W R R (R AR
FEMEERD 0 )
J Cent South Univ ( Med Sci) 599

@

RS 0B AL DB RN TR B
EERAERBEREMRMAIN NEHAR

e R R PR AR, —E
(PBEAFHEB_ER 1. QA FER;2. 0 RAE, K 410011)

[(WE] B8 . RAKLESLHAF S 3 A (echocardiography , UCG) ML 54 3 # bk o # & 8 & 7 K
% % % i (right ventricular outflow tract, RVOT) 5 & e B s M Ao i 3 H F H AL, F ik B A 4 3 #0k
A 9 & 1@ (valved bovine jugular vein conduit, BIVC) EZ X A E AL HE , =B, X232 R FEHBKRK, & A
UCG EREBE KRB 7dﬁw1£ﬁ MRAECELSHHREMRL, MNETLE BJVC%\&@%E{L\?&?@E
A RE AR H A O W TR Rk (V) f= E £ (pressure gradient, PG) , 55+ # BIVC a9 2L, 4 %,

—H8,5 Rk?li/é‘%?;@ 3EPREFCHEARMNRKACEL BIVC TR G AT R B (rl"ht ventricular

outflow tract, RVOT) & w35 A AW EEZM KR , N EB R ;H S RBIVC 25 M3k £ T 94
AR H LS bR EZT RN, EERS  BESLHDRAZEHNER, F R, TERE
157 ARHEF RBUGCHREMBXART AWREA, SEREL DN FHETEEAY, R LW
REM R T Rt E DM A, AR RB T EHRTF, AR, ENR204, K5 . KB T7dHI1
FUCCHMNTHHELBY, MBELARF , EEL5 BIVC S 0 REZB NS @Y, AARLER, LA
BRARBABR . BEHELZDN, ALAEHAYEASE, 24.UCC R T UKAEHN BIVC £
K RVOT 4 L& Ao b i3 /1 5 ZAC, T A EHIFN L KRBT 2, 5 BIVC 69 sl A6 R LA AR &%
HE,
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Structural and hemodynamic study of right ventricular outflow
tract reconstruction with valved bovine jugular vein conduit

in the canine model by color Doppler echocardiography
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(1. Department of Echocardiography ;2. Department of Cardiovascular and Thoracic Surgery , Institute of Cardiovascular

Research , Second Xiangya Hospital , Central South University , Changsha 410011 , China )

Abstract: Objective To observate the structural and hemodynamic changes after the recon-
struction of right ventricular outflow tract( RVOT) with valved bovine jugular vein conduit ( BJVC) in
the canine model by color Doppler echocardiography ( UCG ). Methods BJVC was used in the re-
construction of RVOT of 32 canines. UCG was used to observe the structure of the right ventricle and
RVOT. The structure and hemodynamics were observed , and the diameter, width , blood velocity and

pressure gradient ( PG) were measured between the right ventricle and the conduits. Results 1In the
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first stage, UCG showed that PG between the right ventricle and BJVC was high in 5 canines, and a
few anastomosis in BJVCs with main pulmonary artery was small. Blood velocity quickened and PG
increased , and color Doppler showed that the bloodstream was very bright. In the second stage, 7
canines survived for 1 year after the implantation. One year after the operation, UCG showed that the
valve closed well , no graft kinking or obvious regurgitation of the valve was observed. The PG of the
valve was low. The BJVCs were unobstructed and there was no thrombus. All the valves of BJVC
opened well except one. In the third stage, 20 canines survived for 1 year after the implantation.
UCG showed that the valve motion was good, no graft kinking or obvious regurgitation of the valve
UCG is one of the most useful measurements

was observed. No neoplasm was observed. Conclusion

in the structural and hemodynamic study of RVOT reconstruction by BJVC in the canine model. The

good evaluation of UCG implies that it is important for the study and clinical pratice.
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T A R [ A WF 5 SR WD, A R ko AR e
( valved bovine jugular vein conduit, BIVC) 7] /E & 4
U TR 0 R BB . [ 2002
AR 10 H 2 2005 47 6 H AMEFH R A BIVC /EX
KA = Wi H 3B (right ventricular outflow tract , RVOT)
L5l Bl ok ok Be L SR AE R JE L BN R (L 2
3 #8750 3 B (echocardiography , UCG ) & 1 . &
HOWLEE BIVC /Y 45 44 1 BE S i 3 1) 27 28 4k, 3 58
BG32 i, LLA O S5 e DR N BIF 5 B A B e
(ST

1 HRSR®

LT BEREFEE G & I 3¢ [ GE-
ViVid 7 & ViVid 7 Dimension Bl % (& £ 3 88 75 0
Bl AL, 5 MHz AH 45 B B 9 88 3k o BRI B o7 350 7
e A EMAE , LA SR IBOTE W IR . IR Sk i ik TE T R
FEARGATMIE AR, WL AT R R, R
JEARR ke m A TG b A E & R
DRI R i D 5%, i 2H R B, G0 I L RO Bl AR
K, PRI BRIC 5% 22 % KBl L A2 3 M R 3l ko il oo
A DY Ji oL AU L VDT b, e R Al R B0 A7
LV RN R BT TR D S DA W (0 < NS A S
K, UCG Xf BIVC # # R RVOT 4544 K if i 3
OGS, PREE Ty vk FE HE 0 E A I Y R 1) R
WA S, R HERE ETITYSE 0 kS Ak
MG BE, H 0N UCG 47 41 W %¢ BIVC & & R
RVOT 5 45 ¥4 Je il i 3l 11 2% 728 A & 0 2 80, ™ &
48 UCG W iy My Am v, LR 25 V2 A O
Ty RE IS >0 3 J5 I Y 4 {8, BIVC 4 48 BRI 46

R &Y 5K e ] 5 K AR, JF A UCG R 4% 0 i
I i A5 5 A e e br o B — B o R F R 4h
O E & B 5 i T R T 03 UCG LA L4 W) A 1 il
W R0 K I i Bl T 5 R b, IR PR SOR S

1.2 SR%aHhHmurFE e B 2% Fp X R AL 32
RO HEPE 17 F, MR 15 G 4E R 8 ~12(10.2 =
1.8) H, thE#7~20(11.3£3.1) ke, A HF
S W) b o

1.3 F K& ARATEER 12 ~24 b, B LT
BIFEAh 1 ~2 mg, M8 B 8l J2 T 99 5 B b2 4k 30
mg/ kg, A NG, HLWGE o 3N Bk o B A
A KR o R S B A bk o R A T Ik
W E AR IE Y kb ST R K, AR L3 2 i AN S L E
e, RO PR IR B I RD A A R AN A F IR e T
LTI A = R A R (1T N 7 3 72 S N T NI R i
WS B Bl Bk s RO R R DU Bl Bk i <A A . A2
HEAMU ) L5 3 55 4 Wy (] o M, T 2SR R 4R
AT VI FF O AL, 3840 S 58 I B KRN A o = I BE i
B0 Bk T O & A, M RE 8 91T J2 ] RVOT i
BE MU BE AT F 04T V) FF RVOT # BE, 38 4% U1 FF
B PIFK 2 1.8 ~2.5 em & 57 BIVC, 7 % B &
1T, 375 40 St O B BRI 2R 3 ~ 5 mm 5 RVOT W) &5,
Boe e Ja e A E S O A0 = 00 RE B . O BE
& P B 2l bk 32 TR B 4 4 ~ 5 mm K 2y 1.5 em),
1B U v 5 2l Bk YD Wy A o e 4 E 1
Wi B o 78 Il Bl ke 7K 73 AT BEL W il 3l ik 3
T, Sl Bk i & A O TG B i AR B R A5 L A B i
Bk . BIVC & il 3 bk 5 470 = 3% HA0E W
i 2y Jik Fe A A o0 & R o 1k L, & M s 5 A 4%
DA o B o B PR IR S, R T O T I AR BRSO
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2y fok 0 P AR 2 A o LT AR R 3d

1.4 WMEIAA 7 ik P A e SR
By K 7 45 HI e A5 A K B S e R A s R a RS
7d M1 AEFT UCG K4, L84 % 45 BIVC 1L W)
B H AR A S O AR A S Ik i v S H
Lo ML U R 2 A

1.5 s#itsxan K A SPSS13. 0 45 11 %K {4
frgeit o b, B ARG x5 RoR, AL L
B ¢ K, P <0.05 N ZEFAGRIHE L.

2 # R
2.1 H—ME 5 HRHRIEE T RVOT &

Jifi gl ok 2z 6] 9 BIVC B4, i By B — 48 75 0 3l 5]
WL EE SR A R BIVC i 8 35 58 A i /), {EL i 4 4
BEE, KB L HIRFART DG H B LR
PR BN AN TS B, A BE R B L 3 K A WL BIVC
WA R IMATE R E G, TARE S d LT, &
FIIESCE A SR . 5 4 ARARIG 1A, UCG
Kot R BIVC M A I/ R AR A E S
BIVC it 48 W) & 11 I 38 | s 2 4 08 vy, L3 B
TR HE (1) 5 BIVC I8 3 55 i 3 Bk &+ L 3z 4>
S ua Ao il 2l Bk Ak 2 BE W) R /N A 22 0
TN s A2 4O 5 EER RVOT W4 1 A7

FE Y IR 22 38 K AE 30 ~ 50 mmHg Z [6] 5 2 HOR Rt
5 SR 25 & JF B2 BE R U, T CE B2 50° ~ 60°
T30 A2 R A A Bl Bk 1R SE e A

2.2 FH=mrB 7 ARIIIERZ T RVOT |1
BIVC Hd, TR AT J5 0 A i e A3 ik i A6 A
FETW AR . RS 1AET AR RIG7d
UCG 78 7 HUR A R fili 2 ko 11 29 © P &, 4 4
i, MR AN 11 ~20(14.8 £2.3) mm,
B 1 FUR A 3 8l 22 Ab , A i 20 B R4
JFHCIEEE 9 70° ~90° 5 B A7 A B O M R 4, JG W
BB AJE ARB A LB E R 6 AR A it 5
JROREE P A, 1 R A S RO R S8 e A
HARZ 3 mm, 42 FR BJVC %, R WA B A,
BIVC oWy & H W Bk (K1) .

2.3 BEZMEK 20 R R W % T RVOT
5 i Bl bk Z 18] g BIVC T, RS L AR A RITF
Mo RJET7 d A3l KR 20 HoR A Al 3 ko
HXE PG A R T, I R E B AR N 13 ~
22(16.7£2.6) mm, B3 e 290 30 RL4F, JF K
B 70° ~90° 5 B A7 M B O M KL 4F, G 5 OB
WCE2) o ARJE AR OB B 7R 2R B A
2y JokORE F1 P A, 4 A R T W L R LB AR ) 1A
%o BIVC imumW) & HICH BB (£ 2) .

R B BIVC HE RVOT Jq il ANz W 0 s ARSI AE R (2 + 5)
Table 1 Echocardiographic results after RVOT reconstruction by BJVC at the 2nd stage (x £s)
I} Ji) n RVOT W5 1142 (mm) A SEHIIOR I (mm) RVOT W& 1 2% (mmHg) PSR 22 (mmHg)
ARJg7d 7 12.6 £2.9 13.8 1.1 19.5£15.3 9.3+5.5
ARJg 14 6 11.7£2.2 12.4+1.5 22.7+16.6" 10.8 £6.3

H5ARET7 dHE, * P<0.05
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ZEWE V3.5 m/s, PG 50 mmHg

Fig. 1 After RVOT reconstruction by BJVC, velocity and pressure
gradients between the right ventricle and the conduits were

high; V:3.5 m/s, PG: 50 mmHg

B2 BJVC HE## RVOT RJF 1 4F . UCG /R4 A= BJVC
T A Bl koM B 2 T ¥ 0N, JG BIVC B

Fig.2 1 year after RVOT reconstruction by BJVC, UCG showed
that no acceleration and no stenosis was observed in all

valves of BJVC
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®2 FKrB BIVC g RVOT Jq WAL A O sh AR I 25 2R (2 £ 5)
Table 2 Echocardiographic results after RVOT reconstruction by BJVC at the 3rd stage (x )
A A] n RVOT W& H42 (mm) A SR (mm) RVOT W& 11 24 (mmHg) PSR 22 (mmHg)
AKg7d 20 13.5£3.2 14.3 1.5 16.5+13.6 8.9£5.2
ARE1H 20 12.2£2.9 12.9£1.7 19.6 +14.3" 10.0 £6.3

HARET7 d e, * P<0.05

3 W #

R 22 52 J S KA O NE AR B3GR 97 5 220 1 4 A
E A Bl kS A 3 B B N i Sl kA B
I 0 DU IBCAE A7 = X B 3R [ Bl kT R 3
ok e 325 IF il gl Jokope 7 45, T BIVC B fil 3y ik
A B A A TN B R R R R
EIE SR BE ST AE E SN E A 40 4E T, Ross 2
T 1966 ST LU, A T REFSCR . HE
RVA R, R/NMELLIC S, & & 24 LRy /NERE
/D G W R R A B sh Bk i B
I8 FH T 0 PR 1R 5 85 4k L g2 W, T i 8 30 A R
LR AT L B9 4 45 38 b, LA BIVC BF 58 153 4%
Z AW TRKET o 4 SRR 1
AE #5232l ok A, F A 0 R G AR TR B 5 3 N
B A S A 2ok 22 AF WO T ST, R e af
FI ) B A 250 oy 4 A U OE T RE
s B [ B S R K P A R AR SR 1/
3, 0 R AT T 7L S p LAl . UCG Xf BIVC
14 445 A6 R IR Bl 0 2 8 AR A B R I O vk HE D EE
LR T M (R, 0 0 AN [ D) TR A E AR L T e
W LU RE AN B A IR 22 AT G I A B SR B WL
o EX T T ARG BRI VAL IR R A AR E
PEHT

UCG AT I, w] B A R 7 50 A 72 0 Bib £ 2L
S R . H TR Y R L GO T T B
AT Bl BE R, TR AR ME LUK B € 2. A R RO BE
A 0 R E B A AT 0 T B
Ja A B RO T A A 0 A L T T B A ) A S
Jokrly A T I A O R T, HL O R R AR, R
AT A AR EE DL S 400 M K Bl e i S5 e 4R D) T
BotE . 2 2R 2 5 BB L RS
11187 S <D D0 e o 10 i = BTE I S St N S
TN BENERR D& IR DA R DU - ok -3y
B AL R X Rl ALY A e S B O
EiEETW A D kSR S8, K5 HE N
UCG fF 4 Wl %8 BIVC = R A7 0 % Ui 18 25 40 )
Foifi i 3h 12 A2 A 2S5

BB, RJG UCG Kl 470 = 5 & # MW
RVOT Wy & 1 #8347 76 019 s 26§ K W 5 1 3% 3 I
N 2 A R SR A T A T AR S K A O DS 2
eIk 223k 30 ~ 50 mmHg ; #83 BJVC J ¥ 5 i 3 Jik
F A I 43 S B A W Bl bk b 2 B WA E R DS
I3 28 2ok 3t SR IR, Fe 25 3, R 8 2 3 ) I U 2
TR ik . HIFE KA RN RVOT W& 0 8] 0 A
FAT W) A G Rl A E T E F R N 7R A S
kA T R A TS i — B
PIRIERHE . A1 BIR T d U E B0 Rk, B AN
W, BaR . UCG % B /8, BIVC WA K&
I A (8] 75, 28 E S, 25 R R IR

% By B, UCG 7r BJVC # MG 5 4 3R 3t , I
W22 1~ 12 mmHg, 3B BIVC 3@ 1% , Jo ¢ 5 8
EEPeAE o AT ) A S0 T e A I Y il 2l ik
e 8] P TE OE, b g R, 0 OBE A R 2%
EH

UCG RJ57 d A1 4EE & R, 2% BIVC 8
W, AR UL BT Y IR R 8, A W) A AR R
INEZER TG E X (P >0.05) , W4 H AL E
ZHAR(P<0.05) , AHEBR W) & 1Ak 2F 4 15 A= 5
JEIRIE L S B B2 . 53 Ah, BIVC () 3 w475 [l 75
T AR, A 3 RO RN 2 A R 25 R A R
JCHT R A8 Ak, Bomi A 30 KO IR ) e AT AR R AT
AJETAERR 1 H R IE s A 22 6 00 52 8 R It
Ab LA RO B R, JF IR BE Sl 70° ~ 80°,

% =B BL, UCG X BIVC H 8 R A7 0 % i
J& SR Kl i 3l ) 2E B oY S e A5 R R, RS 20
1] BIVC iy e 48 18 5 R A0 2 0l 4 AR g
B RETC W] W 0 R TG ] [l RS e R UL R A= 1A
18 Fir A BIVC 19 3 it [0 75 3 48, 22 Pk g, F b
BE T PR IR U G, B R 22 38 A i g A 1
PEMH 25 1 ~ 10 mmHg, UCG 1 4F J5 %} 20 i 4
U DK T RS B R A0 U A5 R M
PN HRERE R, AERLEYS BIVC @,
EE R, T A, BB E R, AN
JoW 45/ UCG R i &3t A= BJVC i 1
5 R T S A T R T, S e RSk
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e 0] 75 4TS 43 3 AL R, I MG BE L, BIVC i H
b P 2% A o A R TC W) AR Ak 10 D AE I S B
BoALah B, A BIVC R A O R W E N FARTS
R I K B R R 08 5 1 UCG & 1 L &
WMLEE BIVC 19 45 4 14 g I I 3 1 8l Jg 2= 28 e i
BN R

i L iR, UCG HA Tt sl \EE VL
i 2 200 B R L E W EE R TE M
BIVC &t K Ay % i b 38 J5 19 45 B A I 3 3 0 2
Ak, B Hw iR DU AR I B, S BIVC
HIBFH T2 Rt T EE AL S8 b,
45T UCG Jir $2 {1k (9 48 45 1 = 80% W L ] &, lﬂi
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