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Abstract; [Objective] To explore the clinical value of endoscopic ultrasonography combined with the expression of matrix
metalloproteinases-7 (MMP-7) and matrix metalloproteinases-9 (MMP-9) in serum in preoperative staging of gastric carcinoma.
[Methods] 500 patients with gastric carcinoma were diagnosed by electric gastroscopy and EUS. The preoperative staging of gastric
carcinoma was measured by EUS and compared by pathologic staging and the expression of MMP-7, MMP-9 in serum. The serum
levels of MMP-7 and MMP-9 in 500 patients with gastric carcinoma were measured with the methods of ELISA (enzyme-linked
immunosorbent assay). [Results] The sensitivity (or specificity) of EUS in estimating invasive depth of gastric carcinoma were T,
93.7% (92.2%), T, 67.8% (65.6%), T, 78.4% (80.6%) and T, 91.5% (90.5% ), while the total accuracy rates of T stage by EUS
were 80.2%. The sensitivity (or specificity) of EUS in estimating lymphatic metastasis of gastric carcinoma were NO 89.4% (80.8% ),
N, 63.8 %(74.1%), N, 88.7% (92.6% ) and N; 82.8 %(73.9%), while the total accuracy rate of N stage by EUS was 83.0%. The

expression levels of MMP-7 and MMP-9 in serum were closely correlative with invasive degree, lymphatic metastasis, pathologic
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staging in gastric carcinoma (P < 0.05). The sensitivity (or specificity) of combining EUS and MMP-7, MMP-9 in estimating invasive
depth of gastric carcinoma were T, 93.7% (92.2%), T, 88.4% (93.9%), T;94.6%(92.5%) and T, 91.5%( 90.5%) , while the total
accuracy rate of T stage by EUS combined with the expression of MMP-7 and MMP-9 was 92.4 %. The sensitivity (or specificity) of
combining EUS and MMP-7, MMP-9 in estimating lymphatic metastasis of gastric carcinoma were Ny 97.9% (97.9%), N, 88.3%
(93.3%), N,95.3%(94.4%) and N5 92.9% (90.2%) , while the total accuracy rate of N stage by EUS combined with the expression
of MMP-7 and MMP-9 was 94.0%. The total accuracy rate of combining EUS and MMP-7, MMP-9 in estimating invasive depth (or
lymphatic metastasis) of gastric carcinoma was significantly higher than that of EUS. [ Conclusions] MMP-7 and MMP-9 serum levels
are closely correlated to pathologic staging of gastric carcinoma, so combining EUS and MMP-7 | MMP-9 can increase the accuracy
rate to decide the invasion and metastasis in the patients with gastric carcinoma.
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M, BB AR Je 0 ELISA 5 46 1 1 3 MMP -7 £
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SRS HRAE A i B R) S UL kAT,
1.4 EUS B4 & MMP-7 MMP-9 X} & 4% B9
4y HA
141 MZACRE (T o H) i riak T, 1
EUS 24 T, 1 T, 1. EUS 214 T, 1, BLif
5K A 2 /00 R . OMMP-7 < 36.29 FIQMMP-
9 <297.46 png/L H i, EUS 2Kk T3 1],
L3 27 A6 2 0 250 ) B /2 . (D MMP-7 < 36.29
pg/L FIQMMP-9 <297.46 wg/L BT, T3 .
EUS 2k T3 ), HiyEafka 200 . O
MMP-7 > 36.29 FIQMMP-9 >297.46 wg/L [ H:
—I, EUS IZWrk T2 1, I 27 A 06 20 W] s i
JE . @ MMP-7> 36.29 pg/L HIQMMP-9 >297.46
pe/L PII, T4 #. EUS Wik T4 11,
142 ste s (Nod) gzt N,
W1, EUS 128 Ny 31, FLIM & Ak A 2 0 . D
MMP-7 < 29.14 fIQMMP-9 <268.95 ng/L 1) H:
10, EUS i2Wih N1 3T, 1L 77 274G A 20201 [R] Fisf
e . @ MMP-7 < 29.14 pg/L fI@MMP-9 <
268.95 wg/L Willi, EUS 2 WA N2 3| ML 2A A 2
WA E I R . D MMP-7 < 29.14 pg/L Ff1Q@
MMP-9 <268.95 wg/L Fi%ii, N1 #].EUS &Kl
N1, Hifig A =002 . 029.14 pg/1<
MMP-7 < 43.71 ng/L F12)268.95 pg/L<MMP-9
<357.60 pe/L [HA—351, EUS 12878 NO 1, I
T AR AT A A2 - D29.14 we/L< MMP-7 <
43.71 wg/L HIQMMP-9 > 268.95 wg/L FiTil ; 8D

MMP-7 > 29.14 pg/L f12)268.95 pg/L < MMP-9
<357.60 pe/L W35, EUS Wil N, 81, I35 2746
BRI AL . D29.14 pg/L< MMP-7< 43.71
wg/L FIQMMP-9 <357.60 pg/L B ; s HOMMP-
7 <4371 pg/L Fl D 268.95 wg/L <MMP -9 <
357.60 pg/L WiTli, EUS 2Wih N3 1 | [l iE 2~ A 4
WA TRl 2 . D29.14 wg/L< MMP-7 < 43.71
wg/L FIQMMP-9 <357.60 wg/L W3 ; s OMMP-
7 <4371 pg/L Fl 2 268.95 wg/L <MMP -9 <
357.60 we/L Wi, N, #. EUS i2 Wik N, 3, HLif
Wk 20w e . 043,71 pg/L< MMP-7 <
57.26 wg/L 12 357.60 ng/L< MMP-9 <472.28
pe/L H A —J5, EUS 12 NO A, il i 27 K A
W R B R . D 43.71 pg/L < MMP -7 <
57.26pg/L FIQMMP-9 > 357.60 wg/L Fili ; 5{ D
MMP-7>43.71ng/L F12357.60 wg/L < MMP-9 <
472.28 we/L WL, EUS 2k N1 3, i3k 27K A
WAL A . (D43.71 weg/L< MMP-7 < 57.26
wg/L FI@MMP-9>357.60 wg/L I ; siDOMMP-
7> 43.71 pg/L 1@ 357.60 pg/L < MMP -9 <
472.28 pe/L Wi, EUS i2Wik Ny 1, L7 2446 A
AR I e . (D43.71 pg/L< MMP-7 < 57.26
wg/L FIQMMP-9<472.28 pg/L PiTii ; Bi OMMP-
7 <57.26 pg/L Ml 2 357.60 ug/L <MMP -9 <
472.28 wg/L I, N, 1. EUS 20 N, 01, HLii
TP A 2/ 2 . OMMP-7 > 57.26 FIQMMP-
9 > 472.28 pe/L W Hh—T5 . EUS 21K N, 1,
LT 27 A6 e WA 201 [ s il 2 - DMMP-7 > 57.26 Fl2)
MMP-9 > 472.28 pg/L W31, EUS 2Wi A N, 1, 1L
B 2E KA WA R I /. DMMP-7 > 57.26 fl@)
MMP-9 > 472.28 wg/L Wi,
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AR BRI . B ARSI I 2009 4F
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MRELEERRS (Ty) N 18.8% (94 19]), JCIX Itk L4556 7% (No)

1.6 %it 441 R SPSS 13.0 Gil #1748
0 TR BOBER ] (3 £ 5) %5, 2R ] Wilcoxon
RS 56 A1 McNemar K556, 11807 BHH < 5 K
55 ,P<0.05 FmERA BERITFEXL,

2 % R

2.1 AREREZEHH

500 ) By b (1,38 1.2)  [URIEB K E A
EMBET R (T) N 12.6% (63 1) , 1= Iz [ 4 WL
JZ(T,) R 24.2% (121 ) s IpIe 4= B IR BT )2 (T)
H 44.4% (222 B)) ; ZE B IR I B EARIUAH SR S5 1)

18.8% (94 5 ), 1 ~ 2 A~ DX 3l M bk [0 25 7% %8 (N)
18.8% (94 i), 3 ~6 XM ELLEFHEF (N,)
42.6% (213 1), 7 A~ LA b X 3P bk 0 25 575 %% (N;)
19.8%(99 ) .
22 BEEUS SHISREZSHMLE

EUS X T 43 (80N 20 38]) 2 Wi 02
EUS 121 5 AR5 9 B2 W AE A 19 91 555 50 151 4
Z b EUS X T.(N,) £ B2 W i) U & EUS 2
Wik Tn(Nn) B H 5K 50 B2 WAH AT 1 15005 R
J5 e B2 T,(N,) BIECZ s EUS XF T,(N,) &
B2 EUS 2000 T.(N,) B H S5 AR)E
s BEZITARAT 15150/ EUS 2 W T,(N,) 1%,

A : Tumor extension to submucosa(HE x 100) ; B: Tumor extension to the muscularis propria( HE x 100) ; C ; Tumor extension to the subserosa(HE
x 100) ; D : Tumor invasion of the adjacent colon(HE x 200) ; E: Metastases in lymph nodes(HE x 100) ; F. Metastases in lymph nodes(HE x 100)
E1 BEHALAH HE &

Fig.1 HE staining of gastric carcinoma tissues

®1 EUS BEEEEUST SHE5REZSPNXR
Table 1 The relationship between the T stage by EUS and pathologic staging in patients with gastric carcinoma

The preoperative Pathologic staging (cases)

. Sentitivity/%  Specificity/%  Accuracy rate/%
staging by EUS T,(63) T,(121) T;(222) T,(94)
T 80.2
T, 64 59 5 0 93.7 92.2
T, 125 4 82 39 67.8 65.6
Ty 216 0 34 174 78.4 80.6
T, 95 0 0 9 86 91.5 90.5
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Table 2 The relationship between the N stage by EUS and pathologic staging in patients with gastric carcinoma

The preoperative Pathologic staging (cases)

. Sentitivity/%  Specificity/%  Accuracy rate/%
staging by EUS No(94) N,(94) N,(213) N;(99)
N 83.0
No 104 84 4 16 0 89.4 80.8
N, 81 6 60 3 12 63.8 74.1
N, 204 4 6 189 5 88.7 92.6
N; 111 0 24 5 82 82.8 73.9

500051 5 9 FEE R ET EUS B AE g SR (£ 2) . 1
FRACIREE T (T),T, A 64 19,7, Ky 125 ], T, 2y
216 i, T, 247 95 i, LU= 5 B &4 EUS
A T 53 WO R SRR S M 0 o T R P
93.7% (59/63) , %551 92.2%(59/64) , T, gk
67.8% (82/121) %531 65.6% (82/125) , T, &k
P 78.4% (174/222) , %551 80.6% (174/216) , T4
TURNE 91.5% (86/94), Hi5tiE 90.5%(86/95),
EUS 73013k 52 4, 433t i 47 441,401 5] EUS
T 70 SR e W G, FIWTRIC R BE A 25
1 80.2% (401/500) (£ 1), TEM A5 51
(N),No 561k 104 4] N, g 81 1] | N, & 204 {4,
N; A 111 ), DA 22 03 2R 4 ifE  EUS 45 N 43
AR SRR S R N B 89.4% (84/
94) iS5 80.8%(84/104) N, HUEYE 63.8% (60/
94) 5 74.1%(60/81) N, HUZNE: 88.7% (189/
213), ¥R 92.6%(189/204) N, =1k 82.8%
(82/99)), ¥ 73.9%(82/111), EUS 43351k
40 1], 33015 45 ), 415 ] EUS N 4330 55 B
SV A, B I 25 T S HE AT Rl 83.0%
(415/500)

23 BEEEME MMP-7 MMP-9 /K5 fFIE
R X

MMP-7 il MMP-9 /K55 Jffgg K /NG 56 (P =
0.0047;=0.0052) ; A Kk EL 45 56 8% 3 Wi 38 A 1L T
KOFB = TR % E (P =0.0094;P =
0.0083) ; A7 L AL 55 7L 35, WA F8 A L35 7K1 BH . 75
T # # (P = 0.0046; P = 0.0073) ; Hi 15
B T8 7K V- B & 98 i A B 4330 1 b Tk i
M, HERAS%I%E XL (P=0.0036;P =
0.0054) ; PIHEARIIE K- S5PE0 | 4RI B AH
KPR 3),

®3 BESHEME MMP-7, MMP-9 KT 5EEF R
iEES k3
Table 3 Relationship between the serum levels of MMP-
7, MMP-9 and pathological variables in patients with

gastric carcinoma (pg/L,x+s)
pathological variables  n MMP-7 P MMP-9 P
Gender 0.0985
Male 273 38+9 296 + 12
Female 227 33x6  0.089%4 29110
Age/Year 0.0907
<59 236 37+8 291 + 18
=59 264 3[5+14 01813 294 +11
Tumor size/cm 0.0052
<5 208 26+4 214+ 38
=5 282 5011 0.0047 39715
Invasive depth 0.0068
T~T, 184 24+ 18 202+ 14
Ty~ T, 316 5112 0.0035 399 +20
Differentiation 0.0051
High and middle 164 24 +8 203+ 14
Low 336 5015 0.0072 40515
Lymphtic metastasis 0.0083
- 9% 25+8 176 £ 14
+ 406 5010 0.0094 42917
Distant metastasis 0.0073
- 306 25+9 206 + 15
+ 194 48+9  0.0046 401+ 14
TNM staging 0.0054
[+ 195 2449 214 £ 11
m+IV 305 5129 0.0036 409 +20

24 EUS Bt& MMP-7 #1 MMP-9 BES IS
TRIBF o BRI
TE EUS HIK T o W By 47 Bl E S A
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%4 BEEE EUSBE& MMP-7,MMP-9 T S H 52 F 5 R LR
Table 4 The relationship between the T stage by EUS combined with MMP-7, MMP-9 and pathologic staging in patients

with gastric carcinoma

The preoperative Pathologic staging (cases)

Sentitivity/%  Specificity/%  Accuracy rate/%
staging by EMM T,(63) T,(121) Ts(222) T,(94)
T 92.4
T, 64 59 5 0 0 93.7 92.2
T, 114 4 107 3 0 88.4 93.9
T, 227 0 9 240 8 94.6 92.5
T, 95 0 0 9 86 91.5 90.5

EMM : EUS combined with the expression of MMP-7 and MMP-9

x5 BESEZE EUS B4 MMP-7, MMP-9 N S Hi 5iRIB 35 AR EL R
Table 5 The relationship between the N stage by EUS combined with MMP-7, MMP-9 and pathologic staging in patients

with gastric carcinoma

The preoperative Pathologic staging( cases)

Sentitivity/%  Specificity/%  Accuracy rate/%
staging by EMM No(94) N,(94) N,(213) T5(99)
N 94.0
N, 94 92 0 2 0 97.9 97.9
N, 89 1 83 3 2 88.3 93.3
N; 215 1 6 203 95.3 94.4
N, 102 0 5 5 92 92.9 90.2

2515 EUS & 4 Ty 8, (B3 MMP-7 Fl MMP-9
KOV BARTF EUS T3 WP 3597K 7 B4 2 ks
U] T, 199, AR5 8 BEAIESE A R T, 19, 76 50 0 K
(1) 52 il A 36 4 EUS o8 T, 1, (H i
il MMP-7 Fl MMP-9 /KB & 5 F T, #3-F- 317K
S BRA N A 2 T, ), RS PR IE S N
T, B9, 564 v FH EUS A1 MMP-7 Fl MMP-9 X} & %
TRACTRBEHN W O ER 3 = 20 92.4% (£ 4),
TE EUS FIlBr N 730k B2 45 Bl g A 5
] EUS %A N, #1,3 ] EUS &4 N, ], (HH i v
MMP-7 Fl MMP-9 7K~F-B I T N, B3-F- 347K,
BRG0P I 2] NO W, R J5 s BRUESE 64 NO
1,19 ] EUS A N, 8, (HH 0 MMP-7 il
MMP-9 7KF-B BAK T N, W F K, BG40
FHIE RN, 1, 78 EUS FIF N 433005 40 4]
BE A 4 6] EUS 8 N, 8, HH 7 MMP-7
FT MMP-9 7K~F- B 5 5 T T No 33K, BiG
SR LIE 2 N, B, RS EEUESEAG O N, 14
il EUS % i N, 81, (HIH 1y MMP-7 #1 MMP-9

K = T N WK B A R LA 5
N, HH RS BEUESCHA R N, #1110 5] EUS &4 N,
B, (B H 1 7 MMP-7 F1 MMP-9 /K F-H & & T N,
W7 BG4 IR LU 21 NS 3 R 5 s 2
TESCAG O N, 1, BCA W H EUS Al MMP -7 F1I
MMP-9 X 5 i Ik B &5 7 % ) T 100 o A 23 9 1 39
5 94.0% (£ 5),
3.5 BEEEE EUS 1 EUS BX& MMP -7 #n
MMP-9 TN 4 BB 5 E B L 5%

EUS X} 500 i & J 5 T 40 BARG A b 5 AR J5
W ERAE A 0 R 401 9, REFA R 99 B, 7745 %
R 2h 80.2% ; 1Mii EUS BX4& MMP-7 .MMP-9
(4T 43393 1 0 45 R i BLAE 45 1) Sy 462 8],
FFE 0 38 1, 756 B UHERA KR 92.4% , 4 X2
K56, EUS BX & MMP-7 MMP-9T 431112 Wr 4 S
gl EUS iigWigsie A B 25, B EUS
XA MMP-7 MMP-9 X 8 4 T 43301 40 B 14 o 1
ZU AT EUS(x2=31.4723,P< 0.01 ;% 6), [d]
e, 24 K, EUS kG MMP-7 MMP-9 XJ 15 Ji
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%* 6 BEBEE EUS 1 EUS BE& MMP-7, MMP-9 T 5 HiAERERM L
Table 6 Comparison of the accuracy rate of T stage between EUS and EUS combined with MMP-7, MMP-9 in patients

with gastric carcinoma

The method for stage  Correct preoperative staging (n) Incorrect preoperative staging(n) Diagnostic accuracy rate / % X P
EUS 401 80.2
31.4723 < 0.01
EMM 462 92.4

%*7 BREHE EUS # EUS Bk& MMP-7,MMP-9 N HHEMRALE
Table 7 Comparison of the accuracy rate of N stage between EUS and EUS combined with MMP-7, MMP-9 in patients

with gastric carcinoma

The method for stage  Correct preoperative staging (n) Incorrect preoperative staging(n) Diagnostic accuracy rate / % X P
EUS 415 80.3
29.7224 < 0.01
EMM 470 94.0

N2 B ME A R W 0 e T B 4 EUS R 32 ()3
=29.7224,P<0.01;% 7).,

3 4 ik

EUS fEfgfs B BEI N 5 J245H , it 7548 H
R IR AR AL TR E X B s R AT T 433, DL RE
S Z AR I 3G R s P TR IR | RIS A
IRl R | IR R 2 SRR G T O il R
VR I A0 bR . EUS X B9 T 208 v
IR, N 70% ~ 95% "2 AEH N EUS 1%
) R IEIEEITE 1 ~ 3 B4 E YR T T, 1,
W EUS Xof F 103 B8 d i) A JA DT o A 3l o 5 X T
T, Ty WA, BT 55 4l LT YA FN 9 E IR
I, Zg T, A n o N kB
Jeay BB AN Z2 W AV 7 R e sl g - R 4 P
EUS HH7E IR /N B T A 3ad vk e, fel s &
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