[19] HEARLEMEIRFIRFNE [51] Int. CT’

A61B 8/08
X e " \ A61B 8/12
K
* [217 HiES 03810944, 1 GO1S 15/00
>
[43]1 AFH 200548 A10 H [11] AF2 CN 1652723A

[22] sifE 2003.3.13 [21] MigS 03810944.1 | [74] ERIKmAM AH &R bFAREA RA A
[30] AR KA WK
[32]2002. 3.15 [33] US [31]60/364,747

[86]1 EFReiE PCT/N02003/000089 2003.3. 13
[87]1 EfEA% WO02003/077766 2 2003.9.25
[85]1 EANERME AL 2004.11.15
[71] Big A ELAE « A o« R/
sk R AR

#HERIEA HJE - F« A8HK

[72] %A HEAE « A -] ZRREx
HE o F« 48R

BUOFIEERA5 6 5T $EH-F5 16 TT By 21 3

[54] REAZHR VIR IZ2 FHF 18E 75 g
[57] HE

LT —PEZR D 3 AFESRE— AL EREN
TR T T 6 R SR A AR K T, DR
FOVE G AR R R S e BE AR BRI I BT, F Bk %
FEGIAIT ORI REE SR MR, o, B, %
HE5HEMESERMAES, HHELV EH. s
M5 3 5 NLR T4 N S E S H

107

Fo 3R 7 A AR R

ISSN1O0OO&8-4274



03810944. 1 R F E Ok $ $1/60

1. —MATFEZD 3 ANAFE 2D BERFEP — Pk LI Li 8 =
BRI T, RITERSE TIIER:

- RN HEEREERNES, BFHEE— KB ERER, L9
BB AEER AR EAAE 3 MMEBEAREFE S B FHA G f i
LS RBRDT IR, B — AU AR AR XX e
FIFE ML EAL, TLAE 2D AR FHEZ M 2D HiFEZE, &
Bk b B R T 1], BAK

fFRARX B —ERT APk RDBNES, BREEEE
YE R B EURE R R T W IR R — A R

- 3k BT BREUEEEE R 7 M E R PR A & —&, L
RS F X FE TR WUE R TR B Rk B E— AR FEK =D 4K 2D B
%,

- DMERTEXT 5P iEEsh R LR B /Y, ER B R ED 3 MR
A 2D FHFEER 2D BREFSE—TRIRERE L.

2. —FRBAFIESK 1 Fridfris, Hrp, BAERESRET AT
EEEHEY 2D B#EFEANNBEERPERESE, Ko, 2D a#
SEHHNMEZEDH 3 A, AT BB THRIFEREE], XA
BBk, BFHIERTRE R HER 2D AHPEH—NEER
2D 3P

3. —MIRENRIEX 1| FIRATEZRD 3 1A R 2D BEEH
SPHEP—PEREFRENRE, ZRAEHE:

- —PNEFEREEMET, ATERD 3 ANMAR 2D B FES#HT
BERRM RS, 2P, 7T 2D AR FEZ PR 2D 73 FE
208, Bhkrpih. B, BFHBEFEERTH,

- BEEBEFIERT - HAEKRE, ZRAKERR:



03810944. 1 R #E kP OFE2/6m

- ATRREE, ATATR BT NNRAESES, BRE
(R AE S Y TR [ VR BE B — AN ER

. WATUREEE, FITRREFURER A K BRI AT A,
BB Rk B 24 3 4 2D HHSEE AR 2D FE,

. BREE, ATEMALIR 2D BRI B RE—ARE
REEL.

- %135 2D FHETE BN BN R 3E B H S R BT B AR — A
ERER, DT LR RN R B,

. HSYMRERMERSR E i, PR 2D ST B
Pk 2R AR «

4. —HIREAFIER 3 FrdBAE g RS, K, EHTE—
A 2D WHERE I —ANE B A 2D P, DUER DL — AN iR s

TR —A 3D A, LAZESRIE 2D S I R SR R 1
DL /B RER IR B

5. —MEAT OB B BNIRS, AE—FRERRIER 1
(B 2D RIRERS, MRS OEERNBEEE.

6. —HIEMFER 5 FRANATORBNEERNARS 1
th, TEMPEERTHT BEIASRN, AT EOEERER 5
/ BRIV 4R (AR R

7. —FARERFIER 6 FRANAT OB EE MRS, K
P, ELEEERARSOEEHMERAS, HHERRBE NS
YR S

8. —FRIEACHIER 6 3 7 Frd M0 fl T L DAL B s M L R4,
K, ERTREN—AES ERE— I ERRE ERN 4
DR SN EHTE, SHEN, ERERERRRL T AR
S H SRR LHBEL R AN—A Y, BRERENLE



03810944. 1 R #E sk P OFE3/6m

#B5 EBR—MRLE BRER L

9. —FHIEAUFIER 8 Frd MM T- LRV EREEFE R E, |
H, AR BT A T e — 0@ AR R R R RN R AE BN
R — B8 ES— RO B RS b

10. —pReBS7E— 41 AT DL T B R 1Y 2D 434 P 1 AT B A I
REHTERESI 2 M ARANEFEHRAERES], Kb, 2D BRFEMHA
HEDOHIA, FFEET,

- GRS B BB P R A I PR R R T T S
ZRE—TRAUNET MHIRESEE T,

- EEARERREEZEE R RME L, ERRENIEES
TELZDS—AMATEREMABMEZ AN FERTEANELER,
EETHEREMEL

- EERENE—E LRE—ATFTRRRER, Kb, sk
ARSI, S ERRNEIMEE LRHRERN
M EAEEFALE,

- PR b — AR ERE & TR ROT R T i iE
BT —MREEFIBORERRE, REETRRYREERFSH,

-UMERER DN ERER— L, FEERTEAER / et
RN RTTHRIRERTRREREE, FAESERENIEE
ERFTRREARRBREN, ATIRE — MRS SR,
Hep, eoE A M MR R R — AR B EESE— A
FEHRY 2D PP EKAETT

1. —FRFEBRIER 10 FriR (B E#peatbes], Kb, KR
RN BEENREWNAEY, B,

- RETIEERMESIZNAS S MR, £/ Z DR
AREGYNEEMETX - AaYNREEIA)E,



03810944. 1 R ok P OFE4/6m

. PRGNS R LIRS R R4,
A 2 TR SR T P B ST 8 T B 1 B AR T 5 S T
AR REF TSR 2 R4 B |

12. —FARSEACRIZESR 11 7k i ol I 5 B R B 75
BLSREERI, K,

. FRAA KT EAERE — = AT R, K= A
FHATHER, USRI MR I8], LU R E S,

- RREAER A WA EL MM E T R R AR,
Bkt s T Fre s, BRI R TE 2 IR 40 B

. - EREN— IR SRR RRNE— N, TETE
R AR T R, 3 ESPTRE — R,

13.—FRIERRIE SR 12 SRR A0 5 o R 31 2 R P
GRaRpERl, K,

- AL A AR MR R — NS S AT R, Mk
S THATHESY, DUEAT DU EARIAS 60 A0 B XY M2 AT D181,

- EREREER / THERROAE, 5 —AamhHRey
MRS B, FSRERE T R IR 60 FEHARE.

14, —FHRERFIER 12 FRANEERESES, Kb, EaE
REMRNBLTE, UK

- TSRS~ ERH—A 2D T E b p— A i
R, ERARE RS PR R EAEE, LR
— M AERPEFIRH AR,

. IR AR A TS B, LM LU R — N4
IR & R I B PT84,

- MF S FR B — 7 EA ) 2D P P i — MR
(A, DUERAE PR S — 7 i RIAT SRS 20 MR P VAR 51 2



03810944. 1 R #E sk P OFEs5/6m

Bk, FELEHRRERAEERTESH.

15. —FRIEAFIZE R 10 Bk i s AN BB B 0 R B 75 4
B, Hb, S—EBEENREEERERNT LA~ A
FE, TEREBERERRERNEESENFERBRN T REHE
FEER—AN K, UMEEBEER 4 NELRFE 4 iR IR AR
— N EFAE.

16. —FRIEFIER 15 R i A E B EM B E S
Megl, H, §—ERENRTRE TR BT R EAERE R 90 KK
fRE, T ERESEMERRERMNEERZENITRRERA TR L
FETERL 45 BRAE.

17. —FIRIERFIESR 11 M 16 FriRBEHREESES], Hb,
EREMTHRERAE M SE=ARNERE, SE=ATHTN
0 90 [, BE=ZALEBENTUEEHEMNE 45 BENELXNHBE
BEAT VI E.

18. —FREAFIER 10 R TAHEEFIRERN. aT24
A E 7 AT R TR AR AR, K,

- SR HRE AR PR A — N B TR MR B B,

- BE—EREENBERAN SR ERERHERET ZERE

B,

- R B RBITEREN—ANT] B AR TE A BIREERE
FHRAEFRERERENHLE, ANEERENHEENERAERT
fE 5.

19. —FRIBBCFIER 10 i — N BE —MESEFIRI R
BB RSB IRE, REEHFBA— DA AR TE,
FA T4k b A B 45/ R 7 L

20. —FURBERFIEK 19 iR KA RAESRE, Hb, AFE



03810944. 1 R #E sk P OFEe/6m

HITRER R Rk, T B o A ORI 7E A ST I B AT 35, 1238
TREREIES #I

21, —FORIEARIESR 19 AR A RE, Kb, WLIE
P BTAE S B B TS S N SR TR, BT RBEE Pt
K5 .

22. —FHRERFIER 3 Fridividss 2D BT RIR RS, &
AR S ABEFIER 10 PRk MARIEREF B 68 SR I PATHOR AR, %
B R E TR T L S LSS E R T R R S g
(T L R E TS K TA AR Tk, UsETNEEE
HIER O F T, RESEE—IRFEREHTE B 3hkREEER
F 2D BRI FE T, FluscRE TE RN EE, M
2D WIE] 2D I, BRIEBIBE T R EE, B AR I BCG
SR EEESHT R —ME S LMt E .



03810944 1 w B P 1/16T

Yo 1% 3358 T TR P R iR
BAR G
A RIS B AR E P OE, Bl S B SER A A .

RET RN TRTEFEN 4 2D) AMFHEHKN. AT 485
AR BRI P AR R S A IR B AE S B e i . 2D $338F T J7 )i B
FREFAFTT HRREFERR, AT RS N3-S JL P L
HIWRZRE WO SF B AW . AR AR T X O 2 BE R SE AR 7S
Lax NP

BRBA

EEFBERGITRES, BEET—RF 4% (2D) AMFEY
R E—ME, UREWEREES. BB AR, Bk,
MNER DR R S EEPFEBE, MBS RO LA R4S
/ FPIR A HKRERN, URTEEROHEARREE, S0P E
YN S FIN R RIRT [A3RA. HERABEEXEIL. ESHNE,
B, WERIL. BRI, UBTREIL. RIS,

ZEERRERRE S, B EET 2D AR TF LiEshREX
1% 2D HHFE, Flan S A 2D MEEETIRE ORI S RiE
2, it TELaEEbREEEESNREFENE. [1] A48T —
FMATHERMNEL B FEFEEF AR ERAEZES %
(transducer) ZE|R%], FERFET, ERENULFEFAEY
t, BHERE 2D AHFEMEDL=AEREIHETTHE.

AR\ THRRZX—HEH—MITR, ZHRER T —MEE
FEZ| ¥ feas, HAWNHEANU EWAETH, Bl 3 84 NMEEH



03810944. 1 oM P E2/16m

*E) 2D 3R B R R TR

RHAAR

 ZAREBIRE T7E 3 83 A LAk 2D B AR P P LT L
ARG TTE, B, B AAHies 2D 3P, i, JL
PR RERE R HTIR 2D 138 I ) — HAE A BOR R B G B0E, T
HMEHMBITYARNREARBREGENSE, UIERBSERNYHES) T
FEF A E AR E X B ROTE AR RS, TSNS
WEHIR T — 3T ERR B IS RHER (frozen) . 5345h, &
A B B R BEE e E R T R B RE—MRBRFRF L, LIE6
BEx7 SEfr B AW FIE ST ST BT ISR . |

XHRIZ 2D SR RVR AT A T RO R BRI B /AR Ak #lan,
18 B & 4 T 000 I S VR BB IA 2 B B Bhik e, W LUFR Y
P Y EEANRARAR AL, AT BT AT 5 8 A 1 4K B0 B A AR DL R S 1l
S8 BRIBLOEEE, TUHEONNE, FHASEE T, TUA
P RF R — PR DT [ KO R B N A E . AT B
fEAM R E KT, BB SARNZ IR —RRATH
RALHMHERR/EZN. BdE0ZENKMMEA, Fln, ZEREE
B NERE, ARWHERE THATENTELELEAEN S
RIJ7, DURRME LUK AEENE. Bk, XkBER T ETH
WNFERRIFER L B R P E I ), M40 ARAT o BYIXAE B BRI 18
H.

A RPER W T X BRAES R KA R ih, K@ ERE
BT ARG — A LB 3 B4 4 2D PRI REE
BREBEARE. -t EBESHANMINERERE—INRELEH
FHAERER. HIEESIRESE, HhRESHENZHRE Mt



03810944. 1 o P E3/16m

JEATEN b o 8 i — B B R TR IR P e B BT B T S A e,
FITF Bt R R AR 2 I O S TR AR 2. ZE— AN B AR B
e, BIEEEGENERAERASSES SRS ERER,
[5] FErH#EiAR.

T A8 —BE 51 R B BT RUS MU B AR AE S — A B T — M B G
R, FATHIOR / TR, SRS UL MR ik /
S A NEMRERAE. MARESRBORREE / 07 W7 H
5, LM —NRIE D> —E AR T 105 5T R R > — A Rk
s T R— A

ST SR B T O DU, T LA e EaRE
WS4 IRABE BT — MM SRS RGBT NS, R
TAESH. XAV G BT MBI, X —4 2D 1 FmE A &
I— AN AT R . S — 2D B P E MRS,
UASKAAE LR MU, DM R R T EN, RRAET
B MR B L P SE i B R . I, AR B AR ST
BoR 3 AR 4 MERTEE AR, B, UREOUEE SRR RS,

HATHAE R — AR, AT BRORE X — R,
AT DUEEE R INE 2~6 MEBE . AR FEAR U RS AEH
REXTFWE BIMELEHAE KEL AROSBRELEEES
BRERATOERENSOERT, BERABRERE, Bl
TR . 3T 7ETR IE) 456 T T8 m v B 0 5 2 g X2,
A LAZE AN O S RS A R A P I 7 1, 36 BT DAZE WU
Frea2 B, BESERMTENTRE, BR800 ECG 52 mE.

A RIERR T — N BEMEHS, K, EESEHFEATDES
FlZETE MBI TEES, T M EHER s g . B,
KB —FOr A A T S EHPE R OB O S AEN R, HinET

10



03810944. 1 o P E4/16

FESNEFFE AR BRI B TR AL . 7E BT8R AT LAE— AUt e #2
ZREHMES, IBAHTEHSENBHIXEBEAMTHE, SEAT
18 hcke in LUSAR B34 F T BB E

AR X LU AT TR0 E MR R . T 7 Rt
EOERR, WA ST LRIV B . 45 T BEFSERES) Y
—AREl, HATSHIRPRRE . X—LHESSHEHRTE— 0
WP RAT A A AR, UREFRTRT. 2K, =R REK
A BRPEE . XRRERRGSS N TEAXN AR, &
BhF O E MR SRR, EERAE SR R T30 =EERE
R BZRR, B TR I8 2 1A X SRR .

ek 5 B

B 1, 7EE la BHR T AFE 3 4 2D AFRFEFT RN —1)
St R
HM— AN RBREK RG], E£8 1b PR T 87 3 LR 2D BARKN—
A, REEE 1c P T A TEL UL BRI — MR bEAH,
BB OB R 2 18] 9 B/ B EIR

B 2 #iR TARE AR AR BREERETIH— R SRR TT
] )T [

B3 #R T EAAGNWME 1a PHAK 3 4> 2D 3 FEZHTHE
FRENRRRBERSAH—IPERES.

B 4R T LMERE 3 FIRREE SRS HRB RIS ERTII6E.

B 5 #id T BAF AN 4 MM FEETETEENRESRH
FIFEA R R 5 — B aeas RS 45

6 #id TR LMERE 5 P HIBRAEEREES) 45 H 0 LLEFERI 2~ 6143
T o

11



03810944. 1 o P /160

& 7 BER T 0 A — AR T S i R B R P SR o i e T
P Bk R E, UB/MUIBRENERE T BB BAMEH.

Bl 8 #iR THREFEARAMNER ZEAEBTHRNTE — N EHE
1|0 B T e L BR M 2 BB HOERE

& 9 iR T 2D 5T, ER— DR FLHIERE R 3 4N
% 2D F3 T P B A IR R AR

& 10 LAEBI I Rtk T BEREREN Er, HPE 10a R T 4
ANERF. el 2D BB ER; BLRE 10b #IR T 3 4> 2D BEF 0L
AR — MO BR.

B 11 #R TAEARBA R AR OERNEEREBHOEAETE
e R B8, BERR T BR— RO PP PER W, iR T
B NEB S HER AR — NS ]

BARSEit T 2

LT H TRBARR A\ REIEHES, X— B8 HBAM
(R, R R TR AR AR, HBRE RO, Ak BT B AR B
sKinAsE o

VER AR BIH—ARBISEHES, B la#R T —A ResE5bkrhiE
R A a2 100, HArPEAEKRAG LR 3 1 2D B
TR 101, 102 BLRK 103 H B i fi s 75| R HJ7 ), WLIE
g2— AN\ 3 104 LAUR R B A 07 %X 3 A 2D 43 T 101
102 LK 103. Z2H—4H25 105 IBHRAEIRPEFER T —MEE UG 3
F 106, BERGEE 106 RARZE—NErFR 107 BB,

ERBERGERT, BERGEE 106 ESIHMRES, #
RESR7E 2D HHE T 101~103 FIEPTEFERI T MAEREBEF BN . R
HatE S RATZEEFRANNE—WRITE, AW RBIRTTEE

12



03810944. 1 o P Ee/16m

—AEEREER - AEGSE. AENERSHETURHETHAR
LERIBEATRE R I BETRE R — N E4ER A, BCE R T X iR
B ALEshEE. sdERXIERNZE (FlaoUNER ). sUH T
B RIS M NN SRS, TAXESHE
F BB HE.

Refs UL R TR, #lin, 4548 — 2D FEFERKIK
AT R, SR TR MBS TR, &
G, XBRTE—RHETENERTMNERSHEPE—E, UER
FAFix s # FHE g BE S50 2D B . TR, Xt 2D Bgst
K B AE—NERER L, Flan, EXE 16 PREE 111, 112, 113,
ZEE UL T ¥ HETT I SR E— N0 ECG —/NIEI3LZE 114,
BH— AT ERNX L EGER SRS R F 8 F51E
RIX K 115,

STFEMNRE 15em WEBIEER 2D BERAEH 64 MER, &%
FETIRE 72 4~ 2D BR. FEik, #H 3 NP 2D 3T, 7
REEX 3 A 2D FfFEFEB 24 NMEEFEH . B 4 MEFRE
P, TIREB 44 2D REFEHANEY BN S2EH AF —4 16mm
FLBEFUM 64 NI, 78 3MHz 45 K2 60 B/ 2D BEBRH— AN 2FF
Ef, BH 2D BEKNTEANE.

R — N RAERBEIR, FHHAZA (Bl 2~6 ) EHRBUKRRIHF
ITHE ZX—RAERER, ATEGEREMNE 2~6 %, XELTFT
¥ R&e— 2D P FENEEA, fliny B3R 90 ERIRE. HaTbuE
IR/ INBOR BN 2D AR EGRER S / RE, # A REREH
104 I PHMHESXES, URERFROXTUEREBHIRES,
i B OB RS KBRS L ER RIS, RFRERRE 2D
BEEE, fim, A& 7THROHREENTRNFTFHRIOAETS, TS

13



03810944. 1 oM P /16|

—AHEEFEER— N2 OERAEE, HFEELEANE RS
A#FE, BT ECG 55 il .

AT VHE ORI RRMENER) R R, AR X A B 3T EURE K
WRZ AR AER MR MRS BEERN. R, Bt O EHTE
BAR, WA O BRI PEF R OM 104 BHTEAL, EE 1o RIEHMK
AEROLEESZE EZRE—NMFRAKOREE. AX—E&H, 1o
— P RAPONEBREER X 125, B3 FE 101, 102, 103
RIBRERERIAR N 121, 122, 123, EX—RAENERABER S, £4
SR RT MR (circule) FHBRIRHFE G0, LIEEBET
FREIGI / WA 104 FIAE, UUAERE R 3T RE
. XSRAFFEMEPER, Hb, EHFE 126, 127, 128 XREHHE
129 ZFK— P AR R — N F 8. ZERF X 104 FIX—5H
MARBREER 130 &, BINBERAE, U T —MERBERE NS5
R 126 MEIMEAREFE 121 #8131, BEEHEN .0 104 FEKH
(ERE AT RERU/D D) IR A . ZE3X—BIF, 76 2D 3F#FmE 122 1,
BEIRTT 1 132 BRFER R T 130, KRUGKHE, WELisrmM. BT
i EGE THOR S 104 Z BB R FFE A KR B X —aH
RAH 0L 125 MU, FrLleEsZE— N R AR EEg
AL BE, FAUSE XY 80 MIFIWHERT LIZE 10~15 =5
eyt ] 1R1 B PO I K2 10X 6~60 NMELERIBER, BEONL. X4
BFO IR . S ok 07 T B AR AR 4L T 36 % 35 B 4 A

AT AR, ATLAESR BB T8 — 2D 3 # F i s - 7 [ /&
BEBFEEPE—E, DBBENBRE 2D B, WE 1b FREHin
AR . A5, 7B AN E#F A T 00 AR F R 3B E 3 i 52
IR AR OISR AR E, BESHTEH5EFEARM

14



03810944. 1 o E8/16m

RERM. DEREERBFEBAPHRER, BLTETHER.

DA # A BIR AR IR A & B F R R BE 28 BEF | B AN L e
i o

B 2 fd TR\ARAKEEEIINEE T m— M E8E, 2
th 201 1 202 #5318 T RERFEAT LR 203 _ LRI EBEFESIE, i
¥ 203 RFHLRMFEERRWERS, LMERT LA EMEPET R
SRR . ERAEESIRER / TRk 208, 209, 210 P K 211 &
HEXEEREFHERE 212 /5 EHRT 8Kk 209 METEREEK 210
FARRAS AN ARG S, Blan{EH —FRE. £EBEME R 204
208, Z&EWaE—ABEE 205, EEEBZMEFEET (2104 202)
BA T HFME 204 RS PEFEDL.

[5] PH#R T —FEE T NERARE RO HTXMHERTESH
FiE, Hp, 5SEBEEREMRPSEHE 205 KE—BAS— I RHE,
ZHEREFLPEEREHRNSERT, ETRESANE, X
B REHRE T B T EASEET. AEABEANFTREANE
B EER—MESk, N5, FIWERE 201 _LEBUX—Rk R
HAEES R (2 R~4 50 B, XEN—MESEESZSNF RN,
WML F RN . BAUERE 201 L4EH— ke, FEERPT
B 201 #1202 bEW—UGEB KA, EL TR . RIESRHER
ik, EEHERRT, WUMEAEZHEFHEIESE 205,

Bl 3 iR T UEX L AR URE RN B RE SRR R / B E
W& ) — b, HpxtaRmeHEEs], PLRF 3 A 2D FE
FRBEEEETEMS T, REXYHRHNTEBREMSBER. £/ 3a
H1, 301 #iA THREERBERVIRINE, WA EHR, KREBZES (post)
/ % C(isoland). VIEIMIE 301 HAFREY, UF=A—MEFEHETIR
STHIRE / REWE B, BRI KR TR R R

15



03810944. 1 o P E9/16m

PN T K& 0.5 £, BURT RN ARIETE.

ERERRAN—ANRENELER P, FH—-AaRNIER/ T
eatk 303 BEAEE R 201 BIFE, W& 3b TR, RNHERMR
TR FN 5 8 2 BRAIFR BAR 304 1 305 BEEGE 201 MIETE 202
MEE, W 3c FHr. AE 3d PR FRMTEIRER 306 BE
B2 202 IEM. BIR4H 303~306 HHN T B 2 FH % 208~211, H
i@t & 2 FARBARE 212, IBFAR BA% 304 F1 305 B AH S H N
DYET

B 1a PRER T RTCMER B 3 FHMEFIERBH 2D A#FEmH—4
BEIEE, HAPIBiZMESIUEE N 100. EEMEBEKEE R 304 /209, 305
/210 LA K 306/ 211, BB 8% 303 /208 fEA— LR IEAHEEES
Pefe B I T R AR N AR AE, T ER1B 0 B 1a H 102 BRoRA9—AN 2D
B A5 . SRR AR BB 303 / 208,304 / 209 BA K 305 / 210,
F BT 306 / 211 fEA—MRERESIKHTTiE N UERIE, WTHRE
WA 1a ¥ 103 Frsi—A 2D BRI

FHEAMN 60 BNARE, EFVIEFERTH, W 2a~2d FH7
. AUEAIMESH—NEFL=AK, B la 71 2d H#EFEZE
260 AR, XBATHIEN—ANYINAERE. REXHFENA
FE, WTUREMSEENERDPBES, NN FHESH RN
FIHIERAR / Jufr. FEFU/EAREIH S RMA RS HRWATRY, B, X
SHEmAERNERFEE AR A OZEH TR,

ARSI TR RE R R He (), GEB1RJ7 (R 5] 5
BBERE ST, & SO MERR b 4R % s R B o R0 R I _E AR E E
HBRRH. B4 FhHREEE 201 FETE 202 (AFE R RSERY
B) KRR KEREBREURA 401 1 402, B 1a P FE 101
102 BEHTE 2 FIRERE 201, F BEFEIL 1.5~4.2MHz 5

16



03810944. 1 oM P E10/16m

6 N E N S R E 401, B la BT 103 H T
2 MIRTERE 202, HEHEFE 4 MEBERE 402. TUFEH, BME
B 2.8~4.2MHz SR HE A KB ERRRL (401 1 402). FEik,
FEX—HE R, ATUMEST XA RTR R E RS =R FE 103 Kk
FRALTF AR S B AT IR B B3RP E 101 0 102 k.

8 2 H, EEBRBEHRIRA P1 (206) F1 P2 (207). fHE
X — 5 F 5 R AR A A R B9 5 ), BB AT (211 / 306) FJ5 (208
/303) HifiEhh, 3 HIEPREIER (209 /304 F1 210 /305) {EHAH
ERED|HHERINUIERE, TUREBXEENBFETHAE. B 4 FiE
3t R B ERIXEEN BB PT RS R ENAREBREURA 403 . NiZiN
DIEENE, X—EBEEEST 0.8~2.2MHz —MEHH .

Fik, BT HFHIERE 3 MEEFERNGI, ZEHEERFE
FIFE 102 PESAMAT T RATERIE, BEE R 2250 P RN A
— VB RR, AR RS, B, @bl ERTHRRNEER
B PATEEA, TTUAZE— MG 403 FitiTi%. BEK 208 / 303,
210 /305 LK 211 / 306 ¥ehh, [FBFIE 209 / 304 1E A AHIERES | K#oT
PRI AERYE, BTLMER G BHERUERMT 401 Bk, =REULIK
WK E. BB, FREMmRER 208 /303, 210 /305, 211/ 306
B Ve 209 / 304 VE MRS I RTTHE AR, T AE—A B
rhE TRE, T EEEIBERK 208 /303 F1 211 / 306 Hetth, DARIEE:
HA% 209 /304 1210 /305, BeWUERHRIFIEE, DASEXS—AMKA
T S BT R E

B 5 PR T —/MREE T X 4 MHEEFEZET B HEFERNER
BgH, XAWME 3 P RMERE T SEBREMER. WEETH,
ZEMABEFHNERE, AE N S5R8NEREEENEIES, Wk 2
F TR, B Sa FRH T BERBEHITIEK—A6, H5, 501

17



03810944. 1 oM P FE1/1em

RAVIFIMNNE, 502 RpMEE/ %. 5E3 FHEHNENET, ®
BEE / REVWERDBETIE, URER / TakKiym. &
rhpE, XFE 5 PR, 2 201 1 202 Z A HFEH S E B 504
/209 1505 /210 AFEE 5¢c M 5d FRARBARRKTHE. 2 201 1
JE MR AE B 5b PR —ABR B 503 /208, 2 202 RIETMIRL &
B—HE se PERIRK—ARRBIR 506 / 211,

ATLLEH, B 504 /209, 505 /210 LA 506 / 211 #H,
I HIEJE Bk 503 / 208 1EALHARZ RS W o BRI LA 4k, 7]
PARTE I B 6 HHEik 4 601 B9—AN 2D 1345 i . Wit R s 4% 503 / 208,
505 /210 LA 506 / 211 $:, 3 EIEALE 504 / 209 fE AT BERIRG
PoTERAR I LA ERME, ATLARIBHE 6 R 2D HARF1E 602. @itiEs
1% 503 / 208+ 504 /209 PA K% 505 / 210 b, F HIEEIR 506 / 211 &
AABERES H AT AR LARAE, FTLUERMGE 6 F i —A> 2D P
i 603. TR 506 / 211, 503 /208 DL J% 504 / 209 ¥4, 3FHIE
BLR 505 / 210 YEAARFZ RSB RTTA BRI LABRME, ATLAZRIBE 6
H)—~ 2D A 604. £HXTERBTEMEB R LK 58 4 bR
401 701 402 A7, PR, X—E5HHBA RVFFERETE 403 PHIZER
BT S HATHEESIRHE.

Blan, ATLMEA—NM0E 7 PR BARMER R, XN
FFEBITRTEE. ZEUREEKNTR, B8 3 W2/ LRk
BESSFEFITRA 701. T4 703, 704, 705 LA K 706 E AR 303. 304.
305 LA 306 BT B FiH A BE 702, HTFHEH B 702 BitiRgiE
707, EEREE T RES REERE 710 KRB 708 K H
RARA, DUREFRHEERTHFESHAET 709 FBERA. a7 AIEIXEK
— A ETFEBETETIM S, DS IIER FREFEEEN
B4 708 MIZFIES 707 EBETREEE.

18



03810944. 1 oM P FE12/16m

BTk, BEFBEAT, ERERETIMAMFEEERBRRRE
FHEHPTH, ATFAERARE, RZREENEHESTNAER
BRTE, AT M EAST YRR, 5000 52 68 i R S E
) P B LR

& 8 LB AR T —/MRIEARBAKNEFFES 801 HER
KR 800, £ RIERREN 800 REABAGTME R EHTNH. B
EATASETSMRIERAREE, i iEFi 803 1 804, 2HF
LI HIFE N5 TR 802 MAE T M. X— BRI LG aE—
AN F e M g ) 805, B BIETIER 802 FHIFEFY 801 KIFk
806 Fre~i, HlnA LLRERHFEZ —ARBEOERKH. K5,
B ZEIK R, BESX—Kix R eAfFEmmila4. e
X — B TR O R MEEE s KNS, BOEEREEE
W SRR PR BB 807 EMABRERENER
THRGEE.

WATLME R E 9 thoRA 900 M —4E5ERERES), XHERTEEK—4A
2D FAHMFER P HERBTRTIIS. ZEFIEFE AT 2D 5EHEF
K/N T 905, Her, ATLASFIRbIERE N B—nHFRES . EIER
ZFNES, US| FEFR, FATLURECMERBEE—A TR
BRI MG HAE—NMERAR 906 IMUIRE. Bk, FTUIZE—4 2D
FHSEE 901, 901, 903 Hik#E A DL E BT B A R K4 H
BWHRFH. R, S8 35S PRFEFIMELL, % 2D 5ERERES] B S5
THEA#RENERE.

R A LR RBES], M—4 2D HiFEP R FEEXE 2D
H#TFE, AF 3 A 4 AN PRBFERROERJLERIN RS, wE
XHE 1 BTTieE. ik, B 1o LIS 75 H#ak TH 3 A 2D 35
SEHESER BB R —ANER, B, TEMERE 3 P RIRESIREX L 2D

19



03810944. 1 oM P E13/16m

P AEREL B0, B 10a 7-H TXHERAE 5 FRIFEFIZRE R 4
AN SERNARFENER. EX—FF4, 2D BBER 1001~1004 7]
UANFE 6 FK 2D B{E#IE 601~604. IE—ANRHUA TSR
#] EGC Kt (B %13 1005 5—MX 1, 1006 —BEFBEX—E R+, H
X 1006 AT ERFRETFHIE, BlnHL O 5K 4 OB
RO ERR, HiLas#HE. @, £E 12 f 10 FRHEGH TS
iFHr, HPR\EAMFTRENRE, BTN BIERET M
LEB S,

X 2D BP0 EZRKERE B3R, a7 LASErHTE.0
R FREIR, FHIRLELENFEREIR, W (6] RHRHA, LU
FEFRMG HEN, MAETUMRLELENHFMS$. TLAEES
XTI A TR LR B BT R, Hxd e i s B i &
THZRIHELL (powerratio) FIXTELE. ZEFEMERIFERT, WaitEs
XTHFIATXHRABAER, PSS SRR IR E .

EFZHHTHAMERS, TUENLELEES Py (O THF
BAMLBRAM. EFRECRBOERS, Blm, MEFR. RE, TL
BEELEFH—NFERRE Pv (V. EHE—EERP, Lk
PRAT IS, ATLARIBEA ORI S KE B E Py (0. ATLLE
i — A~ s i o ) R EOE I X B E T S Bk i B I B AR R
2, KBEKES. BELZEERKMD () MEEH (1) KBS
BMUAE, ATLMRECAAE [7] HEONF AN S o (1),
i, W%

H()

o)) L
)+ H(t

Hf, L (O AEOCEFRNKE. EXSHERS, 7TLUEH

(1)

O'j(t)=

20



03810944. 1 oM P FE1a/16m

—NEHEEEMRSR L (0. ZOUVRARRAEER, HaTBR
ED (1) ML () REEEH (v ENE LN, RE, TLUET
REBFIMEFEMURRELCERR Vv HRED (O 5L (1) #4T
H.

BHFEERBLALEZFAER Viy MOUEAFIR vy [8] iHEA
HNHH—N AT, Bl

a,(t)=—3—-PLV(t) (2)
h{l—VZW(t))

B, RIEAKRE, XHERVEAER OV SR AR /
FkSHEMENER. SRBEHENNEE, SEERHIE, METX
F e 48 F o A 45 R EHRE R R R AR B LRE RIS B

B] U480 B A X 38 A O UL B S W48 B0 ZE O LA e 1Y
AR NAE, ST OB ERRHEN N, e(t)=D(t)/Dpx. Xt
FRZHFHFEHEN, LRAGMMEOHERR, FINTEREOBE
PR —NIIAXRENNE, BEX—EAT, AR
AARUHNE e (r, © P, r BOVRER MR —EELT,
RBEE—HERTANSEHUNE, 7SO RREITNER,
REEE AR A L8 R, Hln7ERE 10b 0B 1007 +# 5
HNZRBRARBRKELRER, Hb, ROBBRPHAETREK
A~ 1 HE 101, 102 BLE 103 WARBSFERMARE T F, ZOEGPH
7R RRAEOERI TR MES,

A TH—PRAX—ERER, B 11 #RTRE\EERBHN— 5
Bl Box, o, EERARTEA KR KPS ETIRAT 00l B 4 &2
THEEZLENBRESE . X—EBrNTRERERH T ECG Ui 1101,
EOZEESN 1102, AHERNS 1103 5P, HENFHENE 1104, UK

21



03810944. 1 o P ZE15/16m

EOZEFRL 1105. HTEK—HEAH LOEEER, 7TLZE
A A RO R ESV (1106) RRE—H3) Viy KR/ ME,
ELROHETFKE EDV (1107) #RAF—#E3) vy WERKE, UK
I HE SV (1108). /L% HE EF (1109) BAR ST M54 CO (1110)
A
SV=DEV—ESV  CO=SV*HR EF=SV/EDV (3

Hr, HR=60/ THR A& FE3IHIRE, X—RBE BREMN
B ) IR E B OB AR AHC . THR wHEBH A, FIiRE
ECG $#tx&E—OEHESIMER. TURTENEXLESHE HR
(1111) UREESE, 0 max (dV/dt). max (o¢ )+ max (Do; )«
max (do; ). max (g,). max (de/dt) F—BIERVET —FISE—
NFRPF X 1112 FE—LEFHNEF U ER.

Ht, RESHRHA. #WIRRIEH TR F H— Uk L iEe) 5
A RANERNFT RS, AX—RARERFHIREERARBLE
RE, EAEEARKANEBRELT, WTUEREANRENER
5@, NARARTEHER. BRULEH. flim, ATE
FHERINER, BEURSHERNTABITESHRNTIEER TS
/| B EZBROTAENAS, WEAXKHKNTEE. MH, ETNiZA
RE, ERRHERN—MEERER, TUESERAREFTATF
I X ESEHESIAXBIPTHAS / BT RIEN G S / Bnik s/ 7
BB, FAEAEERATT. Bk, ST EES.
BRI, 7% B 5 28 (X d b Ab B BEASURI 22 5K (4 7 Bl LARR ).

2% 3k

[1] 1987 &2 A 3 HHEKXREER] 4, 640, 291: “B- plane phased

array for ultrasound medical imaging” , KB A\: Pieter’t Hoen. 5%

22



03810944. 1 oM P E16/16m

ik \: North American Philips A 5] .

[2] 199845 A 10 HHiFHIEEEHI 5,724, 976:“ Ultrasound Imaging
Preferable to Ultrasound Contrast Echography”. KB A: Yoshitaka
Mine. Matota Hirama. Hiroyuki Tsujino. Shiro Saito. ik A: H
A<, )IlUgF, kabushiki kaisha Toshiba.

[3] 1998 ££ 10 A 20 H FiFHIREEH 5,825, 117:“Second Harmonic
Imaging Transducers”. & B A : William J.Ossmann. Larry
Pendergass. Martin K. Mason. 3%ibk A: fRFI#&BIE, palo Alto,
Hewlett-Packar 22 7] .

[4] 19994F9 A28 H RiERIRELH 5,975, 851:“Extended Bandwith
Ultrasonic Transducer”. &3 A: John Hossack. 32ik A\: fnFli&Efe
¢, Mountain View, Acuson A d]. |

[5] 2001 4E 1 A 5 H #iF#I3%EE LR #iE“ Wide or Multiple Frequency
Band Transduser and Transducer Arrays”. KEAA: Bjdm A. J.
Angelsen and Tonni F. Johansen.

[6] Askhus S. Mz hle J.. Bj®mstan K.: “A new method for
echocardioraphic computerized tree-dimensional reconstruction of
left ventricular endocardial surface: In vitro accurancy and clinical
repeatability of volumes”. J Am Soc Echocard, % 7 %, /%5 6,
1994: 571-581.

[7] Rabben S.I.. Irgens F.. Angelsen B. : “Equations for estimating
muscle fiber stress in the left ventricular wall” , Heart and Vessels
1999, 14:189-196.

[8] Arts T. Bovendeerd PHM. Prinzen FW. Reneman RS: “Relation

between left ventricular cavity pressure and volume and systolic fiber stress

and strain in the wall”. J Biophys 59, 1991:93-102.

23



03810944. 1

i

B M B

F1/21m

105

24

1a

107




$2/21 0

WooB K

i

03810944. 1

: / L ) % 8
////I////ﬁ,'r & .fm.
| H

114

Z 1b

25



03810944. 1 L L H3/21;

26



03810944. 1 L L H4/210

7 8 HHAE | E R R
S 210, 209 208,
7
| P
| 207 1 206 Z
7
204 205 201 F 208
212

27






0000000000




.§, ,

. A
\




0000000000




$9/210

I R

[Ty

3

03810944. 1

e ¥
cw.

e dee e

.
-
Ty o %

&
!

T P

-
>
-

:vi.-»:nf.:r.n).\?o.‘- :'v:;

feptontssfonisnittnannigay
phende sfand sl Y

i asee snak ot

g

)
aveanbsadd _‘f.r.:..oc.-cu..-n
P4
-~
:
K3
o M
J by
2
3

dyrs

R e 1 2
ot

Rs. is'..»n.r-\:.nlc..atcor
hal

3

sespsrcaryam

POV P IO8 XY R MU N YN .:..

omrominony
s by

PRI - &

32



0000000000

PN

pOZON
N/

3

2\

XX

X
KX

AP

X




00000000 .1 wow PO FlL/210




00000000 .1 wow PO H12/210




0000000000

A\\‘%\\\‘s}\\\{\\\\‘\\\\\\\ -
'
'
-
Ny
\\\\\\\\\\ \ ¢




D,
Y )

.

X

<
4

...



03810944. 1 L L F15/211

38



03810944. 1 L L H16/2110

710
2D BigESE

o
N s~
[ N
P
~
o™
£ g
AN, Z
<[] Tho To ﬁco
o
38 (8 g

701

39



03810944. 1 L L F17/2110
M~
o
©
<t ™
83 1B
. .w
o o]
Rl
LD o
~ 8
&=
2
o™
ox 2
i
Mk

801

40



03810944. 1 L L 18/211

901 /

1902

. -
. e
ey T .

R
\&

41



/2 I L ) F19/210

i

03810944. 1

NAFEMER

1006

ECG

1005

Z| 10a

42



03810944. 1 L L $20/2110

102

103 |

1007

%| 10b

43



03810944. 1 L L H21/211m

ECG 1101
Pu 1102
OF 1103
s(t) 1104
ValD) 1105
ESV 1106
EDV. SN~ 1107
SV 1108
EF 1109
co 1110
HR. 111

FRYTR 2
% 11

44



LR EH(F)

RE(EFR)AGE)

HAT R E(ZFRR)AGE)

FRI& B A

EHA

IPCH &=

CPCH%S
REAGF)
5

H A0 FF 3R
ShEpeELE

BEGF)

RUT —MEZOINERE - LHMEERN 47 H P E &K
BAERGNEE , MR AFILRGNESRERMSEIINRIT. FER
BAESI AN O REERNEMR , B, Sl RESHTNES

HAs , HELVED, BENSF NI BENRFENHEEESH,

patsnap

WHENZHAE T EERS R G
CN1652723A N (E)H 2005-08-10
CN03810944.1 HiEA 2003-03-13

LA BA-J-RANRFR

A RAJBNRF

A BAIEZRIRFHE
BRFAHK

A BE-AJ B ARRFR
B F-AMAk

A61B8/08 A61B8/06 G01S7/52 G01S15/89 HO1L41/08 HO1L41/09 HO4R17/00 A61B8/12 GO1N29/00
G01S15/00

AB61B8/13 G01S15/8925 G01S15/8927 A61B8/145 A61B8/06 G01S7/52074

¥

D}

60/364747 2002-03-15 US

CN100569186C

Espacenet  SIPO



https://share-analytics.zhihuiya.com/view/6413c02c-7e10-4850-8b17-9d4b91103626
https://worldwide.espacenet.com/patent/search/family/028041956/publication/CN1652723A?q=CN1652723A
http://epub.sipo.gov.cn/tdcdesc.action?strWhere=CN1652723

