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Prognostic Value of CEA and CA19-9 in Serum and
Peritoneal Washing Fluid in Gastric Carcinoma
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Purpose: The clinical significance of preoperative serum levels of CEA and CA19-9, levels of
CEA and CA19-9 in peritonecal washing fluid and free cancer cells in peritoneal washing fluid

in gastric cancer patients were evaluated in this study.

Materials and Methods: Serum and peritoneal levels of CEA and CA19-% and petitoneal
washing cytology in 115 patients with gastric cancer were analyzed with respect to the prognostic

factors using univariate and multivariate analysis.

Results: Positive rate of serum CEA and CA19-9 was 16.5%, 13.0%. And that of peritoneal
washing CEA, CA19-9 and cytology was 15.7%, 7.8% and 9.6%. A univariate analysis showed
that tumor markers in serum and peritoneal washing fluid and peritoneal washing cytology had
significant correlations with the progression of the tumors, and patients with positive serum or
peritoneal tumor markers had poorer survival after operation than did the patients with negative
tumor markers. But in a multivariate analysis showed that only peritoneal CA19-9 was an inde-
pendent tisk factor. And combination of these five markers provided more predictable prognostic

informations in a multivariate analysis.

Conclusion: Combination of serum or peritoneal levels of CEA, CA19-9 and washing cytology

appeared to be a useful marker for managing gastric cancer patients.
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Table 1. Stage of disease and positivity of CEA, CA19-9 levels in sera and peritoneal washings

Positivity in serum

Positivity in peritoneal washing

Stage No.

CEA CA19-9 CEA CA19-9

(>5.0 ng/mi) (>37 Uml) (>50 ng/g protein)  (>370 Ujg protein)
1 40 3( 7.5%) 0 — 2( 5.0%) 0 =
i 8 0 NS 225.0%) | 25%) | o 0 :
i 28 6(21.4%) 4(26.7%) 5(17.9%) 2(22.2%)
v 39 10(25.6%) 923.1%) — 10(25.6%) 7(17.9%)—J
T1 35 2( 5.7%) Q0 - 2{ 5.7%) 4] —
T2 11 1{ 9.1%) . 2(18.2%) N 1{ 5.1%) . 0 +
T3 45 6(13.3%) 4( 8.9%) 6(33.3%) 4( 8.9%)
T4 23 10(43.5%) 9(39.1%) — 9(50.0%) — 5(21.7%) —
NO 44 3( 6.8%) 1( 2.3%) — 2( 4.5%) — 0 -
N1 25 3120%) | 426.1%) | | 5200%) | 4 2(80%) | o
N2 29 11(37.9%) 8(27.6%) 9(31.0%) 4(13.8%)
N3 17 2(11.8%) 2(11.8%) - 2(11.8%) - 3(17.6%) -
MO 101 14(13.9%) t 11(10.9%) 14(13.9%) 6( 5.9%) t
M1 14 5(35.7%) :I 4(28.6%) :| NS 4(28.6%) ] NS 3(21.4%) :l

* p<0.01; 'p<0.05; NS = not significant (by Chi-Square test)
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Table 2, Peritoneal metastasis and positivity of serum and peritoncal CEA, CA19-9 levels and washing cytology

Peritoneal metastasis

p value
Negative(n=95) Positive(n=20)
Serum
CEA(> 5.0 ngfml) 15(15.8%) 4(35.0%) 0.645
CA19-9(>37 Ufml) 11(11.6%) 4(20.0%) 0.309
Peritoneal
CEA(>>500 ng/g protein) 15(15.8%) 3(16.7%) 0.930
CA19-9(> 370 U/g protein) 5( 5.3%) 4(20.0%) 0026
positive washing cytology 4( 4.2%) 7(35.0%) 0.000
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Fig. 1. Peritoneal washing cytology of the gastric adenocarcinoma(A. tubular adenocarcinoma B. signet ring cell car-
cinoma). Individual neoplastic cells exhibit anisocytosis, increased nucleo-cytoplasmic ratio, coarse chromatin and

prominent macronucleoli (Papanicolaou stain, x400).
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Table 3. Results of cases with positive peritoneal washing cytology

Case no. Ma;zﬁf;p;:;“y Serum  Serum  Peritoneal  Peritoneal Operation aftf:ooggeorsal;on
(Agefsex) metastasis CEA CAl99 CEA CA19-9 (cause of death)
Case 1(66/F) - - - - curative alive for 24 months
resection
Case 2(35/M) - + + - noncurative survived 3 months
resection (Peritonitis
carcinomatosa)
Case 3(44/M) - + + - noncurative alive for 21 months
resection
Case 4(71/M) - — - + bypass survived 8 months
(Peritonitis
carcinomatosa)
Case 5(38/F) —+ - - - noncurative alive for 7 months
resection
Case 6(64/M) + + + + bypass suvived 4 months
(Peritonitis
carcinomatosa)
Case 7(53/M) + + + - noncurative survived 5 months
resection (Peritonitis
carcinomatosa)
Case 8(35/M) + - — + bypass survived 2 months
(Peritonitis
carcinomatosa)
Case 9(29/M) + - - - bypass survived 3 months
(Peritonitis
carcinomatosa)
Case 10(73/M) + - - - bypass survived 1 months
(Peritonitis
carcinomatosa}
Case 11(42/M) + - - - bypass survived 6 months
(Peritonitis
carcinomatosa)
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Table 4. Prognostic factors of patients with gastric cancer after operation

Variables Univariate significance Multivariate significance Relative risk
A Age 0.3981 0.6053 -
Sex 0.5667 0.4848 -
Depth of invasion 0.0000 0.0144 2.4280
Lymph node metastasis 0.0000 0.0324 1.7581
Hepatic metastasis 0.0000 0.0061 26166
Peritoneal metastasis 0.0000 0.0024 3.6195
Curability 0.0000 0.4338 -
Serum CEA 0.0005 0.4891 -
Serum CA19-9 0.0074 0.7808 —_
Peritoneal CEA 0.0008 0.8856 -
Peritoneal CA19-9 0.0007 0.0025 5.0638
Peritoneal cytology 0.0000 0.3838 -
B Age 0.3981 0.6199 -
Sex 0.5667 0.6592 -
Depth of invasion 0.0000 0.0417 2.1850
Lymph node metastasis 0.0000 0.0208 1.9445
Hepatic metastasis 0.0000 0.0380 2.0161
Peritoneal metastasis 0.0000 0.0043 3.3936
Curability 0.0000 0.4549 -
Combination score 0.0000 0.0366 2.4779
Be BAELE A AAEE APUAT 15 slo] L A} Foko] Ffe] AE4E, Y=y A

o] 13 HEEL 88.6%, v-EXH & Aey
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* Cormbiantion score=0(N=75)

p=0.00C0

Combiantion score=1{N=40)
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Fig. 2. Survival curves for gastric cancer patients ac-
cording to combination score. *Combination score:
Sum of positivity of serum CEA, serum CA19-9,
peritoneal CEA, peritoneal CA19-9, and washing
cytology(O=negative, I=positive).
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