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[ Abstract)

and to provide the reference to improve the interventional radiology technique in dealing with the hemoptysis.

Objective To analyze the causes of recurrent hemoptysis after interventional treatment

Methods From Oct. 2000 to Oct. 2008, repeated interventional procedure was carried out in 22 patients
with recurrent hemoptysis after initial interventional treatment. After the bronchial arterial angiography and
collateral branch arterial angiography were performed, embolization of diseased arteries with gelatin sponge
particle, PVA particle or microcoil was conducted. Results Of 22 patients, re-canalization of the bronchial
arteries was seen in 4, blood supply from additional bronchial artery other than from the already embolized
bronchial artery in 3, and blood supply from the collaterals in 15. Technical success of the second
interventional treatment was achieved in all the 22 cases. Bleeding ceased immediately after the second
interventional treatment and no recurrent hemoptysis occurred during the follow-up period of 3 months to 4
years. Conclusion Complete embolization of all arteries related to the hemoptysis together with actively
dealing with the primary disease can effectively improve the successful rate of interventional treatment for the

massive hemoptysis. (] Intervent Radiol, 2010, 19: 012-015)

[Key words] hemoplysis; recurrence; artery; interventional radiology

2 SR sk 22K (bronchial arterial
embolization, BAE) T J8 A Il K iy K I 11 & )
FOR R 4t R 22 B0 i 8 E IR T RCR I R B A
DEUR B BN NIBIT TR RORAE" , ARBFTE 45T
Bt 2000 4F 10 H £ 2008 4F 10 H 3 22 ] K i 2
I ARYT IR S R I BORE B AR B I R R
JE PR, Ay ik R A AR ORI S

PR A7 100853 db st Hh ] A R AR i 2 6 B e A AR
WEES : ok E-mail: wangmq@vip.sina.com

1 #¥EFE
L1 IR SR

2000 4 10 H -2008 4% 10 H A% 1fit 16 3 B 18
SUE BAE J5 1 ~ 30 d WA 5 22 4, 55 15
B, 2 7 00, AR 25 ~ 72 % SR E (46 £ 20) % I
g PRA i P i i 4 451, 18 R i e 2% 1 i), 52X
BT 1S 0, e s 2 4

22 ¥ LA i AT T S B ki 52 A BAE,
A NIBITHT 24 h NI IR 250 ~ 1 100 ml, 34
(450 = 290) ml, A Ajf¥r)a 1~ 30 d N kA HIK



AT 223 2010 4F 1 A48 19 %545 1 ] Intervent Radiol 2010, Vol.19, No.1

W, A TR [ By RN 3R B B T AR BE R A 1)
P 3 MR B UL BRI A ATRIT IR G R R
I7 7 2R RE A R O R R PR RIR T SR AT A Ak sk
W I 1 T R S I 0, R R 2 B A Rl 215
1.2 ik

121 SEFEHXRESKEE SR EH 2 K
I ARG St AT LB B kE . A
GE 22 7] INNOVA 4100 1Q %574k 1 Hi i 45 & 524X
(5 i) .GE %57 INNOVA 3100 1Q %5 4k - #z i 45
T AL (4 ) JLCV Plus 2 1l 48 ¥ 524 (13 44]) ,
WA R 3 Wi/s. I R Seldinger £ A % il ik )
Wk A 4 F Sk AR5 255 1 GE N DL A
4 F P42 1 8 (Simmons 1) s B gy I I (C 1T ) &4
TR ARAE KOTSRS ks R A AR
B ARE HRE4E (370 mgl/ml) (3 A EE 3 ml/
s, Mt 9 ml,

122 T H A 2 M4 A SR B ki ZE 6
SERAEBLTE AR ST Y e A A R S i
LA I JEE N Bl kN R A Bl kL HDIR BT IR TR

Sk ]Sl Bk B Sl bk A B S A IR e P 5
IRV IFsh bk S (RH) (IR 4 1T RS 45 Wi
Wi G (YASHIRO) , 1 3 148 36 5% 1 AR F 5]
J#E 3 ~4ml/s, B9~ 12 ml,

1.2.3 IR ZES AR X 22 B & A kg
MR E AT R A R ZEAR ] 3 F [WHh24 14
i ,4 F 248 8 17, #ZEM R LM BE R (PVA
KL, 500 ~ 700 pm) + B e T 458 #4567 (2 mm x 2 mm
x 2 mm)16 i . B4k + PVA kL (500 ~
700 wm) + A9 22 Bl (18-3-2,18-3-3,18-5-2)6 14,

2 #R

2.1 @&

211 ZRESGER T 178 2 WA ARIT
I 249 50 W LRI AT SO B kG . 4 B R A B
SCRE Sk S SR I, 18 5 R R LA 1
UK JE 1 3G B ke ZE R 92, A 3 DRI 1 IR
A ANIRIT ISR S 5k A i 5 2.3 3230 3
Bk 5 gt (B 1), B[R AT 4 28307

a BB 2 WL RS B ORI O] B SE RE AR GE b BB 2 WM A R B BORBR a 8 TR R ¢ B 2 WIS B WORBR I a b 3 5 BT R

CLO IS8 B o

BRI 2 A BB ()T IR S RAT B 3 AR (), (L)

3L St 55 0 R A 2 B SR B KRGO g A IR G SR A T R R 2 S S Ik T N g
(=), (L) BIRGFOREELEHKE %

A R 1

1 ZAREY KRG BAE 555 2 Wl R R A 56 2.3 U Ik Z 54t

212 S A 245 Ml AL S B R PN Bl Bk
Z 5t 12 41, 88 T sh kS S5k 4t S 41,
18] 2l Bk 2 5 9k AHE o 3 451, g 6 A0 2 Jik 2 45 9
S 3 4, HAR BT 2 5 gk 1 4], 3 85
YL E R (3 ~ 9 mm) Iy WL EAL A A
T A 114 A it A (&1 2.3) o A A Sz i 45 A
F X FEFR A1 8 6 B, iR L A A O Gt (3
], S i 2SI SR i E O B, AL I S A S 3
S Bk o> A L BT Bl K 2 SO O I
3 i It S 100 -5 B0 bk 2 S L 3 4 A
I I3 37

22 Jrik

852 WA AT M E AR R 100%, A&
WETT 3 ~ 48 S H R, H S HIFARE 6 ~
20 AL TR AR ENRE R . BEIF Kk
il 6 1, oA B F A 3 B, Rk 1 ~
3 d, BORGRFRRAL B, A B R 0 R DR XE R JUL T
i 2 B, 2 T AR B RS IR AE 12 h
BT I o AR H BN B S NS TR 1, R AR AR
AbFE

3 g
BEFEIE BAE JE07 KM I 09 A 207 2, 5 51 il
B T HNEHAIFRCR A AN RHE T R R T R R



A AT #2235 2010 4E 1 45 19 %45 1 1 ] Intervent Radiol 2010, Vol.19, No.1

7% i 9RA A5 A0 M b 52 YK A i R o 22 M g

J& 4 2l ok 2 5 il A3 1 O mT

BBk IE 1 (—), 5 CT Fim

AR &
2 WM LA 1 YK BAR J5 P I L 5 5% 5 M B 4
Bk 5t
I RV 558 e 1) R A L 2R T N AMRGE B R, BAE
AR LI %R 95% ~ 100% , 2tk 52 K 1 1R 2%
~27%(ARJGMEE 1 ~ 30 d)', FK B 2000 4F 6 J -
2008 4F 10 J fB[a] 262 5 K KM% 1174 A6 97 &
oL 22 BIEAN AVRYTE 1 ~ 30 d B LI, Atk
52 Ik 8.4% , A e 11 bE A2 % I R 51k
Eive
3.1 Z 5978 B S A i Ak B

SR Bk LAA 52 i 4 S 5 e Ak At i 2
BOH OLBI A AR 97 R IE IS 2be & & it A SR A
Z—, S50 S M B TR L i A Sl bk
i JEE PN Sl fok L FRCR ST M G A 8 ik A i A Ak, AR
Jits 00 e S %) 4 9 A0 S i A IR A & B IRT B ik
FE Sk L8 22 s kA A L A AR YT AR B L
113G Bk 52 A0 ATh AT 28 43 B AR i 5215 2
GERL MR Al A A7 R T SR 0 S i A a0
AR AN, il I SRR T 3k, e 7 R
B o7 U TR B N Bl K A s n T T RE S 5 e R
AR I P AR P S 347 i S A 2 L EL R A A R AT
W I, Wb B 2 R il A I A5 S O 1) TS RE  RTEY
11 il 2 ok 5% 7
32 S ATRIT R TEMD LR 2 Y 1 R
Xof 9 745 I e TS A JIC TR AR SE A g I I

O ZE N PR X LT R A 2 TR N E
R B LI T A AR YT R ZE R R 11 1 B
TR, KM 30 RAEM KR, R TR
h 354 WA 15 GE 1 I e ke 4 L At g Bk aT i =X
BRAE , A BOHT IV F IR Y PVA ok 50 . B
8 BT 0 1A A IR 97 R0 R ZE A R4 35 B
Jic it 4 PVA J0kL 53 P e 1 B R 4 R T T
Wik ZE R R PVA FORE 5055 B8 T At e 28
AL AELAS 20 i 451 v 475 A D 5 5 B A 2 i 1M 4
T 1), P D PR I Al L ) A FE I

a EZ
By Wi #a: ZE T 52 (<)

KA b MaER N Bk R R I A Bl Bk &
2 32 5 R A I ()

L
Earl) i SR ATV

3 M ER A Bk S 5 R A

T 00 9 R A I AR DT I 3 T G I A 790 IS
FERG L MG O, i ARG ZE R RL Y B 95 LB 5
SRR KA I FH AN [R) b 2 ) A ZE R RL AT sk 2D 1 2 -
RAE ) H B
3.3 A AWBRITRRIEEM B RN RS

I AT BT WA ZE 2 SR I T,
75 7 B 30 3 P B RT S SR 0 S I A 3 1 AR
LR R M, AR 2 oA AR R A JE SR B Bk
F T JE HoAth 3 UE B kS 28 SCRUE B Bk i A
3 B B e ], BT DAY AR FE I N T R
TR PR 3E /N B ZE A R LA IK 31 328 i R A A4 ZE 1)
By, —MHR 4R L 2 mm X 2 mm X 2 mm
NEL,PVA Bk 500 ~ 700 wm HH..
3.4 JfHR a1 A 3

it 38 A Al s AR (AN A MR L R AE ) 1
JEAEAE 25 BB A S Ik, T DG T A R M I 2 B
I FEIR T A TSN T A 0 78 AT AR IR T LA
FEARTE & I A 3 . A g 28, n B e Js g A
P M 23 T R A il B B RE A5 T 3K R I, BAE
ARty B MEIR T 1 e, — LM A5 b, 0 % T AR
BRI

(& % X k)

[1] Andersen PE. Imaging and interventional radiological treatment
of hemoptysis[J]. Acta Radiol, 2006, 47. 780 - 792.

(2] E M, Bk, 4Bvete. Bk P 3R sh ki 38 IR 97 R
LA RIEAT (D], A A4 28R, 2008, 17 737 - 739.

[3] Yoon W, Kim JK, Kim YH, et al. Bronchial and nonbronchial
systemic artery embolization for life-threatening hemoptysis: a
comprehensive review [J]. RadioGraphics, 2002, 22: 1395 -
1409.

[4] Corr P. Management of severe hemoptysis from pulmonary aspergil-
loma using endovascular embolization[J]. Cardiovasc Intervent

Radiol, 2006, 29: 807 - 810.



AT 2% 3 2010 4F 1 A 45 19 %55 1 1] ] Intervent Radiol 2010, Vol.19, No.l — 15 —

[5] van den Heuvel MM, Els Z, Koegelenberg CF, et al. Risk [9] Lee EW, Grant JD, Loh CT, et al. Bronchial and pulmonary
factors for recurrence of haemoptysis following bronchial artery arterial and venous interventions [J]. Semin Respir Crit Care
embolisation for life-threatening haemoptysis [J]. Int J Tuberc Med, 2008, 29: 395 - 404.

Lung Dis, 2007, 11: 909 - 914. [10] Wang GR, Ensor JE, Gupta S, et al. Bronchial artery emboliza-

[6] #T, th 3, B 2, & SR E Z K- bR BOKR tion for the management of hemoptysis in oncology patients:
LA AGRIT [T ] A A 242 7, 2009, 18 11 - 13. utility and prognostic factors [J]. J Vasc Interv Radiol, 2009,

(7] IRk, B &, £, & UGSk AR AUE 20:722 - 729.

Prok R R MR 22— BT s kS S5 atmT]. A AR [11] Velly JF, Jougon J, Laurent FS, et al. Massive haemoptysis:
e, 2008, 17: 88 - 91. management and treatment. What is the role of surgery?[J] Rev

[8] In HS, Bae JI, Park AW, et al. Bronchial artery arising from Mal Respir, 2005, 22: 777 - 784.

the left gastric artery in a patient with massive haemoptysis [J]. (W f 1 9 :2009-09-17)

Br J Radiol, 2006, 79: 171 - 173.

H OB
2010 LI NFI ST F R EVREH F B

A A AR AR 0 2 R ALk R 2 DX A A O 2 AR X AR S A R OR L A S A iR
AR B8 BE A AT 27 B K-, 32 0 0 ARMIE IR, 9548 0 AU 22 T A 3 16 52 K S 20T 1) 2% P RIS [R], £ A Tl 25 2%
RGBSR T, 24 2010 45 (I AU 27 A 5 DG AR B2 T I B AR AR S 20, 500 H 24 BRI AT 2758 HOR e Al
BIB9S :2009-09-01-035 ([) , 4 A G5 UK F R 9 1 265703 10 7p o JESINE 4 , BRI 28 0T

L2 GO g B AP L B Ll FORBRAR , IE7E A AU 22 B AR 6 Ll R TAR R B 3l 20

2. YRSEHCH N N AT A B BOR TN AT, B LR 80R , UFRE , SR SR sU A8 TA I G B

3. DR A AP IR BS A0k 25 F 00 A (el B CRT A2 B ) SRS A [l (Rl R 55 6 S SE R £ B B TE
“SINAKSERT ") o SRR LR 2 DY AR R S5 28 T g i M 4

47 G A 1O A g iE M 2 0 GBS B IEAK) , B0 B R R AR — Ik, B4R T 6 A ittt
TRAET 12 A s BlaAs nss 5 R R4 2 ik b (AR o

S WCBRARIE - B SN 5 2 GORE 9 MR 9%, 2 0 Uk A5 A S AT 200 S0, BRSNS g i ARIK AR VA

oo ik BT 1328 5 (O AU 2 2% ) 4 5

e i 200052

M 35:021-62409496,021-81818191

E-mail : jrfsxzz@163.com

(SN 5 2 &) % 536

SIS NS F AR S e RS F

o4 R $ A5 A F
)4k B4 S Hha TAE B 1A

L A Wi

o3k LI

E-mail F M




L A NIEFT 2T R ST B AL ISRELEL ! -

G B, ESEE, XK, EEE, KW
(A rp LN BB S R A NJBUR AL, bat, 100853
% AN g slETIC]PRY]

YT 44 JOURNAL OF INTERVENTIONAL RADIOLOGY

£, B0 - 2010, 19(1)

I e E 0K

SEER (1145

1. Andersen PE. Imaging and interventional radiological treatment of hemoptysis[J].Acta Radiol, 2006, 47:780-792.

2. T, BUKY, SRt Bk FErE SO U B IRk JE TG T O L IR PR [TT. A NJBCH 2238, 2008, 17:737-739.

3.Yoon W,Kim JK,Kim YH, et al.Bronchial and nonbronchial systemic artery embolization for life-threatening hemoptysis:a

comprehensive review[]].BadioGraphics, 2002, 22:1395-1409.

4. Corr P.Management of sevcre hemoptysis from pulmonary aspergil-loam using endovascular embolization[]].Cardiovasc

Intervent Radiol, 2006, 29:807-810.

5.van den Heuvei MM, Els Z, Koegelenberg CF, et alL.Risk factors for recurrence of haemoptysis following bronchial artery

embolisation for life-threatening haemoptysis[J]. Int J Tuberc Lung Dis, 2007, 11:909-914.
6. B, AR, H e, 55 SR A K- Bh BB SO L A AR YT L] A N A4 26k, 2009, 18:11-13.
7. XRGK, B, T, 5. SV B ZEARTR YT ST IR N I AR ISR R 2 B kS S AL L] A N Ak, 2008, 17:88-91.

8. In HS, Bae JI, Park AW, et al.Bronchial artery arising from the left gastric artery in a patient with massive

haemoptysis[J].Br J Radiol, 2006, 79:171-173.

9. Lee EW, Grant JD, Loh CT, et al.Bronchial and pulmonary arterial and venous interventions[J].Semin Respir Crit Care

Med, 2008, 29:395-404.

10. Wang GR, Ensor JE, Gupta S, et al.Bronchial artery emboliza—tion for the management of hemoptysis in oncology

patients:utility and prognostic factors[J].J Vase Interv Radiol, 2009, 20:722-729.

11.Velly JF, Jougon J, Laurent FS, et al.Massive haemoptysis:management and treatment.What is the role of surgery?[J]Rev Mal

Respir, 2005, 22:777-784.

AHABLSCER (104%)

Lo aiibse GAUe. AR, £AOF. £ 700 KMl S s ko 2 Jm SUR I IR 20 BT 2009
e L R WU G2, AT e W R T V87 SRS, B T i Py BRI S Ukl A 2E IR R IR AT 3%
S AR SRR S . S 2005 ~2007 46 ) LAIRE SEJFE A Y 52506 LIV RIEA A0 BT, AL B 985 52 5 L IR A AL

2. VORI WS A BEPAS. XE A R S U ) ko 9 I 52 R . 18 J PR B TS PRV IR ACIT 2. 2007
BN TEAT R LRI, (LY, SRR, T VAR AR L2 R . (LT T 52 R, 5 A0 {5119 58 % 2 [, 7 SR 1 37 40K, 2 F11990-20064F AT 1
L3510 0 3 CRFED KRR 5, 520K 1748, o S URPBRE T 0. 69, IUBLIL R B M MG AT 43

3R PARTL FERELL. BBEAS XN K. L U Bl ke JEAR YT R i [ B 234 (K471 610) 2007
W S S 0 36 WM, I W > 100m )y K i, W L35 A oK iy LEASAEG 96, PET A R Ik T %6 82% « JE204FSK, S CRF AN SEARME 2 NI F Wik ifor 7
WA, I T AU RO (BT A TR L, JET 0, 4520004 1 F 5200745 H KW 835 20 VS U B BRR AR S XA I 5B

4IRS SRR, SR B, TERIT SO il A% Kt if S0 Rl ki T e e R A DA - BRIt B 27 %4 2009, 38 (9)
I, <4 SRR AR B 5 UL A S BT T A5 ke 3 A U9 9154 2% 10 1< 2 .

5. ITIRSL FRAH. S 2. XK IR KA AT T IR N P E )67 P22#2007, 20 (2)

FL . 434 7T 1K A 0 2 9 e TR T 77 i L0 2 PE A AT 7 1997470 1 8 200464 1 TR KT 1L Y R 7 AE AT 1152 A Bk SR 3877 38190 2. Horbr 12651
PRI BRI T 1 SR, HrH et SATBA 06/ F, AT RN, S5 BEATRIIA T Jo N2 1, SEFT) (1 B eI 52 K ). W0 s 5 A s 22 SR B B A
a7 Yo 7P G4 SR LA P IS 0019, 34 P ISt S0 035, 482 1) 2SI 1 0P 11 B4R A 42 2 7 (8 At S SR 0. i (1 3641 e
IR T TR IR T A B AR A,

6. WITIESC R T SRIEAR. SO, BRAEDL. JEPRUR il 5 A R 2 DK SR TG T IR 17 R I 2 AP LSS I BT 27 2% 752008, 27 (6)

FL 42 b 007 T 2 B K 0T % JF R B2 A, R i LA 61 4 e o a2 Sk 3 22 e 6007 Y, 7 v PO 4 0
SEIT10~ 15 min TEALHESERYLE, FHVCORER K S8 00 103 AP AUIK, L5 M0 5 PSS /5 4577, D PR Y B S0 R BT 45 3 3 BRI S 17 30
KU IEST IS AL 455 Uk TEALES 2 YOk AL M0 1 53 5 100%; 2 YR I HLUE LB AT R05. 3%, IEMIATAR00. 0%, 528739, 1%; 1R T A ALIE A s
TS0, ST R 2T, SR AT, FALL AL WIS R 22 LRSS (P >0, 05), EWIT RUR J AT AR R (P<<0. 05). FAT A1 AL/ ORI, 4 WRCHG A2 B Sk
ETAITILER A A, AT ST RO 0 552 2 YT S B A AR 04T Yok 9 B R I15. min s 1 b R 9 LSRR

TTIRSC AEASA. OP AL I, e K A AT S R IR AR I P I v G Tk P 27 2% 352004, 21(2)

R L A0 AR, IR TSR L, B P 7852007718, WO A8 R I T0% ~ 00%. SEAF 3K, B AE A A AT TR, BB T SR I ak i8R B, A
SR AR S S 0 P AT 4.
8. WITIESC B RIL. MK, My R i 32 U Sl kKR 98 J5 SR IR I 7~ I AR A& 2009, 14 (1)

S A R T e L W PR IUCARR S R 077 2, L7 820 K A 9 KL W L. D38 645 L 5 T s KL P 55 025 0T 43



http://d.wanfangdata.com.cn/Periodical_jrfsxzz201001006.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%ae%b5%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%8c%82%e5%bc%ba%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%87%a4%e6%b0%b8%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bf%97%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e9%b9%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e4%ba%ba%e6%b0%91%e8%a7%a3%e6%94%be%e5%86%9b%e6%80%bb%e5%8c%bb%e9%99%a2%e4%bb%8b%e5%85%a5%e6%94%be%e5%b0%84%e7%a7%91%2c%e5%8c%97%e4%ba%ac%2c100853%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e1.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e2.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e3.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e3.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e4.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e4.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e5.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e5.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e6.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e7.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e8.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e8.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e9.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e9.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e10.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e10.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e11.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201001006%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%be%af%e4%bb%a3%e4%bc%a6%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a5%81%e6%98%8e%e8%87%a3%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%a7%8b%e8%8a%ac%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ad%90%e6%96%8c%22+DBID%3aWF_HY
http://d.wanfangdata.com.cn/Conference_7075702.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e5%9b%bd%e6%96%87%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%a0%91%e5%8d%97%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%ac%e4%b9%a6%e6%9c%ac%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%93%e5%a3%ab%e6%9d%b0%22+DBID%3aWF_HY
http://d.wanfangdata.com.cn/Conference_6430780.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ba%84%e5%bb%b6%e5%85%b5%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%95%e6%99%93%e4%b8%9c%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%8a%a0%e8%89%af%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%ab%8b%e7%ab%a0%22+DBID%3aWF_HY
http://d.wanfangdata.com.cn/Conference_6542937.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%84%a6%e6%97%ad%e4%b8%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e9%87%91%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%96%b9%e6%bb%a1%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%aa%e5%92%8c%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e8%be%89%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_sxyxzz200909024.aspx
http://c.wanfangdata.com.cn/periodical-sxyxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%bf%97%e6%81%92%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e4%ba%91%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%95%bf%e6%96%87%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgckyx200702056.aspx
http://c.wanfangdata.com.cn/periodical-zgckyx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e9%87%91%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%84%a6%e6%97%ad%e4%b8%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e8%be%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%ad%a3%e4%be%83%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%80%80%e8%af%9a%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_lcfsxzz200806031.aspx
http://c.wanfangdata.com.cn/periodical-lcfsxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%bb%e4%b8%9c%e9%93%ad%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e5%b9%b3%e5%92%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%bf%9c%e9%b9%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e7%87%95%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgyjgyyxzz200402064.aspx
http://c.wanfangdata.com.cn/periodical-zgyjgyyxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%87%a4%e7%8f%8d%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%bb%b2%e7%a7%8b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ad%90%e5%bd%ac%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_lcfkzz200911056.aspx
http://c.wanfangdata.com.cn/periodical-lcfkzz.aspx

9. WITHE L INETE. UK. ARG VM. RS0 XIRITE A 28 VG725 R i J5 52 R S R 47—+ [ i Tk 242752002, 19(6)
WSS U SRKIE P VAT 2 G KL B A7, th T A2 T 5 R ZEVA 9T I SR, DA TR R EVR 9T s SR 2 A A T

WU Hui.LI Xi.WEN Hua—chang. AO Wei. JIAN Ping. WEN Yong-jun. CAO Rong 2/ 3NNk 2E VA7 K& L K108 W17 2% o0 B —rh Mt o) 2% 2k 7

2010, 44 (2)

FIIR SR SRS B IR AR TR M6 LI 8 W97 80 Sy 7R B 3%, T b 8OBI A S . 200 S U4 SIAE T O i 3961 J A7 S U B AR FER VBT, AR EAT
WL~ 64 I SR, X AT AR BRI TA) . SR GRS AH N IR T BT T 460k, RITAEAE W10 75 i b w45 2 EAT S0 M7, 25 5L 94491 (97. 9%) I AT T 3%
FKRRZER, ARJGRIZIE M. RJF30 dv 90 dv L4 L 24E MG I #2502 40 3 4 93. 6% (88/94) « 86. 2% (81/94) « 81.9(T7/94) K T78. 7% (74/94) . RJF30 dpyms it 5 K 9451, 5z (1) 3 B Ji P 1
AR FE. 30 dJF e I AR5, 90 dJFE LR 2, SR A SRR IR B A S S ARG RO SRR s il P 9 k0 R LA R 4 R AT . e S B R SEARAE IR T T4 A i
IR 7). B AR s N A TREARIE . TR AR U I AT B TR ST B IR ZEAR AT R I A T T k.

KB http://d. wanfangdata. com. cn/Periodical jrfsxzz201001006. aspx
BB : gknfy (aknfy), ARG : T5edc86d-4826-472f-9a3e-9de900bff0a3

NEE R 20104E9 H6 H


http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%ad%a6%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e4%b8%a5%e5%86%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%a4%a7%e5%af%a8%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%b7%e6%a2%85%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%99%93%e6%99%96%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgyjgyyxzz200206059.aspx
http://c.wanfangdata.com.cn/periodical-zgyjgyyxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e5%9b%bd%e8%be%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%94%bf%e6%96%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%88%88%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%ba%86%e8%93%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e8%be%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%b8%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%87%e5%8d%8e%e9%95%bf%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%95%96%e4%bc%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%ae%80%e8%90%8d%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%87%e6%b0%b8%e5%90%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e8%93%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XU+Guo-hui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Zheng-wen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WU+Ge%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Qing-rong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WU+Hui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Xi%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WEN+Hua-chang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22AO+Wei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIAN+Ping%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WEN+Yong-jun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAO+Rong%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zhfsx201002017.aspx
http://c.wanfangdata.com.cn/periodical-zhfsx.aspx
http://d.wanfangdata.com.cn/Periodical_jrfsxzz201001006.aspx

