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Predictive Value of Preoperative Serum CEA, CA19-9 and
CA 125 Levels for Peritoneal Metastasis in Patients with Gastric

Carcinoma
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Purpose: Peritoneal metastasis is a crucial factor for
the prognosis in gastric cancer, but its diagnosis is
difficult before laparotomy. This study analyzed the
usefulness of diagnostic imaging and various tumor
markers in the detection of peritoneal metastasis in
gastric cancer.

Materials and Methods: The sera from 768 patients
with gastric cancer were measured for CEA, CA19-9 and
CA125 levels using a commercial inmunoradiometric
assay. All the patients underwent diagnostic imaging with
computed tomography (CT) and ultrasound (US) before
laparotomy.

Results: Preoperative levels of CEA, CA19-9 and
CA125 were above the cut-off levels in 15.4%, 8.7% and
5.7% of all cases, respectively. Eighty-eight patients were
diagnosed with peritoneal metastasis by laparotomy. CT
and US revealed peritoneal dissemination in 15 of 88

INTRODUCTION

The prognosis for gastric cancer with peritoneal metastasis
is very dismal, and the quality of life quickly deteriorates
because of symptoms such as massive ascites, ileus, and ca-
chexia. Since any delay in diagnosis is detrimental for patients
with peritoneal metastasis, it is important to diagnose the
degree and extent of peritoneal metastasis, and to make prompt
decisions about applicable treatments. Unfortunately, however,
the currently used diagnostic imaging techniques such as com-
puted tomography (CT), and ultrasonography (US) often fail to
provide an accurate prediction of peritoneal metastasis.

Many papers have been published on the relationship between
peritoneal metastasis and different markers such as cytology
findings (1), tumor markers (2,3), and molecular markers (4).
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patients (17%). Among the three tumor markers, CA19-9
and CA125 showed similar detection rates of peritoneal
metastasis (37.5% and 38.6%, respectively). In particular,
the serum CA125 levels showed the best sensitivity
(38.6%), specificity (98.4%), and diagnostic accuracy
(91.5%), and the highest odd ratio (24.46, 95% CI:
11.17~53.57) for predicting peritoneal metastasis among
the markers tested. CEA did not add significant predictive
information (p=0.471).

Conclusion: Preoperative serum CA19-9 and CA125
levels may provide a predictable value in determining
peritoneal metastasis in patients with gastric cancer.
(Cancer Research and Treatment 2004;36:178-181)
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Although there are no specific tumor-associated antigens in
gastric cancers, carcinoembryonic antigen (CEA) and carbohy-
drate antigens of the sialyl-Lewis A group, such as CA19-9,
are known to be elevated in the serum of patients with ad-
vanced gastric cancer (5~7). Besides, another carbohydrate
antigen, CA125, was also mentioned in the literature. CA125
represents a protein normally expressed by cells lining the fallo-
pian tubes, endometrium, endocervix, peritoneum, pleura and
pericardium (8). Serum CA125 is a tumor marker extensively
used in patients with ovarian cancer (9).

In this prospective study, we measured preoperative serum
CEA, CA19-9, and CA125 levels in patients with gastric cancer
and then evaluated the predictive values of these tumor markers
for peritoneal metastasis from gastric cancer.

PATIENTS AND METHODS

Seven hundred and sixty-eight patients with histologically
proven gastric carcinoma who underwent surgery between July
1999 and December 2003 were enrolled in this study. There
were 534 males and 234 females. The mean agetstandard
deviation was 57.3111.9 years (range 20~83 years). Of these
768 patients, total gastrectomy was performed in 128 patients
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(16.7%), subtotal gastrectomy in 538 patients (70.0%), proxi-
mal gastrectomy in 37 patients (4.8%), and explo-laparotomy
or by-pass procedures in 65 patients (8.5%). According to the
Union Internationale Contra le Cancer (UICC) TNM classifica-
tion (10), 351 patients had Stage I disease, 111 had Stage II
disease, 154 had Stage III disease, and 152 had Stage IV disease.

All the patients underwent diagnostic imaging by CT and US
before laparotomy. Ascites, Krukenberg tumor, and/or omental
cake were regarded as peritoneal metastasis. The degree of
peritoneal metastasis was defined according to the criteria of
the Japanese Research Society for Gastric Cancer (11): Pl,
metastases to the adjacent peritoneum but not distant perito-
neum; P2, a few metastases to the distant peritoneum; P3, nu-
merous metastases to the distant peritoneum.

Peripheral blood samples were obtained from each patient
within 1 week before surgery. The commercial immunoradio-
metric assay was used for measurement of CEA (CIS bio
international, Yvette, France), CA19-9 (Immunotech, Marseille,
France), and CA125 (Fujirebio Diagnostics, PA, USA).

The cutoff values for serum CEA, CA19-9, and CA125 were
5 ng/ml, 37 Ujml, and 35 U/ml, respectively, according to the
manufacturer’s instructions.

The nonparametric Mann-Whitney U test was used for
comparison of the two independent groups. The predictive
value of each tumor marker was assessed by a logistic regres-
sion model. A p value less than 0.05 was considered to be
statistically significant. All statistical analyses were carried out
with the Statistical Package for the Social Science (SPSS,
Chicago, IL) program.

RESULTS

Preoperative levels of CEA, CA19-9 and CA125 were above
the cut-off levels in 15.4%, 8.7% and 5.7% of all cases, respec-
tively. Eighty-eight patients were diagnosed with peritoneal
metastasis by laparotomy. The diagnostic abilities of various
examinations for peritoneal metastasis are summarized in Table 1.
Diagnostic imaging (CT and US) revealed peritoneal disse-
mination in 15 of 88 patients (17%) and showed the lowest

Table 1. Comparison of diagnostic abilities of imaging studies (CT
and US) and tumor markers for peritoneal metastasis from
gastric cancer

Degree of
peritoneal ~ CT/US CEA CA19-9 CA125
metastasis
P1 2 17 15 11
(n=37) 5.4 (45.9) (40.5) 29.7)
P2 4 7 8 8
(n=27) (14.8) (25.9) (29.6) (29.6)
P3 9 4 10 15
(n=24) (37.5) (16.6) (41.6) (62.5)
Total 15 28 33 34
(n=88) (17.0) (3L.8) (37.5) (38.6)

sensitivity among these examinations. Among the three tumor
markers, CA19-9 and CA125 showed similar detection rates of
peritoneal metastasis (37.5% and 38.6%, respectively). As the
degree of peritoneal dissemination increased, the positive rate
of CA125 increased, whereas the positive rate of CEA de-
creased accordingly.

As shown in Table 2, almost the same trend was observed
for the correlations between the mean+SD values of serum
CEA, CA19-9, and CA125 and the degree of peritoneal disse-
mination. The serum CA125 levels were significantly higher in
P1 through P3 than in PO. However, P1 tumor showed a higher
CEA level than did P2 through P3 tumors.

Fig. 1 shows a comparison of various tumor markers for
peritoneal metastasis. For CEA, CA19-9 and CAI125, each
cut-off value was used as a reference value for peritoneal
metastasis. CA125 had the best sensitivity (38.6%), specificity

Table 2. The mean+SD values of serum CEA, CA19-9 and CA125
for patients without and with peritoneal metastases

Degree of
peritoneal CEA CA19-9 CA125
metastasis
PO (n=680) 5.61+23.32 20.20+57.42 11.14+9.65
Pl (n=37) 34.95+99.75* 85.64£133.3%  25.75421.72%
P2 (n=27) 5.91+13.83 42.78+67.63*  31.28+26.27*
P3 (n=24)  2.66+1.52 76.35+134.3%  64.09+49.05*

*p<0.001 by the Mann-Whitney U test.
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Fig. 1. Comparison of diagnostic ability of peritoneal metastasis
by each tumor marker. Solid bar: sensitivity; open bar:
specificity; shaded bar: diagnostic accuracy. Sensitivity=
(patients with peritoneal metastasis with positive tests/all
patients with peritoneal metastasis tested) *100; Specifi-
city=(patients without peritoneal metastasis with negative
tests/all patients without peritoneal metastasis tested) x100;
Diagnostic accuracy=(patients with peritoneal metastasis
with positive tests+patients without peritoneal metastasis
with negative tests)/(all patients tested) *100.
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Table 3. Comparison of the diagnostic ability of serum tumor marker levels for peritoneal metastasis

Peritoneal metastasis

Tumor marker Odds ratio 95% CI* p value
Negative Positive
CEA Negative 590 60 1.28 0.65~2.51 0.471
Positive 90 28
CA19-9 Negative 646 55 6.27 3.15~12.46 <0.0001
Positive 34 33
CA125 Negative 669 54 24.46 11.17~53.57 <0.0001
Positive 11 34

*95% confidence interval.

(98.4%), and accuracy (91.5%). CA19-9 had the second best
sensitivity (37.5%), specificity (95%), and accuracy (88.4%). In
contrast, CEA had the worst sensitivity (31.8%), specificity
(86.7%), and accuracy (80.4%) among these tumor markers.

The multivariate analysis indicated that patients with preo-
perative serum CA125 above 35 U/ml had the highest odd ratio
(24.46, 95% CI: 11.17~53.57) for predicting peritoneal metas-
tasis among the markers tested. CEA did not add significant
predictive information (p=0.471) (Table 3).

DISCUSSION

Peritoneal metastasis is one of the most difficult problems
in patients with gastric carcinoma in terms of diagnosis and
treatment. Diagnosis for the peritoneal metastasis involves reco-
gnition of ascites on physical examination, recognition of
induration of the pouch of Douglas by digital examination, or
the use of diagnostic imaging techniques such as CT, US, or
magnetic resonance imaging (MRI). However, none of these
methods has demonstrated a high predictive value. Therefore,
until now, laparotomy plays an important role in the diagnosis
of peritoneal metastasis by the direct observation of peritoneal
cavity and the estimation of resectability.

Our data indicated a poor sensitivity of CT/US for detecting
the peritoneal metastasis. Even for patients with numerous me-
tastases to the distant peritoneum (P3), the diagnostic ability of
these examinations was only 37.5%, and these results are
comparable to those of other studies (2,12). Recently, laparos-
copic examination has been reported to be useful in the
detection of peritoneal metastasis (12,13). It allows the direct
inspection of the peritoneal cavity, biopsy of suspect nodules,
and cytological investigation of washings. It also affords an
opportunity to identify small omental and peritoneal implants
which may not be detected by imaging modalities. However,
its use is not yet prevalent in clinical practice. Surgeons might
hesitate to perform laparoscopy before surgical treatment
because it is still invasive, although less so than open laparot-
omy, and is time-consuming and costly.

Many tumor markers, such as CEA, CA19-9, CA72-4,
CA125, and CAS0, have been studied in the monitoring of
gastric cancer, but the sensitivity of any one of them is not
sufficient (14~16). CEA and CA19-9 are probably the most

well-investigated of all markers to date, and serial examinations
have been found useful in postoperative follow-up and
detection of recurrence in patients with gastric cancer. CA125
is a sensitive, but not specific, tumor marker that is especially
used in the diagnosis and follow-up of ovarian cancer. Lung,
liver, biliary tract, stomach, colorectal, and pancreatic malignant
tumors are all associated with an increase of serum CA125
levels. This marker is also increased in patients with heart
failure, benign pleuropulmonary diseases, peritoneal tubercu-
losis, and liver cirrhosis. The probable etiology of this marker
increment is a diffuse insult to the mesothelial cells. When
mesothelial cells of the pleura, peritoneum, pericardium, or
fallopian tube are abnormally stimulated, they can increase their
normal production of CAI125, and its serum level increases
(17,18). Only few studies have addressed the possible value of
these tumor markers as a preoperative monitor of peritoneal
dissemination (2,12).

Our study showed that preoperative positivities for CEA,
CA19-9 and CA125 were 15.4%, 8.7% and 5.7%, respectively,
in all 768 patients with gastric cancer. However, the sensitivi-
ties for peritoneal metastasis were 31.8%, 37.5%, and 38.6%,
respectively, in 88 patients with peritoneal metastasis. These
significant increases in sensitivity suggested that the serum
levels of CA25 and CA19-9 would be highly suitable for
monitoring for peritoneal metastasis. Moreover, patients with
high CA125 and CA19-9 showed 24.26-fold and 6.27-fold risk
of peritoneal metastasis as compared to those with low levels,
respectively, at the multivariate analysis (p<0.001). Our study
also disclosed that serum CAI125 levels were significantly
higher in P1 through P3 than in PO; this may reflect the
peritoneal dissemination may cause inflaimmation of peri-
toneum. On the contrary, we found that P1 tumor showed a
higher CEA level than did P2 through P3 tumors. This finding
suggested a strong correlation between the serum CEA level
and other organ involvement of tumor, such as lymph node or
liver, rather than peritoneal involvement.

However, the positivity rate of CA125 in our patients with
gastric cancer was quite low (5.7%). We do not propose CA125
as a convenient marker for gastric cancer; it may be useful in
patients with highly suspicious peritoneal metastasis prior to
surgery or chemotherapy.
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CONCLUSIONS

Preoperative serum CA19-9 and CA125 levels may provide
a predictable value in determining peritoneal metastasis in
patients with gastric cancer. In particular, the serum CAI125
levels have the best sensitivity, specificity, and diagnostic accu-
racy, and the highest odd ratio for predicting peritoneal
metastasis among the various examinations. Therefore, surgeons
can be better prepared for alternative therapy, such as diagno-
stic laparoscopy or intraperitoneal chemotherapy.
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