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Table 1. Univariate correlation analysis between the results of
peritoneal lavage ThinPrep® cytology in advanced gastric cancer
patients and other clinical variables including T, N and P stage
and the type of surgery

No. of Cytologic finding
P value
Cases  Negative Positive
T stage <0.001*
T2 104 95 (91.3%) 9 (8.7%)
T3 228 140 (61.4%) 88 (38.6%)
T4 92 57 (62.0%) 35 (38.0%)
N stage <0.001*
NO 46 42 (91.3%) 4 (8.7%)
N1 119 100 (84.0%) 19 (16.0%)
N2 99 66 (66.7%) 33 (33.3%)
N3 116 65 (56.0%) 51 (44.0%)
Nx 44 19 (43.2%) 25 (56.8%)
Peritoneal <0.001%
dissemination
PO 330 263 (79.7%) 67 (20.3%)
P1 20 8 (40.0%) 12 (60.0%)
P2 31 10 (323%) 21 (67.7%)
P3 43 11 (25.6%) 32 (744%)
Surgery type <0.001*
Curative 315 245 (77.8%) 70 (22.2%)
tesection '
Noncurative 50 22 (44.0%) 28 (56.0%)
resection
No resection 59 25 (424%) 34 (57.6%)
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Table 2. Univariate correlation analysis between the results of
peritoneal lavage ThinPrcp® cytology and other pathological vari-
ables in advanced gastric cancer patients underwent gastrectomy

Total Number 424 292 (68.9%) 132 (31.1%)

*This variables were also significant in multivariate analysis (P
<0.05). "Curative resection indicates that there is no £ross
residual tumor after surgery irrespective of the result of peritoneal
lavage cytology.

No. of Cytologic finding P
Cases  Negative Positive ~ value
Macroscopic type* 365 267 98 0.015"
Type 0/1/2 80 67 (83.8%) 13 (16.3%)

Type 3/4/5 285 200 (70.2%) 85 (29.8%)

Histologic type' 362 264 98 0.056
Differentiated 113 90 (79.6%) 23 (20.4%)
Undifferentiated 249 174 (69.9%) 75 (30.1%)

Lauren 364 266 98 0.120
classification
Intestinal 133 105 (78.9%) 28 (21.1%)
Mixed 37 24 (649%) 13 (35.1%)
Diffuse 194 137 (70.6%) 57 (29.4%)
Ming classification 357 263 94 0.232
Expanding 49 38 (77.6%) 11 (22.4%)
Mixed 17 15 (882%) 2 (11.8%)
Infiltrative 291 210 (72.2%) 81 (27.8%)
Lymphatic invasion 365 267 98 0.001"
Absent 47 43 91.5%) 4 (8.5%)
Present 318 224 (70.4%) 94 (29.6%)
Venous invasion 365 267 98 0.000"
Absent 264 210 (79.5%) 54 (20.5%)

Present 101 57 (56.4%) 44 (43.6%)
Perineural invasion 365 267 98 0.073

Absent 89 72 (80.9%) 17 (19.1%)

Present 276 195 (70.7%) 81 (29.3%)

267 (73.2%) 98 (26.8%)

Total Number 365

*Five cases of Type 0, 5 cases of Type 1 and 70 cases of Type
2 were included in the Type 0/1/2 group, and 201 cases of Type
3, 69 cases of Type 4 and 15 cases of Type 5 were included in
the Type 3/4/5 group. "One case of papillary adenocaecinoma,
20 cases of well differentiated tubular adenocarcinoma and 91
cases of moderately differentiated tubular adenocarcinoma were
included in the differentiated type group, and 188 cases of poorly
differentiated tubular adenocarcinoma, 42 cases of signet ring cell
adenocarcinoma and 19 cases of mucinous adenocarcinoma were
included in the undifferentiated type group, but 3 cases of
specialized type were excluded. TThis variables were not
significant in multivariate analysis (P> 0.05).
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Fig, 1. Survival curves of the advanced gastric cancer patients
according to the peritoneal lavage ThinPrep® cytology findings.
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Fig. 2. Survival curves of the advanced gastric cancer patients
according to the peritoneal lavage ThinPrep® cytology classified
by Papanicolau classification (CY-N; normal and benign cellular
changes vs. CY-A,; atypical cells vs. CY-M; suspicious malignancy
and malignancy).
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Fig. 3. Survival curves of the advanced gastric cancer patients
according to the findings of peritoneal metastasis (PO vs. P1/2/3)
and peritoneal lavage ThinPrep® cytology (CYO vs. CY1).



RED 9 Ty

A NI 22 W DIMXOl

Rt

st

=2 MIZOH ThinPrep® MIEZZI 24Al0|

4d oo 193

Table 3. Univariate and multivariate analysis for prognostic factors

in advanced gastric cancer patients

Univariate analysis

Multivariate analysis

Clinicopathologic factors 95% CI*
Chi square P value Hazard ratio P value
Lower Upper
Sex (Male vs. Female) 8.613 0.003 1.735 0.001 1.255 2.396
T stage (T2 vs. T3/4) 19.695 <0.001 1.736 0.024 1.075 2.801
N stage (NO/1 vs. N2/3/X) 55.178 <0.001 2.735 <0.001 1.813 4.125
Cytology (CYO vs. CY1) 66.471 <0.001 2.041 <0.001 1.412 2.951
Peritoneal dissemination (PO vs. P1/2/3) 53.024 <0.001 1.713 0.005 1.176 2.495
Other metastasis (OMO vs. OM1) 10.869 0.001 3.106 0.002 1518 6.356
CEA (<5 vs. >5 ng/ml) 4.537 0.033 1.931 0.002 1.271 2.934
*Confidence interval.
Peritoneal recurrence Peritoneal recurrence
(n=63) (n=45)
Lymph node 18% Hematogenous Lymph node Hematogenous
recurrence recurrence recurrence recurrence
(n=62) (n=50) (n=45) (n=36)

Fig. 4. Mode of recurrences in advanced gastric cancer patients.
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Fig. 5. Mode of recurrences in the advanced gastric cancer patients
with peritoneal lavage ThinPrep® cytology negative.
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Fig. 6. Mode of recurrences in the advanced gastric cancer patients
with peritoneal lavage ThinPrep® cytology positive.
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Table 4. The analysis of risk factors associated with peritoneal recurrence

Univariate analysis

Multivariate analysis

Clinicopathologic factors 95% CI*
Chi square P value Hazard ratio P value
Lower Upper
Sex (Male vs. Female) 5.159 0.023
T stage (T2 vs. T3/4) 9.354 0.002
N stage (NO/1 vs. N2/3/X) 26.024 <0.001 3.362 <0.001 1.815 6.227
Cytology (CYO vs. CY1) 11.823 0.001 1.909 0.023 1.093 3333
Tumor location (L/U vs. M[W)T 9.126 0.003 2.570 0.003 1.383 4.774
Macroscopic type (Type 0f1/2 vs. 3/4/5) 4.988 0.026
Lauren classification (Intestinal vs. Diffuse) 11.213 0.001 2.190 0.018 1.145 4.189
Ming classification (Expanding vs. Infiltrative) 5.857 0.016
Lymphatic invasion (Absent vs. Present) 5.423 0.020
Perineural invasion (Absent vs. Present) 5.957 0.015

*Confidence interval; L = lower third, M = middle third; U = upper third, W = whole stomach.
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The Clinical Significance and Detection of Intraperitoneal Micrometastases by ThinPrep®
Cytology with Peritoneal Lavage Fluid in Patients with Advanced Gastric Cancer

Chun-Kun Ryu, M.D., Jong-lk Park, M.D., Jae-Seck Min, M.D., Sung-Ho Jin, M.D., Sun-Hoo Park, M.D.", Ho-Yoon
Bang, M.D., Gi-Bong Chae, M.D. and Jong-Inn Lee, M.D.

Departments of Surgery and 1Pa’tholow, Korea Cancer Center Hospital, Korea Institute of Radiological and Medical Sciences,
Seoul, “Department of Surgery, Kangwon National University College of Medicine, Chuncheon, Korea

Purpose: Peritoneal lavage cytology is regarded as a useful diagnostic test for detecting intraperitoneal micrometastsis.
However, there are currently no reports about cytological examination with ThinPrep® {CY), a newly introduced fluid-based
diagnostic system, in patients with advanced gastric cancer (AGC). This study was performed to analyze the clinical
significance of intraoperative peritoneal lavage for CY in AGC patients.

Materials and Methods: 424 AGC patients were suspected to have serosal exposure macroscopically during surgery
and they underwent intraoperative peritoneal lavage for CY between 2001 and 2006 at Korea Cancer Center Hospital.
The clinical data, pathological data and CY results were collected and analyzed retrospectively.

Results: The percentage of cytology positive results was 31.1%, and this was well correlated with the T-stage, N-stage
and P-stage. The 3-year survival rates of CY0 and CY1 were 68.1% and 25.9%, respectively. According to the P-stage
and CY, the 3-year survival rates were 71.1% in POCY0, 38.9% in POCY1, 38.5% in P1/2/3CY0 and 11.0% in P1/2/3CY1.
interestingly, both the POCY1 and P1/2/3CY0 survival curves were similar figures, but they were significantly different
from those of the other groups. Multivariate analysis indicated that CY was an independent, strong prognostic factor
for survival, as well as sex, the T-stage, N-stage, P-stage, other metastasis and the serum CEA. CY1 was revealed
as a risk factor for peritoneal recurrence in the curative resection group.

Conclusion: The results certify indirectly that cytological examination using ThinPrep® is a very reliable diagnostic method
for detecting intraperitoneal micrometastasis from the fact that it is not only a strong prognostic factor, but it is also
a risk factor for peritoneal recurrence in AGC patients. Therefore intraoperative peritoneal lavage should be included
in the routine infraoperative staging workup for AGC, and its result will provide a good target for the treatment of peritoneal
micrometastasis. (J Korean Gastric Cancer Assoc 2008;8:189-197)

Key Words: Peritoneal lavage, ThinPrep®, Liquid-based cytology, Advanced gastric cancer, Intraperitoneal micrometastasis
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