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Table 1. Comparison of the clinicopathological factors between two groups.

Resection margin status on frozen section

Positive (n=15) Negative (n=375) P-value

Age (average) 69.0+12.1 68.5+10.5 0.843
Sex (male/female) 12/3 280/95 0.641
BMI (average) 24.0+44 22.4+3.1 0.063
Operation procedure (DG/TG/PG/PPG) 5/5/4/1 204/81/27/63 0.020
Intraoperative bleeding (mL) 115.3+235.5 122.1+£176.9 0.913
Tumor location (U/M/L) 5/3/7 81/129/165 0.405
Tumor size (mm) 65.4+35.6 37.7+£23.7 <0.001
pStage (1/11/11) 5/7/3 278/65/32 0.002
pT (1/2/3/4) 6/2/5/2 255/49/49/22 0.064
pT (= 3 yes/no) 7/8 71/304 0.009
pN (0/1/2/3a/3b) 9/2/2/2/0 286/49/22/10/8 0.113
pN (= 2 yes/no) 4/11 40/335 0.055
Histological type (diffrenciated/undiffrenciated) 8/7 227/134 0.454
Ly (= 1layes/no) 8/7 172/203 0.570
V (= layes/no) 5/10 164/211 0.414
Recurrence 5 28 <0.001

Peritoneal metastasis 3 (20%) 9 (2.4%) <0.001 0.751

Lymph node metastasis 1 (6.7%) 8 (2.1%) 0.252

Local reccurence 1 (6.7%) 1 (0.2%) <0.001

Liver metastasis 0 (0%) 9 (2.4%) 0.544

Other (Lung, Pleura, Bone, Port site) 1 (6.7%) 7 (1.9%) 0.198

The data are expressed as the mean * standard deviation. A P value of < 0.05 was considered statistically significant.

BMI: body mass index

DG: Distal gastrectomy

TG: Total gastrectomy

PG: Proximal gastrectomy

PPG: Pylorus preserving gastrectomy
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Table 2. Examination of the clinicopathological factors for the recurrence.

Reccurence

Yes (n=33) No (n=357) P-value
Age (average) 70.9+8.5 68.2+10.7 0.160
Sex (male/female) 26/7 266/91 0.588
BMI (average) 22.9+3.2 22.4+3.1 0.431
Operation procedure (DG/TG/PG/PPG) 17/12/3/1 192/74/28/63 0.061
Intraoperative bleeding (mL) 233.1£552.2 104.7+=175.2 0.002
Tumor location (U/M/L) 10/9/14 76/123/158 0.450
Tumor size (mm) 54.5+30.6 37.4+23.7 <0.001
pStage (I/11/1IT) 6/12/15 277/60/20 <0.001
pT(= 3 yes/no) 22/11 56/301 <0.001
pN (= 2 yes/no) 15/18 29/328 <0.001
Histological classification (diffrenciated /undiffrenciated) 18/14 217/127 0.445
Ly (= 1ayes/no) 27/6 153/204 <0.001
V (= 1layes/no) 25/8 145/212 <0.001
Frosen section (Positive/Negative) 5/28 10/347 <0.001
Follow up days (average) 848 + 597 1140+ 745 <0.001

The data are expressed as the mean * standard deviation. A P value of < 0.05 was considered statistically significant.

BMI: body mass index

DG: Distal gastrectomy

TG: Total gastrectomy

PG: Proximal gastrectomy

PPG: Pylorus preserving gastrectomy

Table 3. Univariate and multivariate analysis for recurrence.

univariate analyses

multivariate analysis

HR 95% CI P-value HR 95% CI P-value

Intraoperative bleeding (= 300mL) 2.478 0.911-6.786 0.077

Tumor size (= 35mm) 8.826 3.040-25.628 <0.001 4.381 1.400-13.709 0.011
Tumor depth (= pT3) 10.75 4.998-23.093 <0.001 3.795 1.496-9.624 0.005
Lymphatic metastasis (= pN2) 9.425 4.306-20.630 <0.001 3.477 1.389-8.702 0.008
Lymphatic invasion (= Lyla) 6.000 2.417-14.892 <0.001 1.252 0.358-4.377 0.725
Venous invasion (= V1a) 4.569 2.005-10.412 <0.001 2.097 0.673-6.531 0.201
Frozen section (Positive) 6.196 2.074-18.660 <0.001 3.595 0.971-13.314 0.056

The data are expressed as the mean * standard deviation. A P value of < 0.05 was considered statistically significant.

CI: Confidence interval
HR: Hazard ratio
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Table 4. Univariate and multivariate analysis for peritoneal recurrence

univariate analyses

multivariate analysis

HR 95% CI P-value HR 95% CI P-value
Intraoperative bleeding (= 300mL) 1.136 0.142-9.123 0.904
Tumor size (= 35mm) 5.500 1.189-25.439 0.029 1.893 0.350-10.226 0.459
Tumor depth (= pT3) 13.435 3.545-50.922 <0.001 7.906 1.913-32.673 0.004
Lymphatic metastasis (= pN2) 6.209 1.880-20.501 0.003 2.583 0.696-9.581 0.156
Lymphatic invasion (= Lyla) 3.632 0.968-13.625 0.056
Venous invasion (= V1a) 1.847 0.576-5.923 0.302
Frozen section (Positive) 10.167 2.439-42.380 0.002 5.602 1.144-27.423 0.004

The data are expressed as the mean * standard deviation. A P value of < 0.05 was considered statistically significant.

CI: Confidence interval
HR: Hazard ratio
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Relation between intraoperative pathological findings of resection margin and
recurrence rate in gastric cancer patients with laparoscopic gastrectomy

Takafumi SUZUKI, Keita KOUZU, Hironori TSUJIMOTO,
Yoshihisa YAGUCHI, Shinsuke NOMURA, Nozomi ITO, Manabu
HARADA, Kazuo HASE, Yoji KISHI and Hideki UENO

J. Natl. Def. Med. Coll. (2020) 45 (2) : 3136

Abstract: Purpose: In gastrectomy, it is necessary to secure a sufficient distance between the
tumor and the resection margin. In cases with positive margin, the tumor cells may spread into
the abdominal cavity from the margin. Therefore, we analyzed how the positive margins affected
the prognosis of such cases.

Patients and Methods: A total of 390 patients who underwent laparoscopic gastrectomy between
March 2009 and December 2016 were included in this study. We divided all patients into margin-
positive (n = 15) and margin-negative (n = 375) groups, and retrospectively analyzed their
clinicopathological features, prognoses, and recurrence patterns.

Results: The margin-positive group had significantly larger tumor size (P < 0.001), deeper tumor
depth (P =0.009), and more advanced pathological stage (P = 0.002) than the margin-negative
group. The frequency of recurrence was higher in the margin-positive group (5 cases, 33.3%) than
in the margin-negative group (28 cases, 7.5%), and the positive margin was significant prognostic
factor by a univariate analysis. A multivariate analysis indicated that tumor size (= 35 mm), tumor
depth (=T3), and lymph node metastasis (= pN2) were the independent factors of recurrence, but
that the positive margin in the frozen section revealed only marginal significance (P = 0.056). On
the other hands, the positive margin in the frozen section was a significant risk factor for
peritoneal recurrence in both univariate and multivariate analyses (P =0.004, each).

Conclusion: Tumor positive margin diagnosed by intraoperative frozen section was an indicator of
worse prognosis and was largely influenced by the extent of local spread of gastric cancer.

Key words: Gastric cancer / Laparoscopic gastrectomy / Frozen
section



