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Fig. 1. Cytokeratin-positive cancer cells are forming a cluster in
the bone marrow of a patient with gastric cancer (X400).
Hematopoietic cells are negative. The cytological preparation was
stained with AE-1/AE-3 PAN-CYTOKERATIN.
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Table 1. Rate of cytokeratin-positive cells in the bone marrow
according to clinicopathologic parameters

Variable Cytokeratin-positive cells P value

Location 0.844
Upper 1/3 T 35/67 (53.4)

Middle 1/3 72/141 (51.1)
Lower 1/3 110/206 (52.2)
Whole 2/5 (40.0)

Histology 0.590
Differentiated 116/203 (57.1)
Undifferentiated 103/216 (47.9)

Depth of invasion 0.021
pT1 67/149 (45.0)
pT2 108/181 (59.9)
pT3 40/84 (47.6)
pT4 4/5 (80.0)

Lymph node metastasis 0.728
pNO 123/230 (53.5)
pN1 64/121 (53.3)
pN2 21/42 (50.0)
pN3 11/26 (42.3)

Metastases 0.563
pMO 214411 (52.2)
pM1 5/8 (62.5)

Stage 0.026
IA 60/133 (45.1)
1B 56/89 (62.9)

I 55/95 (58.3)
1A 17/46 (37.0)
1B 10/18 (55.6)
v 21/38 (55.3)

Values in parentheses are percentages.
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Table 2. Site of recurrence after curative surgery according to
cytokeratin-positive cells in the bone marrow.
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Table 3. Five year survival rates (%) according to cytokeratin-
positive cell in the bone marrow

Cytokeratin-positive Cytokeratin-positive

Cytokeratin-positive  Cytokeratin-positive

Site cells (+) cells (—) Stage cell (+) cell (=) P vale
Total 30 23 1A 100.0 100.0 1.000
Peritoneum 13 (43.3) 10 (43.5) IB 90.5 86.1 0.380
Hematogenous 6 (20.0) 4 (17.4) 1I 69.2 73.1 0.870
Lymphatic 6 (20.0) 3 (13.0) A 15.0 67.4 <0.001
Local 4 (13.3) 2 (8.7) 111B 10.0 333 0.830
Multiple 1 (33) 4 (17.4) v 8.4 18.8 0.940
Values in parentheses are percentages (P=0.398).
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Fig. 2. Survival distributions of 419 patients with gastric cancer
according to the presence (solid line, n=219) or absence (broken
line, n=200) of cytokeratin-positive cells in the bone marrow
(P=0.199).

Years after operation

Fig. 3. Survival distributions of 46 patients with stage IIIA gastric
cancer according to the presence (solid line, n=17) or absence
(broken line, n=29) of cytokeratin-positive cells in the bone
marrow (P <0.001).
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= Abstract =
Cytokeratin-positive Cells in the Bone Marrow of Patients with Gastric Cancer

Jung-Hye Shin, M.D., Ki-Beom Ku, M.D., Seong-Hoon Park, M.D., Ho Young Chung, M.D., Wansik Yu, M.D.
and Han-lk Bae, M.D.,, Ph.D.'

Departments of Surgery and 1Pathology, Kyungpook National University Hospital, Daegu, Korea

Purpose: Controversy still exists over in the prognostic significance of microscopic tumor cell dissemination in
patients with cancer. This study evaluated the prognostic implication of isolated tumor cells in the bone marrow
of patients with gastric cancer.

Materials and Methods: Four hundred nineteen (419) patients who underwent surgery for gastric cancer bet-
ween June 1998 and July 2000 were enrolled in the study. Bone marrow aspirate was obtained from the iliac
crest before removal of the primary tumor. Mononuclear cells were isolated and stained with AE-1/AE-3 PAN-
CYTOKERATIN.

Results: Cytokeratin-positive cells were found in the bone marrow of 219 patients (52.3%). The incidence varied
significantly with the depth of invasion (P=0.021) and the stage (P=0.026). The five-year survival rate of patients
with cytokeratin-positive cells was 74.1% and that of patients without cytokeratin-positive cells was 81.1%
(P=0.2481). There were no significant differences in the recurrence rate and the site of recurrence according to
whether or not cytokeratin-positive cells were present in the bone marrow.

Conclusion: The presence of cytokeratin-positive cells in the bone marrow of patients with gastric cancer did
not predict outcome and recurrence. Therefore, it cannot be used as a prognostic factor. (J Korean Gastric
Cancer Assoc 2006;6:221-226)

Key Words: Gastric cancer, Cytokeratin-positive cells, Isolated tumor cells, Bone marrow, Prognosis
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