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[FE].BH B4R AL UPLE (TOF) BAMERRRIE L, Ak BEBEAH.L 2010 4F 1 H £ 2018 4F 1 H,65 HlRLA
TOF #ZFARIGITH R E P 5 36 41, & 29 I, FE# 14~68(34.89+15.16) %, ARHGTMLLTE I 91~245(164.7+43.0) g/L, 65
Bl 8 HAE R RRIR MR T 32 TOF RIGFAR, FFA FARYSR A 5 KA = 5 & Kt sh k., R aE47 20 kS48 A
BANTFAR 4 6], R AT I sh oR 4R 2 41, B RIFR R IE & 3 6, 3R ORI sl B R . BESTa BERAR
Wigckl, &R IRIMEIRETE] (195.05£57.86) min, BHKTET E] ( 105.77+48.20) min , il PIAFFRAFE] (34.25£13.96) min; A H13 R
T I T3 ML VAR A, AR5 ML 4T 1 69 ~89(97.4£2.80) ¢/ 1546 il B 35 e 1R AR Tk ( S MR & 28 ~ 32°C ) F FATARAME R, 3 H i
BEYEFFLE 60~80 ml/ (kg « min) ;14 B B 76 P EEARIR ( SR IREE 25~28°C) T #EAT IR SMIG 38, I & 4E F5 4 40~ 60 ml/ (kg -
min) ;5 5 £ 35 R SR R sl VK DAL 22, O A B 6 TR BE AR TRL ( S MRRLEE 19~ 25°C) T iF4T, JF H i i 47 4F 20~ 40 ml/
(kg » min) , RIFFEFIERGI KA 1 0], HARBRAEHBE, 48 BN TOF R SMIE I B[R F 22 4h L, AR ol 2 m il
i e ARSI R BE FIRE 3 i R i AT AR S MIE S B R &
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[ Abstract] : Objective To summarize the management of extracorporeal circulation in adult with tetralogy of Fallot ( TOF) .
Methods From January 2010 to January 2018, 65 cases of adult TOF were treated surgically. The mean age of the patients was.
34.89+15.16 (14,68) years, with 36 males and 29 females, respectively. The pre—operative hemoglobin ranged from 9.1 to 24.5g/
L and the mean value was 16.47+4.30 g/L. Sixty—five patients underwent TOF radical surgery with extracorporeal circulation. Expan-
sion of right ventricular outflow tract and pulmonary artery was performed by a trans—annular patch and four patients underwent concom-
itant PDA closure, two patients underwent pulmonary artery replacement, three patients underwent atrial septal defect repair, and part
of the patients underwent valvuloplasty or replacement at the same time. The perioperative data of all patients were summarized. Results

The CPB time was (195.05+57.86) minutes, the aorta cross—clamping time was (105.77+48.20) minutes, and the supportive cir-
culatory time was (34.25+13.96) minutes. During the operation, all patients received non—blood priming hemodilution, and their he-
moglobin level was 6.9-8.9 g/L with the mean value of (9.74+2.80) g/L. Forty—six patients received mild hypothermia ( nasopharyn-
geal temperature 28—32°C ) extracorporeal circulation, and the flow was maintained at 60-80 ml/ (kg « min). In 14 patients, moder-
ate hypothermia extracorporeal circulation ( nasopharyngeal temperature 25-28°C ) was used and the flow was maintained at 40—60 ml/
(kg - min). Five patients were treated with deep hypothermia ( nasopharynx temperature 19-25°C ) extracorporeal circulation because
of the abundant collateral circulation, in which the flow was maintained at 20-40 ml/ (kg + min). One patient died of neurological
complication, while the rest of the patients recovered. Conclusion Management of cardiopulmonary bypass in adult tetralogy of Fallot
is different from infant tetralogy of Fallot. Appropriate blood dilution, different CPB temperature and flow control are important factors
that affect the surgical effect.
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1 F ARG A5 WIHE LLAATE 2 A, AR I R ARL
MPFHINEZ BIAEA BE LR, TEIMNRETARRR B
P BB IS, AR 225 5t B C
HEm LG E, BA B & ARG IF AOE &4 L3,
Ly i | B RE e v DA ST A IR AR TR A
KRBT 11.5%~23 %" 50 A HiLA: BE2E R AE
TE T4 B 20 1) e A 5 5020 200 B8 Jon R I v 78
BN, FERUTI TOF HAT K4k & M A, ™ & 1Y)
HLENEFCAEDIREA B . 75 F ARG 7
FARME L, e R RS MEPAE B B b X 1) T 224
Lo BEEARPLFARIGITH 65 S TOF £E& K
HMIEI T ARBIRIAR S AL s r .

1 #MEHZE

1.1 —fFA A4l 65 Bl TOF 1Y B 324
BT, Hrh 5 36 9, 4 29 B 4R 14~68 2, R
AUAT O AR P O 2y [ DA B A D SR R A i e — 2
HRE LB O N R ST TOF #1782, ik
P it Ml 11 A% 3 5 A o A i Stz iy A% A % 1t
b 7 0 25 0 T DL B, 2 44 B (3.07% ) BEAEE
T 7RIS FAR (R 1),

F 1 ARAFTEKZEH(n=65)

gE| Bt
IR (%) 34.89+15.16
Bln(%)] 36(55)
1A (k) 56.02+12.60
ML A (/L) 97.1£29.3
DR (C/T) 0.50+0.07
EF(%) 57.29+2.16
LVDd(cm) 3.93+0.57
LVDs( cm) 2.77+0.38
LR n(%) ] 7(10.7)
BEAE AN /3 AR [ n( %) ] 2(3.07)
24 n(%) ] 20(30)
FrfR4E [ n(%) ] 18(27.6)
PEYE (%) ] 4(6.15)
GO NEIE

ASD[n(%) ] 3(4.6)

PDA[n(%) ] 4(6.15)
MI(FEELLE) [n(%) ] 3(4.6)
TICPEELE) [n(%) ] 22(33.8)
ALCTPEELL ) [n( %) ] 9(13.8)

FELEF: 54102080 LVDd.: 76 % &F 5K K48 LVDs: 76 %8 W04 R 42 5
ASD; 55 [ & SR451 ; PDA « 3 IR -5 80 AR A1 5 ML AR SC 1A 42 TL: =
IR 45 AT BRI AIA 42,

1.2 JREE 2

1.2.1 AREiEF S5 RFENLE 0.1 mg/ kg A
HE.0.008 ~0.01 mg/ kg ARKE =M, HEAFAE
Ja LA ST 5~7 me/kg B BEER AT 0.01 mg/ kg
AR 2R B AT D Rt JRR I, T R A GRU Ja
T B it v L M vy s S e o S () Bk
PRARAIE , B0 O TR 2 i B A5 HEE O 25°C

1.2.2 FRAS SR RS 1~2 mg/kg 1Y
SANEER DY 0.5~2 mg/kg SN BI+10~15 pg/ kg ZF K
JeHHE TER R M E ARG, & NEWE, %%
[ , HLWGE <, 1< (tidal volume, VT)= 8~ 10
ml/ kg, FFRAF (£)= 14~ 16 Y/min, WIFLL =1 : 2,
BRSNS T 28 AT 3 ik it s B Hes 0 5 A S50 Dk
ZERIAFT CVP I, S JRUE TR A LA B i) R e JDk T
SR R JCAERFIRRIR . L SR A ) SR 4 D) 1 A A
SMEIRFTANTE 5 %WkFRZ 4N 1~2 ml/kg,

1.2.3 PRI AIUAE XS R ) i 4 i
FELL K TV S5 AT S W 26 7 1l <43 B 46 2R 3
XTI ALZ B AT R K AR MG P Sy A
R, BT K BELBT S R AL A k. ARSI B
Hh DR A XS I S 5, 7 T AR S0 ) [ B 1 i
DI SZ M TR X 3 2 55 FAMREF AR O, LT s #i
JKTF T80 1R S P BT

1.3 FRF% A4 65 AT IE T E) A E H S
TEIAR AT DN EMBHAAR . 474 Ul e = i
3B (right ventricular outflowtract, RVOT) Y] 1 | 5 i
RVOT, Nigh ki sg U1t OE , 22w U] ¥ fili )
JHRERR , LA OB BRI 28 BN SE RVOT ., % [8) B St
(ventricular septal defect, VSD) &4 5 PIEFR, 8%
JiiHE A2 3 A, G A 3 5 5 0T 900k =0
KR4 R S Y AT VSD B4k, Z4R0 =
RMBIEA , 22 RVOT Y) H B3 N 58 RVOT; &5 9 &
SIMEmHE BOCH A 2, 28 RVOT, 3k dI
17 SR UE B B AR, FARIEA 5 U 52
SEMLT ARG 45 T A ORI R  JR 65 1
MM, AERR S TR AN A4k RVTO Kl 3l ik +
VSD bR, 424 35 il (53.8% ) [ FH AT HL4L TOF
RREAA 30 41 (47.2%) (35 A FIFERE A0 Y
HAB WY SRR, 4 51835 RT3 k8 R
P (patent ductus arterisus, PDA) £ |2 4] 35 [A]
1A I 3 ok R A R, 3 491 RR A [ S0 AT 5 T ol e A
(auricle septal defect, ASD)B4MA , &84 2 [R] 14
TR S A, WK 2,
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&2 FAITHK(n=65)

FARL R Bl n(%) ]
TOF HLiAAR 35(53.8)
TOF AIAAR+TVP 19(29.2)
TOF YA AR+AVR/AVP+MVP+TVP 10(15.3)
TOF ARIEAR+PDA P F 48 A 4(6.15)
TOF #RIAEAR+ASD/ IF B FLIEFMA 3(4.61)
TOF #RYAA -+l sl ik B e R 2(3.07)

FELTVP =B A ; AVR . 3 O 4R AVP . 3 31 ko g
A MVP . ZRIBBIEA

1.4 RSMAEIR K Sorin C5 B TCAL, AR
BERERPEASI S E R EE, RIMER
BT e A A A AR T, AR R I AN It 2R
1 50~ 150 g, MRIEART ML HEIE 4, T2, 1K
HMIEER AT I 5 12T 8 KSF (BERT) |, 140 il b 2%
(hematocrit, HCT) KF 0.30 9 5 % % FH A ik
ML A/ TG 1L 7T 58, HCT /T 0.30 H R H G IfiL 13
F., VRSMIEERET E ARG, 30 5 3 Sh ke A
ER T, SRR B R, FilR)e HCT 4E 57
0.25 7247, HRAMEFRIFLR )G 10 min (g 1) KAk
PEIRFFUR )G 1 h(Cier 2) BAHUET (%) 43 0
ML K, ARG I SR F 3K R (i i 3
28~32C) VI 4EHFAE 60~80 ml/ (kg + min) ;
AR Ze o 0] i 4% 22 R v IR R (S IR TR R 25 ~
28°C) , L 4ERFTE 40~ 60 ml/ (kg « min) ;| SR
= B K ] AN B R P R AP L (S MR I B 19 ~
25°C) , R 4EFHTE 20~40 ml/ (kg -+ min) FET, O
WURAFR A 4 ¢+ 1 % I SR PS40, 298 IR
FIHEA 20 ml/ kg, ZJ5EE 30 min HEE—K, N
10 ml/ kg, 430 5 20 bR i Jk S 4 A 3961 7 T
BRI T 43807 700 IR TR 300 LR AP 200 JUE S 5
fEHKE . Fermd i HE K 0.5~ 1 mg/kg, BE
FEER A FAR I A 5, 25 T B IR R IR ER 2R
KAy e MR 20 K LL b, 7R Bk 5 N
SRR, HE SRS EIR Ik 37°C 36%C 515
B, AR IR B S IR B F RS, A an & 1l
LIEAMEMT 70 o/ L s8R SME I 2535 A 7 5
M4 2% ME R, 4T B g A, ke
() HCT K-, AREE I8 )12 A 4 AU S48 1%
AFFEMYE

1.5 it 43 R SPSS 19.0 Mg 1854
B AHEORER ¢ 056, P <0.05 A R4 517

2 & R

2.1 R EIEER N IE R IR ARSMERR , R RSk
(R ER ] BELUTIR ] A BOPEERETE] | A Zh = kR &
IR P IRR RIGR A S LR 3,

®3 ARPHAENI(n=65)

=] Lvei
PR SMEFRI ] (min) 195.05+57.86
RELWTISF (] ( min) 105.77+48.20
% By s 8] ( min ) 34.25+13.96
T

AR n(%) ] 46(70.7)

YRR n(%) ] 14(21.5)

AR n(%) ] 5(7.6)
AP EHEB [ n(%) ] 39(60)
AR R & (ml) 574.43+436.21
AR E AL (ml) 2131.9£920.8
AR J5 7 BRI ] (h) 5.57+3.96
HUAE SR (h) 16.51£13.36
ICU Hf[al (d) 4.43+2.22
FEBEFE] (d) 10.74%3.94
ZUIH[n( %) ] 1(1.5)
M RGIFRAE n( %) ] 1(1.5)
Jili IR [ n( %) ] 1(1.5)
AMENREALE [n(%) ] 2(3)
A ALI(%) ] 3(4.6)
BET:[(n(%) ] 1(1.5)

s TS E R RIAT

22 fEAE U3 10 B E AR, F
I R (75037 ) ml, AR ETS I H A O PN
B 2gREE APBIKZ FHLEMK HCT
BE 1 B, R BV 2T 40 M A 300 ~ 1 000
(583.33+244.97) ml, 4 BIEFH S T E A, 5
ML HCT K- RE4EHFAE 0.23 ~0.28, 5% J5 1ML
LI HIAE 70~ 161 (104.4+26.7) o/L, L1756 F 5%
W1 Ferp 2 FG IS SERT IS SRR (P <
0.001), WL 1, fHHFIFRF 0.5~1 mg/ke, bR &
AT EEERE T 800~4 000(2 131.9£920.8) ml,
23 REBHL SHBEARRS R LK
Tty Bk 1) WA i BA R A3 e s ] DA R R S O
RIEFFNZR 3, RIEER 1 BIBET- ¥ HRE B, A5
K th 22 R G001 R AE A S BE 51 i 2 R M1k
I RG4S 1, 2 B RS AT I 2 AR
RIT S S TREA 4,3 BB R P AT R AR A
RTS8 E ARG IR Ik
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Xk

5 19 e T O
o uglg® Y vy
- % Afaa v
Feir e e rp2 e
Fe LR

T N SEERT LR P <0.001,
1 RSMIEER ) 121 25 AR Tk

24 ARB1RALESEHAET TOF RJF, LEK
IR R A i AR B AR R i 3 kO ) B
RETE G225 (P <0.01) Bl g ki ek (PA ) 52
RAETH G 9 ZER( P<0.01)) ,E/A WIEBEARRTH
Giita¢ 225 ( P <0.05) ,EF . LVDd . LVDs . 2 [] f& &F
7K K 8] = (interventricular septun thickness dias-
tolic, IVSTd) \&FoK AW /2 % J5 BEJE E (left ventricu-
lar posterior wall thickness, LVPWTd) | F 3l ik N 7%
(aortic dimension, AoD) 2255 N4% (left atrial diame-
ter, LAD) (E A, FE 3k IfiL i # (aortic velocity,
Ao) BB BRHT WA et #2525 ( P >0.05) , &
Ff PDA (ASD JFH AR MIRAR M. WK 4.

R4A ORATHIASG 1RO S B R (n= 65, xs)

5 H A VNG P{a
EF(%) 57.29+2.16 57.53+2.42  0.79
LVDd(cm) 3.93+0.57 4.070.30 0.16
LVDs(cm) 2.77+0.38 2.87+0.21 0.12
IVSTd( cm) 1.0420.28 1.05+0.30 0.57
LVPWTd( cm) 0.85+0.13 0.89+0.12 0.07
AoD(em) 3.33+0.34 3.22+0.35 0.20
LAD(cm) 3.53£0.57 3.58+0.47 0.59
PA(m/s) 4.65+0.72 2.44x0.91 0.001
E(m/s) 0.67£0.30 0.94+0.35 0.07
A(m/s) 0.64+0.15 0.58+0.10 0.31
E/A 1.06+0.45 1.64+0.63 0.01
Jili Sl ik (mm Hg) 99.8+28.3 41+13.4 0.004
Ao(m/s) 1.25+0.55 1.20+0.26 0.66
3 3 i

TOF i 5 UL 1) 5% 24 0 5 R O B W 1 2

— FEILPRRERL 3~6 NN TESERAE O
WS 5 12% ~ 149%, (Y 58 2 70 50 R 1 0 IR 19
50% ~90% ., — M A S8 RS2 32 £ RVOT BH ZE 1% i
FRSEIN o FE R A A R A2 AT s 0 A8 a9 2o A1
SECGEEZMMSET, el LA £ Rl A S
PRI AL % | (45 TOF 84 nl LAfE 2 4 L
WIS F ARG IT I BRCREAF , FARIE TR —fi
S 0~7% 2 H)%

31 RATOF mE L A2 KKK HA TOF B
A AHX R s B T ELAE AR N ) 2 A A ok K
M EER , FHER B KA LA Z T, 5
B T, M TOF S 3 H R iR LA 75 1
(R FEAHEAE . D70 N JE EABRE O WL LT 4E 1k
I BN TR, AR RS G
DEY AL ; i/ k= 1 EE L)
At , ELA 5 MG A2 FARZ G H KE N
s TE T IS ol BT AR S 30011 3R 77 AU 48
15 @ RE 2 AT ORI AR | IR AT 2 519 ko
K R ZESE Y B TOF B & 33K
M s Jy 23t 8 244k, Jo O AE A B (] i 401 1l
A FE MR, R B R B AR 4 H A
FORRIAME . AT EAART A O T Lk,
I HE T AR, DT MBI PR EEACIE B, EAR S
PEER T )5 B E A A0 R 5 ], B DR AT R A R
G SR AR B[] it 538G D) S i i A ) 9 BRI ATG
TR E T, SR FH I G R 00 X 21 200 e ) 45340 5
YR A 1A 33 AR ; 25 T R S AN BT X IR
VR ST AL 3 A A FHERR | B kX B Dy Rt Sk
BIRISS RN =R

3.2 diRHE TOF BEAS M SRR, (1541
A 2 K T MR, — e 2L
B BT i TR 20T ARG, FRIR A A, 2
O SRk AT B IE W A Y AR
TOF F8# £ ) kG 5 LA, BT LR A AN B B i 41
A3 ) SR IR AR SRR T 224 L, RS
PEIAR R 20RO R0 LR R o /N I YR 2 B
W AR PR ARIL 5 A REORAIE S MU A R0 1
BN TOF K2 A2 B M, DXL Syt ot 7™ A= 14 171 1T
L L 245 B3 38 DA AT, T ELAR S MG A 10 8 4
ARALTZ B A — S U 46 22 i AR A
PEER Y rp R R I TR . TOF B3 B 2L dn gk
sk, JC IR AR I RIS A ZE 1) TS N T
I SRR AR A AR, v E AR
e R ERISIRBIB IR, BRI R MR BN
R REAE R BRI, [F) BRF 38 1T AR AR AL () AL 4 75 oK
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1FEN L, SCHERIR A 7E B4 0 3 DA L 25 6 L) 2
MFEEAEN T, K HCT A3t 0.20, AEME X 4H
AN HR AL FE A A S S 57 ) A AT ki B e
ZUeEAIE Y TR TOF R BA F 5
AR SZAEFA | W07 AR AT TR B Ui/ NIt | A DR A B 0
B, FEVE D R 2 M BE 2 HCT 0.25,
TEAHEZE 24 I3 94 53 8 65 4] S TOF H# , HCT
KT 0.30 B A8 R F E A 0L R G ol 950 7, 4> 20
310 B 835 (15.3% ) “F- X0k &4 (75037 ) ml
HCT /NF 0.30 g A fE HOR A JC i i 78 1 7 =X, (3
JEXTTFARHT A IFH A O N R 505 4 IR 22 R
HCT f85 W25 7 i il i A s s s A, e blad
b LR BRI B4 HCT £ 0.23 ~0.28 7K, 15
MLRT L2738 2 70 ~161(104.4+26.7) g/L, #4h
TGRS BE 25T AR I [ ey sl o A 0 200 L, s
HEAT R RNV BB BB R, A AU B T HCT, el
RGN A7 ) 38 i 848 S e 0, 90 LR B 1Y
SRENE, B HCT S5ARA e, &5 L
H2E5 AHEF ARG HCT K E4E 78 1F K F, 8
HBTCk R IRAESEANIE R 2L R AT S 4E
3.3 RSMAZR TOF B M TIEAE R F & A5
PG AL Y T 22 | SR GRS B, 920 i I
RAE 8 20 B FEFAMAIETE | 225Kk FH R IRATG
T HETE i, AR REAE G RS F T AR
WS AR RS IE R 9 7 2%, LABT L4506 30 o B b 8
RGUEIR" PRSIMIGER R B ARG 5 A6 T 2 v, D
TEERE 22~25°C , HMil 25~28°C , S Bk i it
FECRUET AR BF I BT A B T oK ke, ARATHEHE
TE P BT VSD KN B T Bl KB 1 1 R AR A
PERR B MG IR BCFNA A2 05 [, AR S
PEER IR B FAH I 3 & . 45 TOF .0 N B 2 &2 2%, B
TR ] 4, AR b [ i 55 22 D 2 3 8 i (R IR IR Bk
TRARIR ) | U 12 B 28 5% ) I BB AR o = F R
E#TE B

AR HR B e T AU R RIS T 60% ., 4R
ML T 60% . VY8 Ik H4EHF7E 20 ~30 mm
Hg, TOF & 1EF AR Z A7 LB ECR OLE ., 75T
A a2 R B R0 L, SRR A BB A5 IR 12
PLOER S5, SCHRARAE ", SO LR R4S, R
SRR AR R, P RIRE (5 ~
10°C) PR RCR B, 8 T BB PRIE.O EAL T T8
TRIRARAS , AR AR AN St Jmy 38 v s [ Tl 3 1 X6

4395 191 ¥4 15 FE R A VB 1sF [R) 45 964 20 miin, I HL
YA T N + 3 A T HE AR S A 1 AT O LR
BN TOF B35 I 25 5 22 | I 21 25 (e
T4 LK e T B SMIE PR A I 18 B
RERTR R 7 58 AE 00 2 TOF B3, AR A
F & M SOGES T B FR i B O I REAE,
{ERAENT B bk L A2 0 2 D5 T T ASEBRIE H & 8
FL RSk s s R R i sh ke e B R T 241,
XEEYLE T M TOF H 35 19 AN [R5 24 1 5 e
TR RRIARE | BT DL AE TR 2 i 5 B S ™ A%
kA, B EF AR R Y P AR 0L, I AR
LI DA B AR S 45 004 B T A, DA TR 10 1 3
R BEARA G I KAE LR PR R R e 4
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