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[ Abstract ]
tumor with a high mortality. Surgery is the only potential hope of

Cancer cancer staging manual ( 8th edition )

Pancreatic cancer is a highly malignant

cure for patients with pancreatic cancer. Imaging examination
plays an essential role in both the early diagnosis and preopera-
tive assessment. Accurate tumor staging has guiding significance
for clinical practice. Appropriate therapeutic schedule will be
selected according to the tumor staging, and then patients’ pro-
gnosis can be evaluated. Recently,the TNM staging systems for
pancreatic cancer have been updated by American Joint Committee
on Cancer (AJCC). Major changes were made in the T and N
staging. This article will review the updates of the 8th edition of
AJCC cancer staging for pancreatic cancer from radiography aspect.

[ Key words]

Pancreatic neoplasms;  Tumor staging;

Imaging examination; American Joint
Committee on Cancer

Fund program: Zhejiang Provincial Key Innovation Team
of Pancreatic Cancer Diagnosis & Treat-

ment (2013TDO06)

DOI:10.3760/ cma.].issn.1673-9752.2017.04.004

FE 5L : 310009 AN, I B2 27 B B s 27— B2 e S
(I A H M) HFIHBANRL (5 F A2 )

HAEVEH 4y H M, Email ; cjr. yurisheng@ vip.163.com

- HErah A -

BEPW/\EH%M
/'?/1%

i AR 2 T Ak 2R G I M M S R | A
B, FL 30192 T R e, O R L TS AN A, S AR AR TE
R<6%', I, HIERE RGN IR e T
JEIRBEE 4 (72 WER AR 4 T 35 SRR
YT 7 R RE L RO R TG . 2o I R S ik
T2 RS B RE IR A 25 (AJCC) JE A8 43 3
W57 RRAETEBR A, X AJCC 55 7 JiBE 98 43 30 i 1
PRARSENE B ] G PR T RS AT A A Y
AJCC %5 8 RUBERRIE 23 WA X 45 7 RUAE 76 f8 1R) F 47
TAEIT(E 1), BRI 4 01T 8 0 4% 2% I r“%u
(TR ) o B PG A ST 17T I A A B 2 4

AJG ARG KL, 8 1 5% 1%?%%%%7&%5%5%58’]/ \ﬁﬁ
SHAIT R RE B CE R B3 WAL F Xt
SBATAT 1) IR AR 43 B 2R A T IR A 20 AT , AT B 4 b X

JRARIEE A T2 W 50T A, | (2 E R AR 2 =R W S
RITI R,
1 T4%H

AJCC 36 7 MBI 73 JA 0 T 0 JA A% o 1 vl &
S M7 3 e, HAZ 0 [R5 T3 3 < iy ¥ i 22 ik
BRAN B R ER T R AR o R, A, H
WL BRI P 12 P TR A%, Bl B IR S 5
FRIZH 20 FEASTE I, e PR T AR v o 45 22 IR i 4 571
A T3, i Allen %5 i Z2 B 78 25 2 R < AR
i AJCC 55 7 MR IR 9 o3 AR M, R45 R, VIR 1Y
TINO I & Z M AT B A, 2 59 A Gt
X [RIE A5 2 R AR 5 1 22 0 g
15 P i £ 1 A A B TR 2 DDA 56, ELIA O Fijyes .
RIPEE T WA — R B iy AJCe
55 8 W ARIE A I T bR e LA 5 s i T AR
Pk, MEAG2E A BE 43 BT, 3K — BB (o 45 T S ) 1 U
SR AT T A W vEsG . LA TAES, T
“bRE IR 2R AR AN X — IR PR R R A
Z AR R 25 5 [A]— BB 3 8 AN R TR R 15 T
T R AR A0 B b o P IR e R LA ok
X435 T1 T2 F1 T3 3, SO U, #RAEPE S 5



PAETRAMRL 2L AR 2017 4E 4 55 16 555 4 1 Chin J Dig Surg, April 2017, Vol.16,No.4 - 337 .

F 1 AJCCHE 8 IS5 7 MUBLARIE TNM 434 ey Hb 5%

TNM 4334 AJCC 55 8 WUBERYE TNM J3 01 bm i AJCC 55 7 USRS TNM 33917 i
JE % figeE ('T) Tx W . J5 e g T DAy Tx 1 J5UR g Jo vk PTAG
TO 1 . Jo )5 & ihge TO #H . Jo 5 & Ihis
Tis . 5070 Tis # : A9
T1 . MR R £ <2.0 em T1 3. e s BT IR, K AR <2.0 em
Tla . MR KB <0.5 cm
T1b 3. g i K 4%>0. 5 em H<1.0 cm
Tle . MEHRKRER=1.0 cm H.<2.0 cm
T2 ) MR K B AE>2. 0 em H.<4.0 em T2 . MEg R PR F AR, HIe K 5 A48>2. 0 em
T3 1 MR e R A2 >4. 0 em T3 0. e V2 e S IR A, IH R AR A0 M B ko 3R BB L B vk
T4 W MR AN KN RICIE T 5 R L 3h T4 ] IR AT I AR AE IR I T 8 R L Bk (R AT -
JokA (50 B S 3hik ARYIER)
[X Ik B 45 () Nx . bk L S5 B TRk PE A Nx 1 . ik L8556 8 Tk Al
NO i TG itk (2 45 55 NO 1 . JC X Itk (1 25 54
N1 #.1~3 Mok a5 % N1 A I 2 54 %
N2 . =4 F X3tk L 45 576 7
AR (M) MO #i . T b5 MO . Foim b5 #

M1 i A AR
Gapii I A 1. TINOMO
I B 1. T2NOMO
11 A 341 T3NOMO
11 B #].T1~3N1MO
M4 . {FAaf TN2MO, T4 {T-477 NMO
VA AT T AT NM1

M1 . A A5 R

I A 8], TINOMO

[ B 1. T2NOMO

T A 8. T3NOMO

1B :T1~3N1MO
3% . T4 {FA77 NMO
IV ATfA] T AT NM1

L AJCC: B EIE A&

Sy — VB S AE T T4 W), BOUH T B R T )
bRk — FPERG A seAh, t TR R AL T
Jo R 1Bl ik, T A B0 ke = UM S AT R
I, AJCC 55 8 R g o WIAR R AR AL HE I T
R LK AME I T BF RSk Z A2 X —fr
e, 75 T4 IR INE UL, FiE T8
FRBIARW &, U HE Z AR E CT M MRI K4
(832 1o T e P s LA 42 A0 156 0 P VA 2 AN P
MERE, PRI, AJCC 26 8 FRJBE RS 43 I %5 T T4 111
HB I AN AR IR A TAEH R,

AN, AJCC 55 8 FRBR B8 40 0K T1 943K
Tla (M E K E 42 <0.5 cm) [ T1b 3 ( b & K
HA4%>0.5 cm H<1.0 em) Tle (MR K EHA =
1.Oem H.<2.0 em), 3% — 5 45 &K ofiE < 77 B
A, PREL X AR 2 W A R, X XL RS
I —AS B Pk K

i SCHRHR A - T1 BB R o5 T AR UI R il i)
2.95% , b B4 <1.0 em BYBEARIE B 5 F AR IR
R 0. 55% % T B4R < 1.0 em BRI B 214
PRI T H LA R E A S B AR R R

W2 WrR A AR, 5 HALE VR, ToR 5 I R R A
KB A TR AR R 2 Wb R AR
XTI AR <1. 0 em B, BT DA FARYIER N F
MZEATRIT L S AR R ih 100%™, AR THR
BTG, LB I AR B X /0N B R R 0 12 K
ST H ETRCR T T R IS W SR A A
ARG ZHEEHE CT il MRI A 4r

ZHFIRHE CT K2 eI B ik s R vk &
T ABX /NI 2 Wi AE A — o SR BR % .
THEAE<L. 0 cm RN IR 0L, B2 AHCHE T,
XFHEAR<2. 0 em (AR , A 10 0P AfF 5 445 AR
INZHEIRHE CT WIS W R R 77%" AR
BRZ A B e B AP AE — 2 22 5, YR IR ELAR /D
i, ZHEEBE CT K2 oo KO B, B, 4
AREXHEE, ARG SR X HRIES G 45 s,
JER ARSI o ) i AR B e K, g 5 TR R 2z [ ) %o L
SN L TR T RN S DL PR UN AR
i, AR -5 T M S B =2 0 1) LA 22 S A/, o R 7
PRPIIEIAR , IebRd i i s Ak, P 2 22 ] A 6 L sl
WX /0 g AR 9 20 Bk 0 R R s TS T, B AR <



- 338 - BT LA R A 2017 4E 4 28 16 355 4 3 Chin J Dig Surg, April 2017, Vol.16,No.4

2.0 em S AREST 1 RAR S ZHEIRE CT K 45 5 %=
R A e R S BOLRS B FRAIR, SR I 284y
FRAELF I /N R H P B — Se [ IR &2, i e ™
gk BT BT TR 25 AR | X B[R] $EAE B A R T
CT K 2 B S 700 1) /N e B g R A2 I TR I
M CT K A AE R AR5, (0 R & B g B, 5 2
PORPE— 54 24 K4, W MRT MRCP \EUS \PET/
CT 5%,

MRI 4 2 7751 A%, sk §Om B84 ( diffu-
sion weighted imaging, DWI) | g 233455 9§ . MRCP
85 X/ INBRARAE 2 WL T ZHEIRE CT A Ay, Park
N BRRE S I R - 2R P T W B N R
RIS T I AR RN S B TR BRI R VR T R
B FEURE P, 4k K TR ik, MRCP K A A]
B R A TS M R [ AR 2 A B 2 e B oa
W I BRI A OCR

Wi % 2 HEIENE CT A1 MRI K 25 R 19 & J |, K
043 TR R 9 1T B oA A 12 W, (EL IR A s 1 L 42
Az f S TR B & A FRARF AR
Wi & J& , R FH 4 S 1 B 30 A X b 700 6 4R i g 3t
AT ] AR ST IS T — S R R e S — b
o S O R bR, R IR 2 R AR W Ak
(BEA 2R L) dnfa] i ik 8 0% s 5
JE 1R A R ) B L A2 JBR B i o AR 2R I
B R

HATOF B IR AR E ABUREA CA19-9 Rk
1 1. Survivin 5[4, CA19-9 7E AR P i BHEAS:
MRS E H B A N B 1 & Survivin
EOERRE RS E RS EYR A, A%
T B IR g O i) R A A (RS AN, B
K BB 43 T R A G B FI AR R, 0 CEACAM-1
CEACAM-6 .CD133 ,S100A4  midkine %5, WI5t 8%
FR R B8 AH A2 AR AT VEGE 36 J A K I 7324k IR
PABGLT e 2 A T RS R 2 AR AR b iR
— 0 55 AR A S 19 miRNA AR, HETEALE
AR 0 BRI A DG bR AR P L AHL i o 5 4
JE T IR L 1) AR P A S R PRI, X T B B g
TR BB A R R A AR

1) L AG I O B AR A 35 FH A S g X LR, PR
b, A SRR AR 1) RS2 W RORS 2 8, 75 BN W
PRFE IR AT 1) 8 A5 B LT AR A R A 35 1) 4044
il 25 = AR AR S B T IRE . EE TR
MRI # [ % b ) a6 A7 B T IR T1a . T1b 1
ok & B

2 N&H

AJCC 55 7 WRUBE MR o3 S0 Am R DX sl itk 1 45
FERE LAk NO JIAN N1 38, B DX Itk 4 285 J0 3 B A
HHH 0 —Z 5 PRI L5 R Bom bk L 25 5 B 4
H 5 HUSAHE2  AJCC 465 8 RS I8 43 1 b
P DI T 25 2 B 15 L 43 R NO T TG IX 3tk (2 45
A% N1 1~ 3 MO Stk L 4556 8 N2 1. =4 M
IR ZE 5558, Allen 55 1 Z d D 5T 45 R
7N MR IX — 20 I kRvE  NO N1 N2 31 g 19 15 e
B, EFARITE S, BT FARSRE S Hagkh
FAREF I PN — 7 B0H 1k EL 2 AN AR 4 i PE Al IR
TR EL 5 A0, BRI, o] 7 FH A5 2 A 2 X e i
W EL SR A T A o A B

H T, 15 24K A X NO NT N2 31 A9 I W45 A
PRIXE, 38 H AR A5 b K JE A A IfHs
INHE S G 4 J5 AP S ARk B s e R i L
FARERBLZ (X T bk B 2 i K e D) e )
PAAEAE S L, T FH AT R 42 >0.8 em 7RI EL
SEEERS MR 24 AT AR > 1.0 em $E/R kL 45
FERS L HL R B2 0 LA S 0 b T % A A R
NEPERGAE R S5 AT BB 55 RN PR AR A G TR
MRS FER R AR R BB IE W kAT ie e &
HIERE T DRI, (UMK SRR 25 27 A wfE L A o D
WELEL R 56, A SCHRHGE : PET/CT K4 A 1)
AR A A5, MK 5 bk L 445 5% HBC A A 8 40 ) 46 4 (° F-
FDG) BYEARIEA T a2 W, i R SO H 96k B 45 K
INFIE ARSI, A2 W 1) AR AR S A
CT K™ MRI A A RO R 55 2 Rl 7
G R B8 AG IR — R RE R A | AT LIS T
Aoz 3, I AT R 5 A 2 K A G
(AT A5 R AR 3 LI e | ] ik 5L i 35 A4 R
YIRS A A, T R bk ELZ5 AR A i s . Rk
NRE VBV E R T R (AR RE |2 2 4 e N
g Fas W Xk B 45 7 AL 1 REUEL T CT K dr,
FE—E R 1 0TS B2 W B 1 bk 2 285 B s g v
AR ELZE RS B2 Wi A M /MR L 25 MRI
L 1 A £ A5 A S ) R IR e AR TR 4 R R
A0 1 P EEL 5 5 00 1) — B R, L2 W bk L &
RS MER % 5 T CT MRI, PET/CT & #8131
S MR bk B A 4 AR S W e B 1 bk 2 45 7 2R A
JE RN S B A v, A S o B0 1) G A L A B
0 B A IR R 12 Wik L 25 576 7% 3505 23 722 4
WREL S SR kb PELT e AL R ZE PR AT R AR A
SIS T ok 2 290 A AT Y SR s B AR PH PR IR, T



PAETRAMRL 2L AR 2017 4E 4 55 16 555 4 1 Chin J Dig Surg, April 2017, Vol.16,No.4

- 339 -

P RR TR BA AU | R
R S HE A AR TR R MERA 2 PR 25 e 78, i 4F
kAR E IR K B A s AR A A
i A 2 28 e R A [ UM 5, 2 AR G 00 9
KL S5 B AL A | 28 B0 IE 52 ELA I R S A L
H T I g DX I L2 2 A% A A i MELL 2 W, 3
SARALE ] BEAT B T BRI DX L 25 B B2 1 12
W, A T — PR IEIESE

3 N

AJCC FETFIE R = 2 UF 48 X 1 Mg 9 o0 BT s v
FFH0E  FE5 7 BROERN b, X T 43 910 N 20 k47
TEKRBET, 5B ERE WS BRI, X
—ABTT X B U TR R S R R O
I S B R 3 — 8T 0 o3 AR v 42 a0 JR g 2 2 Rt
LW SIRIT IR, I AR B AR R A T
2, VLSRRI 1) RIS W R A

S5 3k

[1] Conroy T, Bachet JB, Ayav A, et al. Current standards and new
innovative approaches for treatment of pancreatic cancer[ J]. Eur J
Cancer,2016,57:10-22. DOI;10.1016/j.ejca.2015.12.026.

[2] Siegel RL, Miller KD, Jemal A. Cancer Statistics,2017[J]. CA
Cancer J Clin,2017,67(1) :7-30. DOI;10.3322/ caac.21387.

[3] Adsay NV, Bagci P, Tajiri T, et al. Pathologic staging of pancre-
atic, ampullary, biliary, and gallbladder cancers: pitfalls and
practical limitations of the current AJCC/UICC TNM staging sys-
tem and opportunities for improvement[ J]. Semin Diagn Pathol ,
2012,29(3) :127-141. DOI.:10.1053/).semdp.2012.08.010.

[4] Saka B, Balci S, Basturk O, et al. Pancreatic Ductal Adenocarci-
noma is Spread to the Peripancreatic Soft Tissue in the Majority of
Resected Cases, Rendering the AJCC T-Stage Protocol (7th Edi-
tion) Inapplicable and Insignificant; A Size-Based Staging System
(pT1,: <2, pT2; >2-<4, pT3: >4 ¢cm) is More Valid and Clin-
ically Relevant[ J]. Ann Surg Oncol, 2016,23 (6) ;:2010-2018.
DOI;10.1245/510434-016-5093-7.

[5] Allen PJ, Kuk D, Castillo CF, et al. Multi-institutional Validation
Study of the American Joint Commission on Cancer ( 8th Edition)
Changes for T and N Staging in Patients With Pancreatic Adeno-
carcinomal J]. Ann Surg,2017,265(1) :185-191. DOI.10.1097/
SLA.0000000000001763.

[6] Winter JM, Jiang W, Basturk O, et al. Recurrence and Survival
After Resection of Small Intraductal Papillary Mucinous Neoplasm-
associated Carcinomas ( <20-mm Invasive Component) ; A Multi-
institutional Analysis [ J]. Ann Surg, 2016, 263 ( 4) . 793-801.
DOI;10.1097/SLA.0000000000001319.

[7] Jung KW, Kim MH, Lee TY, et al. Clinicopathological aspects of
542 cases of pancreatic cancer; a special emphasis on small pan-
creatic cancer[ J]. J Korean Med Sci,2007,22( Suppl) : S79-S85.
DOI:10.3346/jkms.2007.22.5S.579.

[8] Schima W, Ba-Ssalamah A, Kolblinger C, et al. Pancreatic ade-
nocarcinoma[ J ]. Eur Radiol, 2007, 17 (3) : 638-649. DOI: 10.
1007/s00330-006-0435-7.

[9] Agarwal B, Correa AM, Ho L. Survival in pancreatic carcinoma

[10]

[11]

[14]

[15]

[21]

[22]

[23]

[24]

[25]

based on tumor size[ J]. Pancreas,2008,36( 1) :el5-e20. DOI:
10.1097/mpa.0b013e31814de421.

Pongprasobchai S, Pannala R, Smyrk TC, et al. Long-term surviv-
al and prognostic indicators in small ( <or=2 cm) pancreatic
cancer[ J]. Pancreatology,2008,8 (6) :587-592. DOI; 10.1159/
000161009.

Bronstein YL, Loyer EM, Kaur H, et al. Detection of small pan-
creatic tumors with multiphasic helical CT [ J]. AJR Am J
Roentgenol ,2004, 182 (3) : 619-623. DOI. 10. 2214/ ajr. 182. 3.
1820619.

PREZR, UM AL R G ARA [ M. B3 BRI HOR
JiiAt:,2010:991-999.

Yoon SH, Lee JM, Cho JY, et al. Small ( <20 mm) pancreatic
adenocarcinomas; analysis of enhancement patterns and secondary
signs with multiphasic multidetector CT[ J]. Radiology,2011,259
(2) :442-452. DOI.:10.1148/radiol.11101133.

Park MJ, Kim YK, Choi SY, et al. Preoperative detection of small
pancreatic carcinoma: value of adding diffusion-weighted imaging
to conventional MR imaging for improving confidence level [ ] ].
Radiology, 2014, 273 ( 2 ). 433-443. DOI. 10. 1148/radiol.
14132563.

Canto MI, Hruban RH, Fishman EK, et al. Frequent detection of
pancreatic lesions in asymptomatic high-risk individuals [ J ].
Gastroenterology, 2012, 142 (4) . 796-804. DOI 10.1053/]. gastro.
2012.01.005.

Chen C, Wu CQ, Chen TW, et al. Molecular Imaging with MRI ;
Potential Application in Pancreatic Cancer[ J]. Biomed Res Int,
2015,2015.624074. DOI.10.1155/2015/624074.

Chakraborty S, Baine MJ, Sasson AR, et al. Current status of mo-
lecular markers for early detection of sporadic pancreatic cancer
[J]. Biochim Biophys Acta, 2011, 1815 (1) :44-64. DOI; 10.
1016/j.bbcan.2010.09.002.

Dong H, Qian D, Wang Y, et al. Survivin expression and serum
levels in pancreatic cancer[ J]. World J Surg Oncol ,2015,13:189.
DOI:10.1186/512957-015-0605-7.

Park JY, Hiroshima Y, Lee JY, et al. MUCI selectively targets
human pancreatic cancer in orthotopic nude mouse models [ J].
PLoS One,2015,10(3) :e0122100. DOI; 10.1371/journal. pone.
0122100.

Valsangkar NP, Bush DM, Michaelson JS, et al. NO/N1, PNL,
or LNR? The effect of lymph node number on accurate survival
prediction in pancreatic ductal adenocarcinomal J]. J Gastrointest
Surg,2013,17(2) :257-266. DOI;10.1007/s11605-012-1974-7.
Strobel O, Hinz U, Gluth A, et al. Pancreatic adenocarcinoma
number of positive nodes allows to distinguish several N categories
[J]. Ann Surg, 2015, 261 (5): 961-969. DOI. 10. 1097/SLA.
0000000000000814.

Mack MG, Rieger J, Baghi M, et al. Cervical lymph nodes[J].
Eur J Radiol,2008,66(3) :493-500. DOI:10.1016/]j.ejrad.2008.
01.019.

King AD, Tse GM, Ahuja AT, et al. Necrosis in metastatic neck
nodes; diagnostic accuracy of CT, MR imaging, and US[]].
Radiology, 2004, 230 ( 3 ). 720-726. DOI. 10. 1148/radiol.
2303030157.

Chen CY, Hsu JS, Wu DC, et al. Gastric cancer: preoperative lo-
cal staging with 3D multi-detector row CT—correlation with surgi-
cal and histopathologic results[ J]. Radiology,2007,242(2) :472-
482. DOI;10.1148/radiol.2422051557.

Sohn KM, Lee JM, Lee SY, et al. Comparing MR imaging and CT
in the staging of gastric carcinoma[ J]. AJR Am J Roentgenol,
2000,174(6) :1551-1557. DOI:10.2214/ajr.174.6.1741551.



- 340 - AR ILAMEL 2k 2017 4F 4 A5 16 %55 4 ] Chin J Dig Surg, April 2017, Vol.16,No.4

[26] Brown G, Richards CJ, Bourne MW, et al. Morphologic predictors node malignancy: a logistic regression model [ J]. AJR Am J
of lymph node status in rectal cancer with use of high-spatial-reso- Roentgenol ,2009,193 (3) : W230-W237. DOI; 10.2214/AJR.08.
lution MR imaging with histopathologic comparison[ J]. Radiology , 2175.

2003,227(2) :371-377. DOI.10.1148/radiol.2272011747. [31] Choi SH, Moon WK, Hong JH, et al. Lymph node metastasis; ul-

[27] Fong ZV, Tan WP, Lavu H, et al. Preoperative imaging for re- trasmall superparamagnetic iron oxide-enhanced MR imaging ver-
sectable periampullary cancer: clinicopathologic implications of re- sus PET/CT in a rabbit model[ J ]. Radiology,2007,242(1) :137-
ported radiographic findings [ J]. J Gastrointest Surg, 2013, 17 143. DOI.10.1148/radiol.2421060093.

(6) :1098-1106. DOI:10.1007/s11605-013-2181-x. [32] Narayanan P, Iyngkaran T, Sohaib SA, et al. Pearls and pitfalls of

[28] Golder WA. Lymph node diagnosis in oncologic imaging: a dilem- MR lymphography in gynecologic malignancy[J]. Radiographics,
ma still waiting to be solved [ J]. Onkologie, 2004, 27 (2) : 194- 2009,29(4) :1057-1069. DOI; 10.1148/rg.294085231.

199. DOI:10.1159/000076912. [33] Huang YQ, Liang CH, He L, et al. Development and Validation

[29] Imai H, Doi R, Kanazawa H, et al. Preoperative assessment of of a Radiomics Nomogram for Preoperative Prediction of Lymph
para-aortic lymph node metastasis in patients with pancreatic canc- Node Metastasis in Colorectal Cancer[J]. J Clin Oncol,2016,34
er[J]. Tnt J Clin Oncol, 2010, 15(3) :294-300. DOI: 10.1007/ (18) ;2157-2164. DOI;10.1200/JC0.2015.65.9128.
510147-910-0066-5. . ( qﬁ\ﬁ'} H ﬂ;ﬁ . 2017—02—16)

[30] Pandharipande PV, Mora JT, Uppot RN, et al. Lymphotropic (ASCHE . )

nanoparticle-enhanced MRI for independent prediction of lymph

CEE - AEH - R -
AR AR

AR 2016 47 AR R 27 22 264 SE T G HERS SUORVE O 2R AT 2016 AR5 1 TR ERHUETTINT .

—. EEEE
AW B SCE A TR
—_.E£mWmH

BORVARUEZE 5, h B30 8 T oh SO EOCHER T , B H 224 P25 /N B A T H NSNS R
A (1) BETE - [ K E R LTS & Tl (973 14) (2013CB532002)

Fund program: National Key Basic Research Program of China(973 Program) (2013CB532002)

(2)BEETE  [HK A AR LS (30271269)

Fund program: National Natural Science Foundation of China(30271269)
=, \Ri&t
1. BORTEAHE SAE S h SRR SR A A AR 22515, 7ol
(1)
FiE R ORI R A AT ST/ B BA S RIS/ T BT 95 91 %ok FRBAF 5 i . WA/ R4 XX 4FE X A & XX AE X A X Al

e IR IR BORE

(2)IE3C:
1 #REFHE
L1
SR VRS VB T 8] A BIF 5/ [0 B A S 5/ o i 91 o B8 D7 i . W/ W3¢ XA XXX i A 3 RO WOk, JHLrp I8 X 48]

2. A BE 2EAC BRI A S
S0 AR U BF ST G, VR R B HS AR AR S 45 A 1 ST RIS B2 3 2 (A PR b X PR A ol R
PERY) BT S ERAERR I  BERIR LT B St SCPE (S5 T e S0h ) Mz s R s R =, oF
W B SR SIS S i I S TS SEIR B E R A S S B ERVE . A IR R BRI S
AN AR o R e (e B2 B St 15 XXXXXX,
W, FliRpRFn{ESE Tk A
BURZEFTIESCR S 3CHkAT, < Flzs o g€ “YEE STk A B AR 5 1E SC Y 2 AR 22 4w
.S E
XA DOI Zifith i SCEE LA S DOL, B FIZ 5k SR R . SUR S % SCRk AR R4S B IS SCIRE T IS 5 85k, %3¢
BRACR BOR B3 =022 45, ANBLRHE SR 4EH8 =20 &5, 5k =25 &, BT T m s A7 3 TSk, sl
(1] XUk, WA, BE3E 0 PR 0 XU 119 35 A% R A B L ) ] P 4800 48 9 24 76, 2015, 43 (9) : 760-764. DOI; 10.3760/
cma.j.issn.0253-3758.2015.09.003.
(2] BRELK, SR T 20 i 78 JF A48 b 9 57 P 0AR A B2 [ 1/CD ] v AR T E AP B T2 R 2 fe 1 2% 7, 2012, 1(2) - 70-73.
DOI: 10.3877/cma.j.issn.2095-3232.2012.02.001.



