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Application of full-volume three-dimensional
ultrasound in evaluation of left heart function
of patients with coronary heart disease
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ABSTRACT: Objective To evaluate the effect of full-volume three-dimensional echocardio-
graphy in evaluation of left heart function of patients with coronary heart disease. Methods A total
of 50 normal controls and 50 patients with coronary heart disease were enrolled, and underwent three-
dimensional echocardiography. The three-dimensional ultrasound images were collected and analyzed.
The left ventricle and the 17-segment volume-time curve were obtained. The local ejection fraction
(REF) , local stroke volume ( RSV) , local end-systolic volume (RESV), left ventricular 17-segment
local end-diastolic volume (REDV) were compared. Results The levels of RESV and REDV in the
coronary heart disease group were higher, and the REF level was lower than that in the normal group
(P <0.05). The levels of RESV and REDV in the coronary heart disease group were significantly
decreased, and the postoperative REF was significantly increased (P < 0.05). The preoperative
REF of the coronary heart disease group was significantly lower than that of the normal group (P <
0.05), and the postoperative REF level was increased to different extents to normal range ( P <
0.05). Conclusion Full-volume three-dimensional ultrasonography can be used to accurately assess
the cardiac volume and cardiac function of ischemic remodeling in coronary heart disease.

KEY WORSD: full-volume three-dimensional ultrasound; left ventricular function; coronary

heart disease; local stroke volume; local ejection fraction

W& 2255 1 R B LL RO AR O R AR B4R &, B BRI EIER,

Wi AR 2019 -01 - 15 SHEBH: 2019 -03 -10
BEEE: R21F, E - mail; 286067595@ qq. com



- 58 - %M R B 25 2% &

9§23 &

PR HER B PPAN S O R R DI RE R T
B ARRE SC o O R T P R A S W R T
WIIRERY G ARME" , (EBL AN A% B0 , SR AR £
AR, AR Rk, e RS AZ BR o 7S
B AR — R0 i PREE R GRS Wy
B RN IR BTz R o B YR L Bl A A
AT AT BRI G AT A, O 1 RAIE A A A
P, 75 Z T A A HO RS E R IR E S
B e EA S R 2E I TG e o S5 H 08
BUIhBRM MR 22 AR FIR I A B = e
H DBl (FV-3DE) 72 WA 6 o 8 2=
HRE P B A, RS R

1 #REFE

L1 —fsH

S3HT 2017 4E 2 —2018 4 2 F AR stk 3
JokiE A A A 12 1 e 0 SR 50 91, Herb 38 30
], 22 20 5], 4E ¢ Ry 38 ~ 65 %, V-1 (47. 50 =
12.00) %, 2 0 BEAL A 12 Bk TH MO LB SE s 400 A7
TERKAE AR E o 55 B BOR Bt [ IR i fl e A
50 511,55 35 49, 2 15 ], 4R S 36 ~70 %, -1
(47.20 £12.20) %, Z2 i RIS W A S — 24 75 4
O =3 & TINE: 1| DA 0 N ST A sl 1 B2 S 2
LF(74.00 +7.00) YK/ min,,
1.2 7%

W H] Philips EPIQ 7C % (4, 2 % 8 i 75 12 W
A, X5-1 Bk R 2 ~ 5 MHz, 47520 =4
P AR EOR A48 A 2 S AR P Fh AR
J7: 45 G 0 4D LV-analysis #07F, i %K
P TAERT AT 2 U1 RI b B0 R GORE, 4T 80
GYHT, WA JUE R AR L R Ry B 2 & A AR AR il 4
Heo WA IBCAEMBML, 3T IFIF 5 B S35 0
LT, 40 AR DU R DD TRV 5 B = 4
AR S ORI 75 A A BT B AR AL T b )
AL FTIT full volume ZHEEHE , A 4 2247 W7 HE
HII 2 IEIEAE = 4EEE, H BRI A o0 %
ARG A R, Ry T ORIEAS A AR P, 1T e 52
Ko LT 5, A% acquire B SR IBUR 7 14
Z IR EEASRAE 4 A0 A = 4EEIR B
A IR B AR, AT T DD H 68 AR U B
e B E iU E DRI VI e 4 Wi, S
T AT ) PRGBS PR T 3 22 s 3 7 12
WA B £, B IR

PIENGE I UG R S M ab B2, $TTF 4D LV-

analysis B0 B 8E P =488 A2 T4 h 8
b, BRI B R 1A T 1) A% 3 g
BEMEEM =R, B2 A 3 o slE
AW VU S5 e R s s i
) MG BERE A7 A0 o BB AR L AR T A
I E, B RET KA DL RS e A, SR 1 A0
ORI DU, T sk HE O AR K 8 ST v
n) ] O B 0 56 R T PN BT, 2R R A B 53
4 BUARHCT 2 AT AT — M0, BPF A B b B
THA R B 51 B A 5 10 3 B S AR 1l sk A
AR AN AL (RESVY) | Ry R 44 i (RSV) L&)
HREF AR I A A (REDV) | Jay #8551 53 %% (REF ) ,
RSV > REDV 5 RESV #y%%{f 22, REF = RSV/
REDV x100.00% . ;7 & SCHRAME A RIGYT,
BRI 3 ~7 d ARG 1 AH Do EEIE TR
1.3 WA

O RT3 ~7 d & 0WASERAHD
RESV REDV \REF /K5 @ HH 09 4 AR
ARJ5 ) RESV REDV REF /K 3 HAZIE w4 .
LA ARG ZEZE 17 5 B R4 i 44
1.4 %t

FIr A 55595 kLR A SPSS 20. 0 4b B, 4 5%
BB R SR (2 25) ([n(%) ] FRoR,
BAT t)° BB, P<0.05 HZERAHGHFE X,

2 # R

S0 41 RESV , REDV 7K F &5 T 1F # 41,
REF /KR TIEHE A, 2R A 5122 E L (P <
0.05), W% 1, W.OWMAARIE R RESV REDV 7K
SR FRE(P <0.05), REF BB T ARRI(P <
0.05), W32, O ARATH 7B REF I 3
LT IEH A (P <0.05), MARFH REF KA A
)RR T e, BRI B RYE ], 22 S A it
X (P<0.05), W#3,

F1 2AFTOHELENELE R (x £5)

205 RESV/mlL REDV/mL REF/%
e AL 63.25+20.00* 124.15+19.20* 48.95+0.05*
Ewd 34.25+ 5.35 86.30 +12.35 60.60 +3.62

RESV: RafieiAR WA ; REDV: Rl AR WA
REF: JafB4tlsr4. SEWHLE, «P<0.05,

®2 BORARH AREETNUBLERILE (x +5)

s} 25, RESV/mL REDV/mL REF/%
RAG3~7 d 63.25+20.00* 124.15+19.20* 48.95+0.05*
R 1 4~H 50.33 £10.50 112.60 £15.38 55.12 £2.20

RESV: Bl A WA ; REDV.: Ja a7 AW A M
REF: JaiBgt %, SARME 1 AH WE, =P <0.05,



5 8 1]

A DU . R = YR PR R o BB 2O D RERY N (L - 59 -

£3 ERHASBOCRAREAREEE L TREL

St D EELES (v £ 5) %
SO

IEETEB IEH

AHT PN
LRI 64.96 +11.00 62.70 +11.15 64.05 £12.11
DRBEERIME  60.85£12.70*  61.58 +12.70 *# 64.75 £14.02
DRBLTEE 42.85+11.60* 57.76 +12.10** 65.88 +14.62
IR B A BE 50.75 +13.44*  53.25+11.56** 61.45+14.30
ARBLHITAE 42.00 £12.55* 55.00+13.70 ** 62.10 +14.15
op B Al b 60.45£13.30  59.99 £12.35  59.78 £11.20
BN RE 43.25£10.96* 56.05+11.33** 62.50 =12.09
v B f RE 54.25+11.30* 51.15+11.40** 58.70 £12.50
B fil) % 61.15+12.35*  61.76 £10.65* 59.95 £13.70
BT RE 46.85+10.95% 54.22+12.50*% 61.85=12.10
v BE iy ] BE 46.20 £11.40* 54.06 +11.95*% 60.22 +11.15
FEEBLENIFE  52.76 £10.30*  52.80+11.40*  57.00 =10.85
REICBCT B 48.35£10.82* 55.62+10.95** 60.85+11.33
LB 48.85+11.70* 53.05+10.25*% 57.86 £11.62
FL IR B 56.55+10.60* 57.80%12.10* 61.60 =10.41
HLIK BLRiTRE 47.50+10.30* 53.90 +10.55*# 59.66 =11.30

F R B[R] 53.40 +11.02*# 58.35+12.33

SIEHYIE, =P <0.05; 5ARFTHE, #P <0.05,
3 i it

e SR A S I O JOLG L 2 S B 2 4R
NFET B T PR, S TR R R Ak 1, 5 B 22 e
T S ML At 4, 58 28 1 BB | 7R K T R
1530 R IS BN, M2 £ B0 5 Bt ) S I 3R
F DU T2 o A T 1 R ot
ML X S REAE I f 00 LA i 2 A T A8 T4, 4 45 .0
LA S O L2 AT L % 200 i 411 6 5 2F 4
Ao A LA FE X T A 5 040 i A S5 e SR 4%
O LA %A e B TR, Ha S8
SERE JUATT IR s DA S IR JEE DO S e, R
B g BEE sh S, R AR O IEEF AR DR, Lo LS A
ASAE IR RIS T X TR % K e B
PN UT BA B S

I PR SR JH B %0 1] Simipson’s % A |
M 50— 48 75 P T4 42 2 56 a0 40 B L R R
AR B AEAE R Bk, S2 i = 4k 5 0 3
(RT3DE) & —Ti#i AL W 7 i, 5 H A 7 2
DTEEA L, BT SRETRT B RGeS
T 7 67 S0 T o R 205 49 A 98 14 ST A T 2
AR 7, T SRt 4 P A R S A U T 45
1, R S IR 285 K 2 2 [ M4 25 [l 37 8 G 2,
LR AL 4 A9 {5 B ', RT3DE ¥ ff i
1477 R EAR 45 52 3D (live 3D) | 4 2 A7 (full
volume) , FH: S 7R Sy L IE = 4k A, BiA%
FEP T L HTERE A R RESE AR SE A 20
FLEHY, RGN GRS W R, R

48.00 +11.45*

ISR G R R R T R 4 A R AR
J_:t[lo—lzj .

FV-3DE AR ] FH F 15 0 52 801 5 A DL KO
DR R A E DB, 7T 2RI A O F
P SEHEST IR 46 A2 B AR DA S 17 5 B A
RF ) A B 0L 0 LA B = 4 2R AR, R AR A 1 B R di
FTRERR T SRl e A e i The > . MR
O MERE LR B8 ( CMRT) 3X — 4 b5 e, i — A iE
SE FV-3DE $ AR 547 22 28 5 5355 DA B 28 B
bk, AR B B R . AR, 4%
IEH N R R T FV-3DE $R KA, i 5%
XFHe e % 17 75 B ) ERSV  REDV | REF 7K,
SERBARFE OB E LAZHEW, DEEE L
A, 4 RESV \REDV /K- F1E % 41,
REF 7K PR 1E 5 41, 3¢ B 5680005 4 179 e ot X A7
FEOUREBE, 15 Bk 2 BE 2 Bl R [, R 22 A4
TN 0 e AR

SEEAR Bl o A8 4k 22 AL & B R PR B AR
JULT™ T B, O LA e 4 AR BT RE R B I
PR FH Sk S B R AARTATT R 1A FE TR R
A NUR SRR IR EEA T &
Gt , R4 R REF JEASR & IF %, %0
SO LT T X T ol O L e B U
ARG ) RESV \REDV JKP-AT5 AKX 1E % 41, 43
BTS2 PR e 1L 38 0 ) O WLZH S Th RE G R 52 WK &2
ATyt — Bt

FV3DE R FHH AL AR : O YaisLht
SRR R R G L, R BT AT B
HUAIHIT , BT T i 220 28 AN [] 5 B RE N 32 B 1
Ol @ PURSCHT A%, FV3DE Bkt v, 3246
HIRNIRS Bl O B DA B VP A5 4 T = 4
UG K O, SR S &5 R = AR AN R 3
FV3DE J& R B “ & F 87 B A B M >
LIVE3D, {HEFXF2BER LSO s KB E A
e R £ EN%; @ 5 LIVE3D M,
PG T et AR, BRI 53 A 5000 114 O PN 5K BT
2

Zi LTk, FV-3DE FR AT SCRf R B AL O %
() = ZE ST ARZEAE , MERR PEAR 220 2 00 5 1l 3 55 LA
KRR B T I ARG 22D E L5k,
XTSI ARI21E A B E L.

S5 30k

(L] TG BEBERARE 5T 0 A AR S



- 60 - SR BB 2 R & $23%
[J]. W EE2AERE%:, 2017, 30(4) : 487 —490. (11] A%, K, TEN, 5 @8R =485 .03 KE/NL

(2] bt 08 KEHE R =405 .0 30 B A = A FHFESUSE R N E L], PEEREE A, 2017, 29
HWEE: 5O0RR D], M. miEER (12): 1733 - 1737.

K, 2015. [12] A3, TFE. RT-3DE WA 600 5 Botk = Bz o g B

(3] AfiME, 20, B, . 5O & AL F 53 ik e Legpakhremwrsr (1], PR EpEZG, 2015, 25(12)
[J]. mENRE T E%4k, 2016, 33(2); 137 - 138. 1381 - 1383.

(4]  whiEES, oo, Foat, 45 ABCAL 78560 SRR HL ] (13]  F/M, SR, ARE. EF40E/H 5A8 28
TSR], T E B kA ik gk, 2015, 23(4) AR B WER AT O B S A A DI RE PP () ).
417 -421. PP E LS A B 4eE, 2015, 16(10) ; 900 —902.

(5] BRYT. BEW5TRIFE 4000 HGF 75 it ifn SR o X /N B [14]  F#EUR. RT3D-STI HEARITHIC RWMA SR 3h Ik As i 22
S TS /S P R 4T A EndMT B9 [ D], b, dhE A DEBAR KR FE IR [ D], R, KA B A B,
MR FE R 2 Be, 2016. 2016.

(6]  AtHtmd. FAbARKET B FSIE LS L= HEMIE [15] R, MM, BE, % @ 4 aGE R AR PN
FR A SE[)]. O mE R, 2017, 38(3): 326 AN B SR S e A5 £B 3 0 300 P B0 S A
-329. Sfgigizshfrss[J]. hESREZ, 2016, 19(15)

(7] EBk S8h ke s =4 5 1 5009 fE B PEAk b i 12 1852 - 1855.

BrELT]. E BN, 2015, 12(9) : 46 -49. [16]  skih. FrkR S0 WURE T ™ B 3 b ek DR 20 Jik o8 B 18 Ak 55 28

(81  JEHl, &1, ¥eRkdr, 4%, AR R ) Bk 1k 12 Wi et A AIGIFITRSEmI [ D], f5E : IdE K%, 2016.
DRIEL]. THREEZ, 2017, 43(2) : 108 -110. (17] SRR, EHRIE. CT SR s Bk BAZ 2E 12 W 00 LS i

(91  HIKk, B, RPE, . Yl it = qul s o sh SEAR B Bk B A= e i R A [T ] 28 1l B2 2 B 2 4
X ek 0o 2 A (E [T ] A G R 5%, 2015, 28 2015, 36(7) : 729 -732.

(3):290-292, 297. (18]  JrAktk, skoFve, #Hr, &5 SCB =4l 5.0 8) BITEPHN

[10]  ZoRsR, BT, Bht, &5 THEREGE B AR E AR D VEFE R Ao O SR TIRe P [T ]. T E R %
TEAR B S I B ARG 200 B R AE AR T ], TN #%, 2016, 31(5): 50 —53.

Be:dR, 2015, 35(10) ; 714 —718.

(k3% 56 &)

(13]  ZEptier, XIKFE. o 15 30 3 S E AR 8 0 & T 2 MY I R O [20]  #&3EF5, TRDL. A5 nl i s SOk 16 R IG)T E A7 R
AN A0 SR AT [T ], P S 600 8 &2 2 44k BN BAR TR AR I IR AT (], T E B AE R0 ,
2017, 18(3); 152 - 157. 2016, 13(1) ; 61 —64.

(14] H&EM, B, X6 2 05 3B B FECE A5 it 2R s [21]  T—Jl. B&EEA TR B A 16 2 w2 51
A R IR L[ T]. hE IO A BT 5, T pl AR SRR T[] BT 6%, 2015, 5
2016, 27(1) ; 235 —236. (5): 107 =109.

[15] Sun Wei, Li Liang. Tribological Behavior and the Mild-Severe [22] Moy, N TR RE T8 5 25 B A0 97 3k S A 9 o 24 1
Wear Transition of Mg97Zn1Y2 Alloy with a LPSO Structure L], SLHIGIREZ52%, 2013, 17(14) : 32 -34.
Phase[ J]. Materials ( Basel), 2018, 11(4): 505 -516. [23] X%z, SbTHy, TIRF, % ORI & B & 7

[16]  HRIL, JURERG, THE. Wi~ 0T KT 50 7 56 X 4 TR YT R IT R[], P E A A, 2014, 11
FSCH I R AR R R R FE [ ], IR 0 B2 R ik (33):7-8.

2017, 33(3): 165 - 168. (24] WAL, XANR, Woakim, 45, Pl SR BRIE 2 R 7E

(177 B, @220, M. o0 S mT 43 )R 3 SOk o o B S 4 AR B S i R L ). S I R s 2 4%
FHEame G EEPRERLI]. BRIGE2ESE, 2016, &, 2015, 19(23) ; 135 -136.

45(2) ; 248 -249. [25] ks, skRE, &ER, % ERMSBEAIRIT A5t

(18] B, Bz, R4, . [ I i e i FAS el m] PR TR B A0 Ak [T, G B 45 A0 I A 4%
I8 J 30 UG e A AP I R (] R ER R #: R, 2016, 4(27) : 185 -185, 188.
244k, 2016, 37(3) : 120 —122. [26] 8%k, B, IVE, 55, IEWEECA B ITIRIAIT A 5

(19]  Fish. 15 TR BERE A1 A ) Blefbt g A 5 4l [ LG 1852 TR AR 5 7 35 56 AR S ok F i S RE RO RE R [ D ). 3]

B RBEFE [T ]. i A S PR 2 24 38, 2016, 15(2)
163 - 165.

JLEE2#, 2016, 22(10) ; 1598 —1600.



