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ABSTRACT
Objective: Carcinoembryonic antigen (CEA) is a protein found in many types of cells
associated with tumors and the developing fetus. The main use of CEA is as a tumor
marker, especially with intestinal cancer. This study was designed to evaluate the
effect of surgery and chemotherapy on the level of CEA.
Patients and methods: The study was carried out in Al-Jamhoory Teaching Hospital
in Mosul from January to July 2010. Thirty patients with colorectal carcinoma were
treated by surgical removal of the cancer and chemotherapy. Blood samples were
taken from the patients one week before surgery and other blood samples were taken
one week after surgery. Third blood samples were taken after one week of the first
cycle of
chemotherapy. Serum carcinoembryonic antigen, ALP (alkaline
phosphatase), ALT (alanine aminotransferase), total serum bilirubin (TSB), and
albumin were estimated from the samples.
Results: After surgery serum CEA and WBCs were decreased significantly (P <
0.001). Serum ALP was also decreased significantly (P < 0.05), while serum ALT,
TSB, and albumin were not changed significantly after surgery compared with the
results before surgery. After chemotherapy, serum CEA and WBCs decreased
significantly (P < 0.001) compared with the results after surgery. At the same time,
serum ALP, ALT, TSB, and albumin did not change significantly after chemotherapy.
Conclusion: Surgical removal of tumor decreased CEA level, but it did not
normalize. Serum CEA can be used as a marker for the effectiveness of the
chemotherapy on colorectal cancer.
Keywords: Colorectal cancer, carcinoembryonic antigen, chemotherapy.
اﻟﺨﻼﺻﺔ
 إن اﻟﻤﺴﺘﻀﺪ اﻟﺴﺮﻃﺎﻧﻲ اﻟﺠﻨﻴﻨﻲ هﻮ ﺑﺮوﺗﻴﻦ ﻣﻮﺟﻮد ﻓﻲ أﻧﻮاع ﻋﺪﻳﺪة ﻣﻦ اﻟﺨﻼﻳﺎ اﻟﻤﺮﺗﺒﻄﺔ:هﺪف اﻟﺪراﺳﺔ
 إن اﻻﺳﺘﻌﻤﺎل اﻟﺮﺋﻴﺴﻲ ﻟﻠﻤﺴﺘﻀﺪ اﻟﺴﺮﻃﺎﻧﻲ اﻟﺠﻨﻴﻨﻲ آﻤﻌﻠﻢ ﻟﻠﺴﺮﻃﺎن.ﺑﺎﻟﺴﺮﻃﺎن وﻓﻲ اﻟﺠﻨﻴﻦ ﻓﻲ ﻃﻮر اﻟﻨﻤﻮ
 ﺗﻬﺪف هﺬﻩ اﻟﺪراﺳﺔ ﻟﺘﻘﻴﻴﻢ ﺗﺄﺛﻴﺮ ﺟﺮاﺣﺔ اﺳﺘﺌﺼﺎل اﻟﺴﺮﻃﺎن وآﺬﻟﻚ ﺗﺄﺛﻴﺮ اﻟﻌﻼج.وﺧﺎﺻﺔ اﻟﻤﺮﺗﺒﻂ ﺑﺴﺮﻃﺎن اﻷﻣﻌﺎء
.اﻟﻜﻴﻤﻴﺎﺋﻲ ﻋﻠﻰ ﻣﺴﺘﻮى اﻟﻤﺴﺘﻀﺪ اﻟﺴﺮﻃﺎﻧﻲ اﻟﺠﻨﻴﻨﻲ
 أﺟﺮﻳﺖ هﺬﻩ اﻟﺪراﺳﺔ ﻓﻲ اﻟﻤﺴﺘﺸﻔﻰ اﻟﺠﻤﻬﻮري اﻟﺘﻌﻠﻴﻤﻲ ﻓﻲ اﻟﻤﻮﺻﻞ ﻟﻠﻔﺘﺮة ﻣﻦ آﺎﻧﻮن:اﻟﻤﺮﺿﻰ وﻃﺮاﺋﻖ اﻟﻌﻤﻞ
 ﺗﻢ ﻋﻼج ﺛﻼﺛﻮن ﻣﺮﻳﻀﺎ ﻣﺼﺎﺑﺎ ﺑﺴﺮﻃﺎن اﻟﻘﻮﻟﻮن ﺑﺎﻟﺠﺮاﺣﺔ ﻹزاﻟﺔ اﻟﺴﺮﻃﺎن وﻣﻦ ﺛﻢ.٢٠١٠ اﻟﺜﺎﻧﻲ وﻟﻐﺎﻳﺔ ﺗﻤﻮز
 أﺧﺬت ﻋﻴﻨﺎت اﻟﺪم ﻣﻦ اﻟﻤﺮﺿﻰ ﻗﺒﻞ اﻟﻌﻤﻠﻴﺔ اﻟﺠﺮاﺣﻴﺔ ﺑﺄﺳﺒﻮع وﻋﻴﻨﺔ أﺧﺮى ﺑﻌﺪ اﻟﻌﻤﻠﻴﺔ.اﺳﺘﻌﻤﺎل اﻟﻌﻼج اﻟﻜﻴﻤﻴﺎﺋﻲ
 وﻗﺪ ﺗﻢ ﻗﻴﺎس ﻣﺼﻞ دم ﻣﺴﺘﻀﺪ.اﻟﺠﺮاﺣﻴﺔ ﺑﺄﺳﺒﻮع وﻋﻴﻨﺔ ﺛﺎﻟﺜﺔ ﺑﻌﺪ اﺳﺒﻮع ﻣﻦ اﻟﺠﺮﻋﺔ اﻷوﻟﻰ ﻣﻦ اﻟﻌﻼج اﻟﻜﻴﻤﻴﺎﺋﻲ
.اﻟﺴﺮﻃﺎن اﻟﺠﻨﻴﻨﻲ واﻟﻔﻮﺳﻔﺎﺗﻴﺰ اﻟﻘﺎﻋﺪي و اﻻﻟﻨﻴﻦ اﻣﻴﻨﻮﺗﺮاﻧﺴﻔﻴﺮﻳﺰ واﻟﺒﻠﻴﺮوﺑﻴﻦ واﻻﻟﺒﻮﻣﻴﻦ
< ب( ﻓﻲ ﻣﺼﻞ دم ﻣﺴﺘﻀﺪ اﻟﺴﺮﻃﺎﻧﻲ اﻟﺠﻨﻴﻨﻲ وآﺮﻳﺎت اﻟﺪم اﻟﺒﻴﺾ٠,٠٠١)  آﺎن هﻨﺎك ﻧﻘﺺ ﻣﻌﻨﻮي:اﻟﻨﺘﺎﺋﺞ
< ب( ﻓﻲ اﻟﻤﺮﺿﻰ ﺑﻌﺪ اﻟﻌﻤﻠﻴﺔ اﻟﺠﺮاﺣﻴﺔ ﻣﻘﺎرﻧﺔ ﻓﻲ اﻟﻤﺮﺿﻰ ﻗﺒﻞ٠,٠٥ ) وآﺬﻟﻚ ﻓﻲ ﻣﺼﻞ دم اﻟﻮﺳﻔﺎﺗﻴﺰ اﻟﻘﺎﻋﺪي
 وﺑﻌﺪ اﻟﻌﻼج اﻟﻜﻴﻤﻴﺎوي آﺎن. ﺑﻴﻨﻤﺎ ﻟﻢ ﻳﺘﻐﻴﺮ ﻣﺼﻞ دم اﻻﻟﻨﻴﻦ اﻣﻴﻨﻮﺗﺮاﻧﺴﻔﻴﺮﻳﺰ واﻟﺒﻠﻴﺮوﺑﻴﻦ واﻻﻟﺒﻮﻣﻴﻦ،اﻟﻌﻤﻠﻴﺔ
. < ب( ﻣﻦ ﻗﺒﻞ اﻟﻌﻼج اﻟﻜﻴﻤﻴﺎوي٠.٠٠١) ﻣﺼﻞ دم اﻟﻤﺴﺘﻀﺪ اﻟﺴﺮﻃﺎﻧﻲ اﻟﺠﻨﻴﻨﻲ وآﺮﻳﺎت اﻟﺪم اﻟﺒﻴﺾ اﻗﻞ ﻣﻌﻨﻮﻳﺎ
ﻓﻲ ﻧﻔﺲ اﻟﻮﻗﺖ ﻟﻢ ﻳﺘﻐﻴﺮ ﻣﻌﻨﻮﻳﺎ ﻣﺼﻞ دم اﻟﻔﻮﺳﻔﺎﺗﻲ اﻟﻘﺎﻋﺪي واﻻﻟﻨﻴﻦ اﻣﻴﻨﻮﺗﺮاﻧﺴﻔﻴﺮﻳﺰ و اﻟﺒﻠﻴﺮوﺑﻴﻦ واﻻﻟﺒﻮﻣﻴﻦ
.ﻣﻘﺎرﻧﺔ ﺑﻬﺬﻩ اﻟﻘﻴﺎﺳﺎت ﺑﻌﺪ اﻟﺠﺮاﺣﺔ
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 ان إزاﻟﺔ اﻟﺴﺮﻃﺎن ﺟﺮاﺣﻴﺎ ﻗﻠﻞ ﻣﻦ ﻣﺼﻞ دم اﻟﻤﺴﺘﻀﺪ اﻟﺴﺮﻃﺎﻧﻲ اﻟﺠﻨﻴﻨﻲ وﻟﻜﻨﻪ ﻟﻢ ﻳﺮﺟﻊ إﻟﻰ اﻟﺤﺎﻟﺔ:اﻻﺳﺘﻨﺘﺎج
 ﻣﻦ اﻟﻤﻤﻜﻦ اﻋﺘﻤﺎد اﻟﻤﺴﺘﻀﺪ اﻟﺴﺮﻃﺎﻧﻲ اﻟﺠﻨﻴﻨﻲ آﻤﻌﻠﻢ ﻟﻤﺴﺘﻮى ﺗﺄﺛﻴﺮ اﻟﻌﻼج اﻟﻜﻴﻤﻴﺎوي ﻟﺴﺮﻃﺎن. اﻟﻄﺒﻴﻌﻴﺔ
.اﻟﻘﻮﻟﻮن
antigen (CEA) was
C arcinoembryonic
originally described by Gold and

Freeman in 1965, its presence was
demonstrated in fetal gut tissue and in
tumors from gastrointestinal tract1,2.
Subsequently, CEA was detected in the
circulation of patients and recognized as
a serum marker for colorectal cancer3.
CEA is recommended as the
reference serum marker (standard) and
can be used to predict operability of
recurring tumor4. CEA is also used for
monitoring treatment of advanced
disease5. However, serum CEA antigen
level is not useful to screen for colon
cancer because of insufficient sensitivity
especially, for patients who have early
and highly curable colon cancer6.
Combined
pre-and
postchemoradiotherapy CEA levels could be
useful as a prognostic factor for disease
free survivals with rectal cancer who
undergo neoadjuvent chemoradiotherapy
and curative resection7. In addition, postchemoradiotherapeutic CEA levels < 5
ng/mL is a favorable prognostic factor
for rectal cancer and is associated with
increased rate of earlier disease staging
and complete tumor regression.8
The aim of this study was conducted
in order to evaluate the effect of surgical
removal and chemotherapy treatment on
the level of CEA in colorectal cancer.

15 females) with colorectal cancer
diagnosed by specialist using triple
assessment involved clinical feature,
ultrasound, mammography
and fine
needle aspiration cytology. The patients
were treated by surgical removal of the
cancer. Chemotherapy was stared after
two weeks of the surgery. Chemotherapy
included combination of 5-fluorouracil
450 mg/m2 and leucovorin 20 mg/m2
daily for 5 days, given by infusion and
the cycle was repeated every 28 days for
six cycles. Blood samples were taken
from the patients one week
before
surgery and other blood samples were
taken after one week of surgery. Other
blood samples were taken after one week
of the first cycle of chemotherapy. Blood
samples were analyzed for serum
carcinoembryonic antigen,9 WBCs, and
ALP10 (alkaline phosphatase), ALT11
(alanine aminotransferase), TSB12 (total
serum bilirubin), and albumin were
estimated. The estimation of serum CEA
based on fluorescence immunoassay
technology using sandwich immune
assay.9
Data are presented as means ± SD
and were analyzed by using paired t-test
to compare between parameters for the
follow up study using SPSS Version 10.
P value less than 0.05 was considered
significant.

Patients and Methods
This study was conducted at Aljamhoory Teaching Hospital, Mosul,
Iraq, during the period from January to
July 2010. Thirty patients (15 males and

Results
Table 1 shows significant decreases (P
< 0.001) in the serum level of CEA,
ALP and WBCs after surgery compared
with these parameters before surgery.
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Table 1. Carcinoembryonic antigen (CEA), liver function tests and WBCs in
colorectal cancer patients treated with surgical removal and chemotherapy
Parameters
CEA
WBCs
ALP
ALT
TSB
Albumin
Before surgery
After surgery
After
chemotherapy

5.44
±1.53
4.29
±1.29a
3.38
±1.17b

8.17
±2.4 E09
7.43
±2.1
E09 a
6.60 ±1.8
E09b

48.77
±24.08
46.03
±22.66a

12.17
±6.14
12.93
±5.21

9.3
±4.5
9.83±4.4

43.17±5.0
5
42.97±4.1
6

4.3
±19.81

13.13
±4.92

9.5
±4.3

42.07±3.9

A: P ≤ 0.001 VS before surgery; b: P ≤ 0.001 VS after surgery
ALP: alkaline phosphatase. ALT: alanine aminotransferase, TSB: total serum biluribin.

Table 2. Distribution of the patients with colorectal cancer according to the level of
their serum carcinoembryonic antigen (CEA)
Serum CEA ng/mL
Patients
Before
surgery
After surgery
After
chemotherapy

≤3
---

3.1-4
3

4.1-5
21

>5
6

Total number
of patients
30

6

14

6

4

30

18

6

5

1

30

level 2 ng/mL after the first cycle of
chemotherapy
Discussion
An elevated level of serum CEA
preoperatively is a poor indicator: the
high the serum level of CEA the more
likely the cancer is extensive and will
recurrence
postoperatively.6
The
diagnostic value in the follow up study
after curative surgery suggests cancer
recurrence.13 A cut off value of 2.2
ng/mL may provide an ideal balance of
sensitivity and specificity of CEA.14 In
the present patients, the mean value of
serum
CEA was
higher than
the
mentioned cut off value, In addition to
that, serum CEA were higher than 7
ug/mL for 5 patients indicating bad
prognosis.
The distribution of the present
colorectal patients according to their
serum CEA showed that surgical

Serum
ALP
was
decreased
significantly (p < 0.05), while serum
ALT, TSB, and albumin were not
changed significantly after surgery
compared with the results before
surgery.
After chemotherapy, serum CEA
decreased significantly (p < 0.001)
compared with the results after surgery
as shown in Table 1. At the same time,
serum ALP, ALT, TSB, and albumin
did not change significantly after
chemotherapy compared with that after
surgery (Table1).
Table 2 shows that serum CEA for
all patients before surgery was higher
than 3 ng/mL . Most of the colorectal
patients were still had higher serum
CEA than 3 ng/mL after surgical
removal of the cancer. However, more
than 50% of
the patients had equal or less than 3
ng/mL and only 6 patient had serum
14
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removal of the cancer did not retuned
serum CEA to normal value for most
of
the
patients.
Chemotherapy
treatment retuned only 18 patients out
of 30 patients to the normal value.
These results, therefore, indicated that
chemotherapy is important for the cure
of the patients7.
In the present study, serum level of
CEA was decreased significantly after
removal of the cancer. Veiged15
confirmed the prognostic value of
serum CEA in particular its t half life
following surgery for colorectal
carcinoma. However, serum CEA is a
test with high specificity but
insufficient sensitivity for detecting
colorectal cancer.14
After cancer resection, serum CEA
decreased significantly though still
higher than normal value. Cappell16
found that after complete colon cancer
resection, serum level of CEA almost
normalize. Failure to normalize
postoperatively suggests incomplete
resection. A sustained and progressive
rise after post operative normalization
strongly suggest cancer recurrence.16
Accordingly, serum CEA may not give
the cure of the disease, since 24
patients out of 30 had serum CEA
more than 3 ng/mL.
In the present study, WBCs were
higher than normal level and decreased
after removal of the cancer. Lee et al17
found an association between elevated
WBCs and colonic cancer with an
increase in both mortality and
incidence of colon cancer. The
decrease of the WBCs in the present
patients indicated the removal of the
cancer
The most useful application of CEA
is in the detection of liver metastasis
from colorectal cancer.18 Therefore,
liver function tests were determined, in
the present patients, in order to detect
the metastasis to the liver in
accordance with the high level of
serum CEA. The liver function tests

were within normal indicating the
cancer of the patients did not reach the
liver.
In conclusion, serum CEA was
decreased after resection of colorectal
cancer, but it did not normalize. Serum
CEA can be used as a marker for the
effectiveness of the chemotherapy on
colorectal cancer.
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