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Fig. 1 Four factors assuming tumor volume: 1)
length of tumor invasion into the duodenum, 2)
depth of invasion on the pyloric ring, 3) circum-
ferencial extent of the pyloric ring invasion, 4)
invading pattern into the duodenum
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Fig. 3 Original classification of invading patterns into the duodenum by depth of invasion on
the pyloric ring and the extreme point of the duodenal invasion

Superficial type-1 Superficial type-2
Depth of |Depth of invasion
Invading |invasion on [on the extreme
pattern the point of the
pyloric ring |duodenal invasion
Superficial - -
type-| sm= sm=
Superficial
tpr:e-Z pm, s sm=
Dee
typep-] pm, s pm
Deep
type-2 se, SS ss
Q:Ipéayer se< se<

Table 1 Clinicopathological factors of advanced gastric cancer

[ Mean |

| “age Sex | Types of operation Resectability Bgr‘;gl] :rf H
| 60.9 |Male :74 |Distal partial resection : 76 R,:5 pm 11 H, : 101
Female : 32 | Total resection 5 {f R, 113 ss .16 H, 0
AD Pancreatoduodenectomy . 23 R, .57 se 65 H,:5
R, :17 si, sei [ 14 H,:0
| ®,: 10)
60.5 | Male : 244 | Distal partial resection . 299 R,:9 pm 106 H, : 325
| Female : 100 | Total resection 141 R; 1 49 ss .59 H, :7
A Pancreatoduodenectomy .4 R, . 237 se 168 H,:7
R, : 49 si, sei : 11 Hs: 4
(R, - 14)

AD: Advanced gastric cancer in the lower portion with duodenal invasion
A : Advanced gastric cancer in the lower portion without duodenal invasion
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Fig. 4 Survival rate of advanced gastric cancer
located in the lower portion with and without
duodenal invasion
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p n Hist&lggical ly v aw Curability
P,:93 n(-): 19 pap 12 |ly, 116 | v,:51 |aw(—) 196 | Absolute curative 129
P, 110 n,(+) 032 tub, 14 |[ly, 29 | v;:35 |aw(+) 10 |Relative curative 122
P,:2 n,(4+) 22 tub, 29 |ly,: 28 vy - 12 Relative non-curative . 28
P,:1 ns(+) © 27 por 35 | ly; 230 | vaid | Absolute non-curative 27
n(+) 6 sig 8 |
muc .6 B | |
| Py 0318 | n(—) 100 pap 22 |ly, 63 | v,: 206 i aw(—) ! 331 | Absolute curative 1187
P, 14 | n4) 117 | tub, 171 |ly, 121 | v, 1104 | aw(+) |13 | Relative curative 170
P, 5 | n+): 88 tub, 80 |ly, 120 | v, :29 Relative non-curative  : 34
P, 7 ng{+):33 | por 131 ly; 38 | v5:2 Absolute non-curative . 53
n(+):6 sig 112

muc
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32.0%, 641BTHERK (p<0.05) +BEBETH
ETBROFELTARTH - (Fig. 4.

2. WRATOHE

THETER LT EEEETHETEEL TER
HF& B L7 (Table 1D, S, 4, ®X, WEE,
AR, BEE, ) v ERE (Y, #RkeE (v,
FEagoRE (H), EEBRELERORE (P) wit
HEEMNL -, 7, Vv SHEBRE (), YKRE
LFRrRIc 3813 2 B EE O & (aw), EBENTR
BB cErREdL, +ERBETHETE
T ng, (+)232HED31.1%(Table 2)% X Xaw(+)
BN A% E %L, T DI DIEBRBEIRO L5 5 E
BAAT.2% L THETERDO2U 8% EHBLTEH VL
WORRTH T,

3. 3, 4B v AEEBRA

Table 2 Lymph node metastasis of advanced gas-
tric cancer located in the lower portion with and
without duodenal invasion

n(=) | nl(+) | n2(+) ::13(+)n4(+)|
: 27 | 6
AD | 19 32 2 b 106
(17.9%) | (30.2%) | (20.8%) 33 (100%)
| (31.1%)"
33 6
A 100 117 88 I 344
(29.1%) | (34.0%) | (25.6%) 39 (100%)
| (11.3%)*
*p<0.01

AD: Advanced gastric cancer in the lower portion with
duodenal invasion
A : Advanced gastric cancer in the lower portion without
duodenal invasion

Fig. 5 Lymph node metastasis of Group 3, 4 of
advanced gastric cancer with duodenal invasion
located in the lower portion

B &+ RREM O BRIREENR

BMsAREE 26% 9%

+IRGRBTHETEREOE I, 48 v Hik
BRI, No G9ic14.2%, No 128.5%,
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+_#BEBER IR E T30mm, ¥¥10.1mm T, 20
mm U EOBBEYETAIDRTHTH -1, +1585
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NEL LTk D, BER20mm L OB TI57.1%
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Table 3 Lymph node metastasis of Group 3, 4 of
advanced gastric cancer with duodenal invasion
located in the lower portion

metaggfigfcases Metostatic cases/All cases

8 | 4 | 3.8%
0 1 0.9%
11 8 7.5%
128, 7

12p, 1 9 8.5%
12b, 1

13a | 15 14.2%
14V 1

ii: Z 7 6.6%
ud | 1

15 3 . 2.8%
16 3 | 2.8%
N o.o%

Table 4 Metastatic rate of lymph nodes located
beyond Group 3 according to the length of
tumor invasion into the duodenum

Length of tumor |
invasion into the
duodenum (mm)

Metastatic rate of lymph nodes
located beyond Group 3

<5 2/15(13.3%)

| 10/50(20.0%)
5—10 8/35(22.9%) |
10—15 10/27(37.0%) |
15—20 6/15(40.0%) | 20/49(40.8%)"
20= 4/7 (57.1%)

*p<0.01
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L KPF 2 &, 10mm R§FET220.0%, 10mm Ll E
T40.8% L FRI10mm LT3, 4FY v fiE
BRAE A% (p<0.01) (Table 4),

5, WMfiis LoREE LE3, 4B v ikl
HFTR DGR EE S, 4B) v AEBXON
RTRBEZEENEL RHCOhEBRLEL 578,
m, sm(smETF&943) & pm, ss, se, si(pmiE
ETB) D2 KRHT B L, smUTTREBRREL

Table 5 Metastatic rate of lymph nodes located
beyond Group 3 according to the depth of inva-
sion on the pyloric ring

Depth of invasion Metastatic rate of lymph nodes

on the pyloric ring | located beyond Group 3
m 0/3 ¢ 0%
2/10(20.0%>
. 11/35(31.4%)
ss 11/29(37.9%) | 16/72(34.2%)"
4/8 (50.0%) |

2/13(15.4%)*
sm

se<

*p<0.01

Table 6 Metastatic rate of lymph nodes located
beyond Group 3 according to the circumferen-
cial extent of the pyloric ring invasion

Circumferential
extent of the
pylaric ring

invasion

Metastatic rate of lymph nodes located
yond Group 3

/4> 117C5.9%) |

11/38028.9%

2~3/4 17/36(47.2%

4/7 (67.1%)

1/2= 1 21/43(48.8%)*

*p<0.01
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15.4%, pm U ET34.2% ¢ FB e pm U LOBETHE
3, 4B v AEEBEBRNED -7 (p<0.01) (Table
5),

6, WM LOBEERLEI, 4B v HiESB
FHETHRRI L ) clfim oA SERY1/48E
LIS TTRG L, 83, 4B vABEBRLD
B, BEEENELS R oh ) v ASFEBRL
B 2B, Th&l/2AKME1/2BH LD 2 Bz k
BiTanE, 1/2BRETIZ2.8%DERTH L DN
L, 12AUERB.8% LERKEVEBERY WD
(p<0.01) (Table 6),

1. THEBRERALES, 4B v AHiER
THBRERR EHES, 48 v EHEBRLO
Bithrr iz, £BR1 L 200/, BEEBE 1 & 20
REBRCEYRDEVD, XEHLEE, 28R
2EICKANT DL, RBETRR2.8UDEBRTH D
DEFRL, BE, 2BHETR50.0%EBYRADEE
R, 2RBRCERRNE -1 (p<0.05) (Table
D.

8, THEBREBEE 3, 4B v HEBOEWY

Table 7 Metastatic rate of lymph nodes located
beyond Group 3 according to the invading pat-
tern into the duodenum

[11\.’&1.1[!1% pattern into
the duodenum

Metastatic rate of lymph
nodes located beyond Group 3

| 3/15(20.0%) |
' S 13/57(22.8%)*
10/42(23.8%) |
9/18(50.0%) |

2/5 (40.0%) | 14/28(50.0%)"

Superficial type-1

Superficial type-2

Deep type-1

Deep type-2

All layer type 3/5 (60.0%

. <0.05

Table 8 Scored factors of duodenal invasion. Each factor was divided into 3~5 levels and scored

respectively

——
——__ Score 0 1 2 | 3 4 5

Length of tumor invasion _ _ -
into the duodenum(mm) <5 5—10 10—15 | 1520 W=
Depth of invasion on the | HS
pyloric ring m sm pm sS se si, sei
Circumferential extent .
of the pyloric ring <1/4 1/4—1/2 1/2—3/4 3/4s
invasion |
Invading pattern into the Superficial Superficial | Deep Deep All
duodenum type-1 type-2 type-1 type-2 layer type
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A Clinicopathological Study of Gastric Cancer with Duodenal Invasion
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In order to establish a policy regarding extended radical dissection of lymph nodes located beyond Group 3 in
patients with advanced cancer of the lower stomach with duodenal invasion, I started with the hypothesis that the
extent of metastasis to these groups of lymph nodes would be proportional to the tumor volume invading into the
duodenum. Metastasis to the lymph nodes of Groups 3 and 4 was studied with respect to the following four factors,
which could be evaluated by preoperative imaging diagnosis: 1) the length of tumor invasion into the duodenum, 2)
the depth of invasion on the pyloric ring, 3) the circumferential extent of pyloric ring invasion, and 4) the pattern of
invasion into the duodenum. The following results were obtained. (1) The rate of metastasis to the lymph nodes of
Groups 3 and 4 was high when the length of duodenal invasion was over 10 mm, the depth of invasion on the pyloric
ring was pm or greater, the circumferential extent of pyloric ring invasion was over 50%, and the pattern of
invasion into the duodenum was the deep or full type. (2) When a score was assigned to each of these four factors,
the following formula was able to predict metastasis to the lymph nodes of Groups 3 and 4: Z (X)=0.23X1 + 0.27X2
+1.19X3 + 0.61X4-623, where X1 is the length of duodenal invasion, X2 is the depth of invasion on the pyloric ring,
X3 is the circumferential extent of pyloric ring invasion, and X4 is the pattern of invasion into the duodenum. In the
future, it should be possible to determine each factor by preoperative imaging studies, obtain a value for Z (X) by
scoring the factors, and thus estimate the risk of metastasis to lymph nodes beyond Group 3. In conclusion, it was
considered possible to preoperatively determine the need for extended radical dissection of the lymph nodes of
Group 3 and 4 by concomitant use of imaging diagnosis.
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