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ABSTRACT 

Introduction 

The American Society of Clinical Oncology (ASCO) recommends periodic 

postoperative CEA examination because postoperative CEA levels have a 

prognostic value for assessing cancer recurrence. Several factors affecting CEA 

levels in colorectal cancer patients are: tumor size, tumor stage, degree of tumor 

differentiation, liver function, location of tumor, intestinal obstruction, smoking 

history and metastatic status. 

This study aims to assess CEA value based on age, location and histopathology 

degree of tumors factors in colorectal cancer patients at Haji Adam Malik General 

Hospital Medan in 2011-2015. 

 

Methods 

This study is an descriptive analytical study. Data were taken from patient's medical 

record with diagnosis of colorectal cancer that taken by total sampling at Haji Adam 

Malik General Hospital Medan from January 2011 until December 2015. The data 



obtained then presented descriptively and analyzed by Mann Whitney test and 

Kruskal Wallis test using SPSS software ver.20. 

 

Results 

Mann Whitney test results concluded there was no difference in CEA levels before 

treatment according to age in colorectal cancer patients (p = 0.613). 

The result of Kruskal Wallis test showed there was no difference of CEA level 

before therapy according to tumor location, and there was a difference of CEA level 

before therapy according to tumor histopathology degree in colorectal cancer 

patients (p = 0,184 and 0,031, respectively). 

 

Conclusion 

There was no difference in carcinoembryonic antigen (CEA) levels before therapy 

according to age and location of colorectal cancer, but there was a difference in 

CEA levels before therapy according to histopathologic degrees of colorectal 

cancer. 
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Introduction 

Colorectal cancer is the third most common malignancy of all cancer 

patients and the fourth leading cause of death in all cancer patients in the world. In 

the Asia-Pacific region, events vary, with high incidence in Australia and East Asia, 

and low incidence is present in South-Central Asia. In Indonesia, according to data 

from Cipto Mangunkusumo Hospital, colorectal cancer tends to arise at a younger 

age, for age under 40 years obtained 35.2%, and from data Pathology Anatomy 

Faculty of Medicine University of Indonesia 2003-2007, the number of colorectal 

cancer patients under the age of 40 reached 28.17 %. 

The most common location of colorectal cancer is in rectosigmoid colon that 

is about 70-75%. The location of the cancer may affect the prognosis of colorectal 

cancer. Tumors in the rectum have a worse prognosis than tumors in the colon. 

Cytology and histopathology are standard in determining malignant 

diagnosis. In addition to determining the diagnosis of malignancy, histopathologic 

features also have a major effect on the determination of prognosis and recurrence. 

Some of the things assessed in histopathologic examinations include type and 

histopathologic grade. Histopathologically colorectal cancer can be divided into 

well differentiated, moderately differentiated, poorly differentiated, and 

undifferentiated. Generally undifferentiated tumors are increasingly invasive from 

the time of diagnosis, and the more invasive the tumor, the worse the prognosis. 

Carcinoembryonic antigen (CEA) is detectable in large numbers in patients 

with gastrointestinal malignancies (including pancreas), lung, breast, and ovaries. 

CEA is a complex glycoprotein (200KD) formed by various neoplasms, and 

normally produced by intestinal tissue, pancreas, and embryonic liver. CEA is 

reported to be positive in 60% to 90% of colorectal cancers, 50% to 80% in 

pancreatic cancers, and 25% to 50% in gastric cancers, depending on serum levels 

considered significant. 

Recommendation from The American Society Of Clinical Oncology 

(ASCO) states that the use of CEA for screening is not recommended, because of 

its characteristic of high specificity and low sensitivity for colorectal cancer. 



However, ASCO recommends postoperative periodic CEA testing because 

postoperative CEA levels have a prognostic value for assessing cancer recurrence. 

Several factors affecting CEA levels in colorectal cancer patients are: tumor 

size, tumor stage, degree of tumor differentiation, liver function, tumor location, 

intestinal obstruction, smoking history and metastatic status. Cancer patients with 

tumors in the left colon tend to have higher levels of CEA than tumors in the right-

handed colon. The better tumor differentiation (well differentiation) results in CEA 

greater than poorer differentiation (moderately and poorly differentiated). 

This study aims to assess CEA value based on age, location and 

histopathology degree of tumors factors in colorectal cancer patients at Haji Adam 

Malik General Hospital Medan in 2011-2015. 

 

Methods 

This study is an descriptive analytical study. Data taken from the patient's 

medical records. The sample of this study was taken in total sampling, ie patients 

who had been treated in Digestive Surgery Clinic Haji Adam Malik General 

Hospital Medan from January 2011 to December 2015 with a diagnosis of 

colorectal cancer that met the inclusion and exclusion criteria. 

The inclusion criteria for this study were patients diagnosed with colorectal 

cancer based on histopathology examination and had complete medical records 

including sex, age, CEA levels before therapy, and tumor location. Samples are 

excluded when there was other malignancies, patients have other chronic diseases, 

synchronous tumors or other gastroenteric inflammation, smoking history, and 

patients who have undergone definitive therapy. 

The data obtained are then presented descriptively in the form of narrative, 

proportion distribution tables, and analyzed by Mann Whitney test and Kruskal 

Wallis test using SPSS software ver.20. 

 

Results 

During the period of January 2011 to December 2015, 76 colorectal cancer 

patients who met the inclusion and exclusion criteria were included in this study. 



The majority of patients were male 43 patients (56,6%), aged over 40 years 64 

patients (84.2%), tumors in the rectum of 36 patients (47.3%), diagnosed with stage 

II colorectal cancer 58 patients (76.3%), and have well differentiated 

histopathology as many as 40 patients (52.6%) (Table 1). 

 

Table 1. Characteristics of the study sample 

 

Mann Whitney test results obtained p value = 0.613 so it can be concluded 

that statistically there is no difference in CEA levels before therapy according to 

age in colorectal cancer patients (Table 2). 

 

Variables n (%) 
Sex   
   Male 43 (56,6) 
   Female 33 (43,4) 

Age 
< 40 y.o 
≥ 40 y.o 

 
12 (15,8) 
64 (84,2) 

Tumor location 
Caecum 
Ascendens 
Transversum 
Descendens 
Sygmoid 
Rectosigmoid 
Rectum 

 
2 (2,6) 
8 (10,5) 

10 (13,1) 
9 (11,8) 
6 (7,8) 
5 (6,5) 

36 (47,3) 
Cancer stadium  

II 
III 
IV 

 
16 (21,1) 
58 (76,3) 
2 (2,6) 

Histopathology degree  
     Well differentiated 40 (52,6) 
     Modearately differentiated 24 (31,5) 
     Poorly differentiated 

Undifferentiated 
8 (10,5) 
4 (5,2) 

Total 76 (100) 



Table 2. Differences in CEA Levels Before Therapy According to Age Group 

Age (y.o) Median p Value 

< 40 18,85 (3,40 – 64,00) 
0,613 

> 40 19,00 (3,10 – 189,70) 

Mean age (y.o) 53.82±12.33  

 

The result of Kruskal Wallis test to assess statistically the difference of CEA 

level before therapy according to tumor location and tumor histopathology degree 

was found no difference of CEA level before therapy according to tumor location, 

and there was a difference of CEA level before therapy according to tumor 

histopathology degree in colorectal cancer patients (p value = 0.184 and 0.031, 

respectively) (Table 3). 

 

Table 3. Differences in CEA Levels Before Treatment According to Location and 

Degree of Tumor Histopathology 

 Total Mean Rank p value 
Tumor Location 

Caecum 
 
2 

 
64.00 

0,184 

Ascendens 8 27.75 
Transversum 10 39.05 
Descendens 9 40.78 
Sigmoid 6 55.67 
Rectosigmoid 5 38.80 
Rectum 36 35.85 

Histopathology degree 
Well Differentiated 
Moderately  differentiated 
Poorly differentiated 
Undifferentiated 

 
40 
24 
8 
4 

 
31,46 
46,81 
47,63 
40,75 

0,031 

Total  76   
CEA level before therapy (µg/ml) 14.7(0.00-693.20) 

 

 

 



Discussion 

Carcinoembryonic antigen (CEA) is now more widely used to assess 

postoperative recurrence and is still rarely used to determine colorectal cancer 

prognosis and preoperative diagnosis. CEA also does not use as a screening test 

because of the low sensitivity and specificity of this examination for screening. 

Fletcher obtained CEA sensitivity as many as 36% and specificity as many as 87% 

in screening for Duke's A and B colorectal cancer cases. With very low sensitivity 

at this early stage, CEA was not used for screening. 

The study found that by sex, colorectal cancer is more prevalent in males 

than in females. More men who suffer from colorectal carcinoma are also 

statistically described by the American Cancer Society which states that more men 

suffering from colorectal carcinoma than women occurs in all races / ethnicity in 

America. Koo and Leong found the incidence of colorectal carcinoma in the early 

1970s was relatively similar for both sexes, but subsequently experienced a shift in 

the last three decades with more men than females; this happens on five continents. 

Distribution of age-based samples obtained the most detectable colorectal 

cancer patients was over the age of 40 years as many as 64 patients (84.2%). 

Although colon and rectal malignancies are most prevalent at age above 40 years, 

colorectal cancer is also found at a young age. In this study, 12 patients (15.8%) 

had colorectal cancer under age 40. The difference of CEA level with patient age 

was not statistically significant (p value = 0,613) so it can be concluded that 

statistically, there is no difference of CEA level according to age in colorectal 

cancer patients. The American Society of Clinical Oncology states that the risk of 

developing colorectal cancer increases with age, can affect teens and young adults, 

but more than 90% occur in those over 50 years of age. 

This study found 2 patients had colorectal cancer in the ascending colon, 10 

patients in transverse colon, 9 patients in descending colon, 6 patients in sigmoid, 

5 patients in rectosigmoid, and 36 patients in the rectum. The difference of CEA 

level according to tumor location was not statistically significant (p value = 0.184) 

so it can be concluded that statistically there is no difference of CEA level with 

tumor location in colorectal cancer patients. Similarly, the Dbouk et al’s study 



found that there was no significant difference between preoperative CEA levels and 

tumor sites in colorectal cancer patients (p = 0.357). Similarly, Filiz et al's study 

stated that there was no significant difference between preoperative CEA levels and 

tumor sites in colorectal cancer patients (p = 0.35). Bin bin Su et al's study also 

found that there was no significant difference between preoperative CEA levels and 

tumor sites in colorectal cancer patients (p = 0.223). However, in a study conducted 

by Rizaldi et al showed that there was a significant difference between preoperative 

CEA levels and tumor sites in colorectal cancer (p = 0.038). 

In this study it was found that most histopathologic images were well 

differentiated as many as 40 patients (52.6%), followed by moderately 

differentiated in 24 patients (31.6%), then poorly differentiated as many as 8 

patients (10.5%) and last undifferentiated with 4 patients (5.3% ). The difference of 

CEA before theraphy level according to histopathology degree was statistically 

significant (p = 0.031), so it can be concluded that statistically there is difference of 

CEA pretreatment level according to histopathology degree in patients with 

colorectal cancer. The data distribution obtained is slightly different from the 

research conducted in China by Lee et al. They found that the most histopathologic 

degree was moderately differentiated as many as 52% of patients, well 

differentiated in 26% poorly differentiated by 17.9%, and the least undifferentiated 

of only 7%. 

 

Conclusion 

There was no difference in carcinoembryonic antigen (CEA) levels before 

therapy according to age and location of colorectal cancer, but there was a 

difference in CEA levels before therapy according to histopathologic degrees of 

colorectal cancer. 

 

  



REFERENCES 

 

American Joint Committee on Cancer. (2010). AJCC Cancer Staging Manual. 7th 

ed. New York, NY: Springer. 

Arnold, Christian N. Ajay Goel, et al. Molecular Pathogenesis of Colorectal 

Cancer Implications for Molecular Diagnosis. American Cancer Society. 

(2005) 

Capple M. S. (2005). The pathophysiology, clinical presentation, and diagnosis 

of colon cancer and adenomatous polyps. Med Clin N Am, 89, 1–42. 

Lee S. Y., Min K. S., Chung J. K., Jung I. M., Ahn Y. J., Hwang K. T., et al. 

(2011). Carcinoembryonic antigen level of draining venous blood as a 

predictor of recurrence in colorectal cancer patient. JKSS, 387–93. 

Locker G.Y., Hamilton S., Harris J., Jessup J. M., Kemeny N., Macdonald J. S., 

et al. (2006). ASCO 2006 update of recommendations for the use of tumor 

markers in gastrointestinal cancer. J Clin Oncol, 24(33):5313–27. 

Polat E., Duman U., Duman M., Atici  E., Reyhan E., Dalgic T., et al. (2014). 

Diagnostic value of preoperative serum carcinoembryonic antigen and 

carbohydrate antigen 19-9 in colorectal cancer. Retrieved from: 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3921033&tool

=pmcentrez&rendertype=abstract 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3921033&tool=pmcentrez&rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3921033&tool=pmcentrez&rendertype=abstract


Schaeybroeck S. V., Lawler M., Johnston B., Salto T. M., Lee J., Loughlin P., et 

al. (2013). Colorectal Cancer. Retrieved from Elsevier website: 

http://dx.doi.org/10.1016/B978-1-4557-2865-7.00077-1 

Siegel R., & Jemal A. (2016). Colorectal Cancer Facts & Figures 2014-2016. Am 

Cancer Soc, 1–32. 

Smith Gillian , Francis A, et al. Mutations in APC, Kirsten-ras, and p53—

alternative genetic pathways to colorectal cancer. (2002) 

www.pnas.org/cgi/doi/10.1073/pnas.122612899 

Takagawa R., Fujii S., Ohta M., Nagano Y., Kunisaki C., Yamagishi S., et al. 

(2008). Preoperative serum carcinoembryonic antigen level as a predictive 

factor of recurrence after curative resection of colorectal cancer. Ann Surg 

Oncol, 15(12):3433–9. 

Tan E., Gouvas N., Nicholls R. J., Ziprin P., Xynos E., Tekkis P. P. (2009). 

Diagnostic precision of carcinoembryonic antigen in the detection of 

recurrence of colorectal cancer. Surg Oncol, 18(1):15–24. 

Tarantino I., Warschkow R., Worni M., Merati K. K., Köberle D., Schmied BM, 

et al. (2012). Elevated preoperative CEA is associated with worse survival 

in stage I-III rectal cancer patients. Retrieved from: 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3394990&tool

=pmcentrez&rendertype=abstract 

http://dx.doi.org/10.1016/B978-1-4557-2865-7.00077-1
http://www.pnas.org/cgi/doi/10.1073/pnas.122612899
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3394990&tool=pmcentrez&rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3394990&tool=pmcentrez&rendertype=abstract


Verberne C., Wiggers T., Debock G. H., Grossmann I. (2014).  Sensitivity and 

specificity of CEA in colorectal cancer follow-up. Retrieved from Elsevier 

website:http://www.sciencedirect.com/science/article/pii/S0748798314008

245 

Wang J., Wang X., Yu F., Chen J., Zhao S., Zhang D., et al. (2015). Combined 

detection of preoperative serum CEA , CA19-9 and CA242 improve 

prognostic prediction of surgically treated colorectal cancer patients. Int J 

Clin Exp Pathol.,  1;8(11):14853-63. 

Yang, Kai-Lin. Shung-Haur. Wen-Yih Liang. Ying-JuKuo. Jen-Kou Lin, et al. 

Carcinoembryonic antigen (CEA) level, CEA ratio, and treatment outcome 

of rectal cancer patients receiving pre-operative chemoradiation and 

surgery. Radiation Oncology (2013) 8:43 http://www.ro-

journal.com/content/8/1/43 

 

http://www.sciencedirect.com/science/article/pii/S0748798314008245
http://www.sciencedirect.com/science/article/pii/S0748798314008245
http://www.ro-journal.com/content/8/1/43
http://www.ro-journal.com/content/8/1/43

