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Abstract
A 76-year-old male patient with a diagnosis of ascending colon cancer presented with an extremely high serum level of CA 19-9 (122,714 U/ml) and moderate 
elevation of carcinoembryonic antigen (CEA) (62.4 ng/ml) preoperatively. Computed tomography (CT), Magnetic resonance cholangiopancreatography (MRCP) 
and Magnetic resonance imaging (MRI) could not detect any metastases to the biliary tract or pancreas. A right hemicolectomy with liver biopsy and lymph node 
dissection were performed. Histopathology revealed poorly differentiated mucinous adenocarcinoma with extensive lymphovascular invasion and liver metastasis. 

One week post-op, serum levels of CA 19-9 and CEA were trending down to 90,046 U/ml and 56.9 ng/ml, respectively, without any anti-tumor treatment. This 
indicated that CA 19-9 could be a diagnostic as well as prognostic marker for advanced stage of colon carcinoma, with or without CEA.
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Introduction 
In the United States, colorectal cancer (CRC) is the third most 

common cancer and the second leading cause of cancer-related deaths. 
Overall, the lifetime risk of developing colorectal cancer is about 1 in 21 
(4.7%) for men and 1 in 23 (4.4%) for women. For 2016, the estimated 
number of new cases of colon and rectal cancer are 95,270 and 39,220, 
respectively, adding to a total of 134,490 new cases of colorectal cancer 
by the American Cancer Society [1].

Serum or tissue tumor markers have been extensively used 
in clinical practice for multiple purposes including screening and 
diagnosing cancers, predicting prognosis, monitoring response to 
treatment, and detecting recurrence. Among such markers, CA 19-9 
is the most extensively studied and validated serum biomarker for the 
diagnosis of pancreatic cancer in symptomatic patients [2], while CEA 
is mainly used to monitor the treatment and recurrences of colorectal 
carcinoma, and for  staging  evaluation [3]. Interestingly, recent data 
shows that a combination of CEA and CA 19-9 could be used as the 
diagnostic markers in advanced stages of colon adenocarcinoma [4]. 

This report represents the case of a patient whose metastatic 
adenocarcinoma of the colon correlated with both CA 19-9 and CEA 
as serum biomarkers.

Case report
The patient is a 76-year-old Caucasian male presenting with 

progressive weakness, ambulatory dysfunction and mild anemia. CT 
of abdomen and pelvis revealed ascending colitis while liver, spleen, 
pancreas and adrenals appeared normal (Figure 1a). He was initially 
treated with antibiotics for colitis. His alkaline phosphatase and GGT 
levels were high up to 1200 U/L and 938 U/L respectively, SGPT was 
normal while SGOT was greatly elevated, suggestive of a common bile 
duct defect. MRCP, however, did not show any biliary duct dilation or 

filling defect within the biliary tree or any evidence of a pancreatic duct 
dilation (Figure 1b). Alpha fetoprotein level was normal (3.3 ng/ml). 
Colonoscopy was performed and a lesion highly suggestive of colon 
cancer was found in the ascending colon. The patient was admitted for 
surgery and further investigation. 

The patient was scheduled for a right hemicolectomy. 
Intraoperatively, the patient’s liver was palpated and was found to 
have some small nodularity to it, consistent with metastatic disease. 
Ascending colectomy with ileocolonic anastomosis, liver biopsy and 
lymph node dissection were performed. The resected specimen was 
diagnosed as stage IV B adenocarcinoma of the colon. The tumor was 
classified as invasive, poorly differentiated mucinous/signet ring-type 
adenocarcinoma with extensive lymphovascular invasion (Figure 2). 
Liver biopsy was also positive for the same type of carcinoma. No 
chemotherapy was administered immediately after the surgery due 
to the patient’s condition. Serum levels of CA 19-9 and CEA were 
detected by immunoassay, which showed a downward trend one week 
postoperatively (Figure 3). 

Discussion
Developments in screening, prevention, biomarker and genomic 

analysis have significantly improved the detection and mortality 
statistics surrounding CRC. Serum levels of CA 19-9 and CEA are 
well-known tumor markers that are used in the diagnosis of CRC and 
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are also reported to correlate with tumor progression, the degree of 
metastasis as well as the overall prognosis for colon cancer [5]. Data 
shows that the average value of CEA in adenocarcinoma is 559.6 ± 
1810.6 while it is 2009.8 ± 722.9 for CA 19-9 [4]. However, they cannot 
be used in the diagnosis of non-metastatic colon cancer because of 
their non-specificity for early detection of colon cancer [6]. Recent 
retrospective-prospective study further confirms the important role 
of significantly elevated levels of CA 19-9 and CEA as later markers 
in metastatic colon cancer [4]. Conversely, Marks et al. reported the 
correlation of CEA but not CA 19-9 as serum biomarkers of disease 
activity in metastatic rectal adenocarcinoma [7]. 

In our case, the patient had a serum CA 19-9 level of 122,714 U/
ml, leading to the initial consideration for pancreatic cancer or a biliary 
tract malignancy. However, CT of abdomen as well as MRCP failed 

to support that assertion. Initially an ERCP was planned to rule out 
this possibility, however, surgical intervention was planned instead. 
Surgical findings and subsequent pathology results led to a diagnosis of 
metastatic ascending colon adenocarcinoma. Both CA 19-9 and CEA 
levels decreased after surgical removal of cancer. This case is illustrative 
of the value in utilizing tumor markers to help with diagnosis and post-
treatment surveillance. Although, there was a report showing a case 
of well differentiated adenocarcinoma located in the region of sigma 
and extremely high concentrations of both CA 19-9 and CEA without 
CT evidence of metastases, and recurrence of cancer by 18 months 
postoperatively [8], our case further proved the correlation between CA 
19-9, CEA and advanced stage of colon cancer. It can also help avoid 
unnecessary or invasive tests to rule out malignancy in the pancreas 
or biliary tract as CA 19-9 is not only a marker for pancreas or biliary 
tract cancer but can also be used for colon cancer. Extremely elevated 
CA 19-9 concentrations are usually found in cases of cecoascendent 
adenocarcinomas of the colon [4].

The detailed mechanism of the phenomenon of elevated serum CA 
19-9 and CEA levels in the case of cancer is still unclear. It could be due 
to the excessive expression of both markers by tumor cells and then 
are released from tumor tissue to surrounding vessels resulting in high 
serum levels.

Conclusion
We encountered this interesting case of metastatic colon cancer 

with abnormally high levels of the tumor markers of CA 19-9 and CEA, 
with negative imaging studies including CT and MRI. A combination 
of CA 19-9 and CEA can be utilized as the diagnostic markers for 
advanced stages of colon adenocarcinoma. 
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Figure 1. Images showing no metastasis in liver or pancreas or biliary tract. [a) Abdominal 
CT; b) Abdominal MRI].

 
 
 

Figure 2. Pathological analysis. a) Mucinous Adenocarcinoma: Nests of tumor cells floating 
in extracellular mucin, many with signet-ring features, infiltrating through muscular wall 
of colon (hematoxylin and eosin stain, 80 x original magnification); b) Mesenteric lymph 
node metastasis showing similar features (hematoxylin and eosin stain, 40 x original 
magnification).
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Figure 3. Changes in CA 19-9 and CEA serum concentrations [Left Y-axis: CA 19-9 
concentration (U/ml). Right Y-axis: CEA concentration (ng/ml). X-axis: pre-operation (pre-
op) and post-operation (post-op) day 7].
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