  
(790.6 U/mL). Han et al. (18) reported that chronic bronchitis 
with fungal infection presenting with a marked elevation of 
CA19-9 from 494.39 to 1,212.04 U/mL. Pyeon et al. (19) 
presented with an abnormally high level of CA19-
9 (2,753 U/mL, normal range: 0–27 U/mL) associated 
with benign mucinous cystadenoma. Filipovic et al. (20) 
reported a case of elevated of CA19-9 level (3,500 U/mL) 
associated with ureteric calculi induced hydronephrosis.  
Sapmaz et al. (21) reported a case of approximately 30-fold 
increased CA19-9 in autoimmune hepatitis. The patients 
had no evidence of any malignant disease in pancreatobiliary 
or gastrointestinal tracts. CA19-9 levels decreased to 
normal levels with immunosuppressive treatment. In 
addition, abnormally elevated CA19-9 was also found in 
interstitial lung disease, collagen vascular disease, congestive 
heart disease, endometriosis, colonic diverticulitis, diabetes 
mellitus, hypothyroidism, and rheumatoid arthritis, etc. 
(14-16).

Therefore, CA19-9 might not be used as an effective 
diagnostic criterion. In many pancreatic cancer patients, 
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CA19-9 were within the normal range (CA19-9 <37 U/mL). 
In patients with suspicious pancreatic head masses and 
CA19-9 levels <37 U/mL, age distribution, abdominal 
pain and bilirubin might be useful in the differentiation 
between malignant and benign diseases. Pancreatic 
head malignancies were more likely to cause obstructive 
jaundice (22).

In conclusion, the change in the serum CA19-9 levels 
over time and imaging studies were important to distinguish 
between benign and malignant lesions. If CA19-9 declines 
rapidly, inflammation and calculus may be considered.
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