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[Abstract] Objective To compare the hemodynamic effects of sevoflurane and ketamine
during anesthesia induction in infants and toddlers with tetralogy of Fallot (TOF) by using pressure
recording analytical method (PRAM). Methods Thirty-six infants and children aged 4-24 months
old, scheduled for repair of TOF under general anesthesia, were randomly divided into two groups.
Anesthesia was induced with 6% sevoflurane inhalation (group S) or intramuscular ketamine 8 mg/kg
(group K) . respectively. Peripheral intravenous catheterization and radial artery pressure monitoring
were set up after the loss of consciousness,and hemodynamic parameters were monitored with most-
care device PRAM. Midazolam 0.2 mg/kg, pipecuronium 0.2 mg/kg and sufentanil 1 pg/kg were
given intravenously, and the ventilation was controlled mechanically after tracheal intubation. HR,
SBP., DBP, CI, SVI, SVRI and the maximal slope of systolic upstroke (dp/dt) were recorded, and
HR-SBP product (RPP) was calculated, immediately after setting up of artery pressure monitoring
(Ty)s 1 min (T;), 2 min (T3), 5 min (T3) after intravenous administration. and 1 min (T,), 2 min
(T5), 5 min (Tg), 10 min (T;) after tracheal intubation. Results Compared to T,, HR and RPP at
T,-T; decreased in both groups (P<C0.05); In group K, SBP, DBP and CI at T,-T;. SVI at T,-T,, T,
SVRI and dp/dt at T;-T; significantly decreased (P<C0. 05); In group S, SBP at T,-T;, DBP at T;, CI at
T,-T; ,and SVI at T;-T; significantly increased (P<0. 05). HR and RPP at T,, T;-T;, DBP and CI at T, ,
SBP at T,, T, and dp/dt at T,-Ts in group S were significantly lower than those in group K (P<Z0.05);
while DBP at T;, Cl at T; and SVI at T;-T; in group S were significantly higher than those in group K (P
<C0. 05). Conclusion In infants and toddlers with tetralogy of Fallot, the hemodynamics was more stable

when the anesthesia was induced with sevoflurane compared to ketamine.

P& B 100020 JbaTT, 1 #8 LRI 7T T B s L 2 B2 e R A G ~F A3 L0k T, O BESMRN (B 50 g 3 A 31
WFoE 3 CERRO 5 b at 22 0TI Be R IR BRI
EASVEE BXFH )] Email : 163-hys@163.com



I R RE IR 27 24 2016 4 11 A48 32 %5 11 J Clin Anesthesiol, November 2016, Vol.32,No.11 « 1077 -

[Key words]

L G0 ik R S Y T 5 B T U DU R (et
ralogy of Fallot, TOF) f JLFRER A T, &5 W&
WA G TR T 42 g A SR 22 5K g AE R RH N A A
PR BHL A (SVR) S A s 4% TOF f8OLG A A7 1] 2
O30 BCEAR UM AE o B A1 78 28 18] B e 451 A8 L b iy
WF5E K B, AR R 5 L Tk Lo B H AT I I A0 B M L
JIVEH ABREM SVR 4R AE 3 =K, R A
JYe Wi % 98 TOF LA A i BRA & X B
S S SRR XS TOF 224 JL I 3 3 71 %7 69 5% Wi ivd
AW, HEJ1id 543 B ik (pressure recording ana-
lytical method, PRAM) J& i FH S # B2 . © B AT
o offL A R A kAR AR R T T i e AR A S B )
Ji o T 0k A s 6 T A B 1Y TR ) # RE S AT 43
BT AT A5 1 AR (SVOED , BN Z 0 I i
B2, EL 28 AR B0 E R 2 bl ml LR HT L 7R
B )L L b 5l 5 2 3 74 M Swan-Ganz &
EHA RAFH S, AF5CR I PRAM
Fo %5 -E FU Tk AN SR R X TOTF 2240 JLRR Be 375 5 390 1f
Bl 1 E R

AR EHE

— A RS AR B AR B B S
(G5 :2015017X) , I 5 R BEFZ MG FE 4. ik
2015 £ 1 H = 2016 4 1 H H#EWE 2K T 1T
TOF MIE AR M BE %) L 36 ], 4E il 4 ~24 H ., ASA
s I 2, HE B b A 32 3 ko 35 32 30 ik g
95 o il 3 ik 15 %0 << 150 mm®/m® . A AR A B L AE
S il g AR R A RO R R 258 AR AR TR
A= B B AL A B AL A3 W2 L B2 18 il

Zik ANZJEEAEN SpO,  ECG F17C ) i
JE . FMEAA (K 4D 2 = A UILE A REER 8 mg/kg
A7 Bl R, 1 B 4R 5 L/min, b SEEZ (S 4D
25 TH) 2 A SR B T AT 3 Al PR P L JRR IR A4S LA 6 %6
LR AT A 5 L/ min, JBLEE T 5
TR 5L U AR B 2 400, FEAR B RN TH
OS5 TERLTF 8 K JF # 7 AR B Bk A ) i s
RE<<10 kg BILMEH 24 G B4 kT >10 kg

Tetralogy of Fallot; Hemodynamics; Sevoflurane; Ketamine; Infant

BILH A 22 G £ 4. 4 MostCare(PRAM) I 4
X (Vytech, B RHFD 5 M A I H Iy Wil #8 He i%
e P LER A AR E ., B EE R, SR E
SRS T AR HEAT I B 2 W, S A R A
L FRURE , P 42 22 KA IR 45 T DR G > 0. 2 mg/
kg UK VR €% 0.2 mg/kg MEFIFKJE 1 pg/kg. 5
min J& £ & W AR AU A HLRE R FiO,
50%,Vs 10 ml/kg,RR 20~25 ¥ /%%, 4157 P CO,
30~35 mm Hg,

ML FE AR il ok @ S A A o ko B 1
(T #2555 1 min (T,).2 min (T,).5 min
(THHERS)E 1 min (T,).2 min (T;).5 min
(Ts). 10 min (T;) B HR. SBP. DBP, .» Jf & %%
(CD B EFE E(SVD AR IE PR BH 1 48 8L (SVRD) |
JE ST 32 B R AL (dp/do) s I 3F 840 2l 4 7 e
BURPP) ., T, B RAE L h Pk i 47 i <53 #r .

Yt 54 R SPSS 17.0 #4784 ab B,
IEASATH R TR AR+ bR ifE 25 (o £ ) FoR L 4
PN EE AR SR FH A2 0 o B ORE Y T 25 43 BT, AL T LG AR
FHPESEAEA ¢ K50, BRI BRI X K,

% R

— A PR ILYE R AR B AR
RFE A, AER HR 1 SpO, %5 L5125 X
(£ D,

R hF A 5 T, B, T, ~T, BFH
41 HR B & 3 12 , RPP B @ B AN (P <<0.05); K 41
T,~T, i SBP.DBP.CI, T, ~T,.T; i SVI, T, ~
T, i} SVRI.dp/dt ¥ 8 FEAL (P <<0.05);S 4 T,
~T, i SBP. T, if DBP, T, ~T, i} CI.T,~T, i}
SVI¥ W B FmE (P<<0.05), T, T,~T, B S4
HR.RPP,T, i DBP.CI,T,.T, i SBP #1 T,~ T,
W dp/de B BAK T K 40 (P <<0.05); T, i S 4
DBP.CI. Ty ~ T, Bf SVI ¥ & & T K 41 (P <
0.05) (£ 2),

A A PR ILRBEE S )5 3 ki pH
fH .PaCO, .PaO, . 3l bk il % A8 A1 EE (SaO, ) 4 i 5

1 WABIL—BENNILER

2H 5 B B/ ) WY CAD B & (cm) & (kg) ARFE R (m®) HROK /%) SpO, (%)
K4 18 11/7 12.6+5.0 T4.4+7.2 8.441.2 0.4-+0.1 132+12 92413
S 18 12/6 12.3+7.3 73.449.0 8.4+1.9 0.44+0.1 127417 95+6




+ 1078 - It PR BR 24 2% 7 2016 4F 11 J 506 32 B4 11 1)

J Clin Anesthesiol, November 2016,Vol.32,No.11

®2 AABILERANKNFEROILR (x£5)

EE R 21 5 1% To T T Ts T, Ts Ts T,
HR K4l 18 140+18 134+23° 122426*  125426° 1324£18* 128422 129418¢ 128418
QR /55 S4l 18 132412  119+11¢ 11349 105+ 8% 110+13*  109+11>  106+10" 101410
SBP K4 18 115415 94+15¢ 86+ 14¢ 87+13¢ 91+14° 914142 894142 86+ 13¢
(mm Hg) SH4l 18 81+9b 81+11P 81+11 83+12 87+12¢ 86+13° 87+10° 90+13°
DBP K4l 18 58411 44+ 8¢ 39482 3948« 43478 44+ 82 4548 43472
(mm Hg) S4 18 44460 4445 43+5 43+9 4547 45+8 47+6 48+ 7
Cl K# 18 3.3+0.7 2.740.6* 2.540.6° 2.5+0.5° 2.740.5* 2.840.6* 2.7+0.5* 2.7+0.6°
(L*min" !+ m™?) S4 18 2.540.6" 2.64+0.6 2.7+0.6 2.74£0.6 2.94£0.7* 2.9£0.8* 3.0£0.6° 3.240.7®
SVI1 K4l 18 24+38 20+ 6° 20+ 5¢ 20+5¢ 21+5¢ 22+6 21458 21+6
(ml/m?) S4l 18 20+6 22+6 24+6 2546 27474 2748 28462 32492
SVRI K4l 18 1866475 17174451 1 64643491 591+£243* 150141871 5084180 1 577+348* 1 509+203°

(dyne*secm™ »m™?%) S4 18 16504284 1590£295 1537£299 17004484 1517£348 1569£521 1 6034+441 1 5454461

dp/dt K4 18 1.3£0.3 1.2+£0.3 1.0£0.3* 1.0£0.2* 1.1£0.2* 1.140.2* 1.040.2* 1.0%0.2"
(mm Hg/ms) S# 18 0.8+0.2> 0.8+0.2> 0.84+0.2> 0.84+0.2> 0.940.1> 0.94+0.2> 0.940.2> 0.940.1

RPP K# 18 16.343.1 12.843.9* 10.6+3.7* 11.3+3.6* 12.6+3.2* 12.1£3.1* 11.8+2.8* 11.542.8*
(X10%) S4d 18 10.541.5> 9.7£1.8% 9.1+1.4* 8.8+1.6% 9.6+1.9% 9.4£1.7®> 9.34+1.4%> 9. 141.3%

W5 To . P<<0.05;5 K 4l H %" P<C0. 05

TR 4y (BE) MFL R R B (Lac) 2R YW LG %=
X(FE 3D,

5] it

AHEFE R PRAM 35 HCHE T b 960 Bk R 420 iz i
Xf TOF B4y JL R B 75 5 300 100 3 3l ) 4 i 52, 2
B R RS S ) CT A SVRI # 5, HR &
12 RPP 8 IK, M SVRI 5 & e i 20 It W] W 22 & .
S5 R R0 L Gk 5 S I L A, TT 4R CLL B AIKO
WLAHE B, JF Al SVRI B AR, A4 F F 4 +F TOF 22
41 LR B 55 00 1038 30 ) S AR

TOF J& B 40 JLfe 5 UL (4 28 2 78 56 K 0 ks
Z o B 2 R RS A O B R E (RVOTD)
S RH | 28 8] B S 4 | 3 20 ok B 25 R0 A 0 = L R L G
W BRI FARIGIY . 6K L F B SVRI BEAC i 4
HEL A (PVR) FF 8 RVOT 25, H 8 A7 18] 22 43
DAL HE I AR A RE L M ] BUR LSBT, 7

JR SIS S L S R RE S SVRI FEAR , 92D A7 [n] 2
Gy B R E . A 5T, U R 2 3 R RR
s HR PeF, BPLCL 4  1 -L ik 4, 5 % B
FLA 0 58 B TE 1k 0 2 B4 AE AR 4. E R T
TOF 245 JLFREF I T 19 32 2L J& SVRI K.
G SN s ) | B SN (B Ny e A R ol 7 R g LT
20 SVRI 7E I A7 B 2 3 Jo W] I 22 5%, b 7 L 9 Tk %o
TOF %4 JL SVR W52 JF A . b ik 2 A7 5%
By MU ER], AT A — e R B R ER AT O
ShER U B Y Bl ) M A B AR B 5 A ke B
20 AE et WU AE 1 1 46 B (dp/do 3O F2 LR 2
I T S IR 20 5 L UM RR B 5 3 S5 HR M, & 5K
e 2 e U] A G A 0 B IR OR AR AR, A R
R RVOT 4 B Ak 48 & A

SR BRI T JF 5 A0 A #5215 T Ik R 1
2l CRLHE ] 5 25 25 A0 LA 25) 52 WM e 155 3 A<
A RS RO JUE o JRR 35 3 00 o T i . A F

®3 MABRIKRBESEOLSSFAILE (x£s)

2H 5 %% pH PaCO, (mm Hg) PaO,(mm Hg) Sa0, (%) BE Lac(mmol/L)
K4 18 7.4040.07 20+6 97+65 92+38 —6.7t2.6 0.9+0.4
S 2 18 7.4440.04 2843 118+74 9349 —5.6+2.1 0.8+0.2




I R RE IR 27 24 2016 4 11 A48 32 %5 11 J Clin Anesthesiol, November 2016, Vol.32,No.11 « 1079 -

S B, 5 A (5 P KRR 25 5 6 W T 4L 97 A7 1 P B L L 30 69 . 1 B2 A 2015,
Wish )% 4647 (145 HR.BP.CI,SVI,SVRI.dp/dt S s B167819.

e . A [3] Romano SM, Pistolesi M. Assessment of cardiac output from
1 RPP) ¥ g 2 T K, Herp SV T L i 20 7K - o . :

. . L . . systemic arterial pressure in humans. Crit Care Med, 2002,
5P A 15 Kt 67 75 A J2 0 o 2 A 2 5 B L ey
Hﬁ@ﬁ%fﬂtﬂﬁllblﬂlﬁgﬁﬁﬁEfﬁfﬂ]ﬁ?ﬂﬂiﬁﬁﬁ%m o [4] Calamandrei M, Mirabile L., Muschetta S, et al. Assessment
N L WLTE S5z T E[’:][ﬂ]_’jlﬁ T %2k ﬁ/ﬂﬁ (Tlxz}i YK 3k 100 of cardiac output in children: A comparison between the pres-
mint®? , de— TOF H JL‘DHH% /% a5 R ‘fﬁlj ,f/EJ;H , ﬁ sure recording analytical method and Doppler echocardio-

graphy. Pediatr Crit Care Med, 2008, 9(3): 310-312.

A BEHE £ 2 JRR M AE i G B, 390 R 3014 A A
JE . L TR O I AR R X A AR 5

[5] Ricci Z, Pilati M, Favia I, et al. Hemodynamic monitoring

by pulse contour analysis in critically ill children with congen-

/\E‘Eﬁi(@ WKEE@T Iz% s iZﬁEﬁ@ﬁiﬁgfﬁﬁ SVI Hi ital heart disease. Pediatr Crit Care Med, 2011, 12 (5):
CTFRZ T, $27m SBL YO it o F0 B B 8 20 4 608-609.
{@(}31% @J E&% [6] Ririe DG, O'Brien JJ. Sevoflurane use in Tetralogy of Fallot:

is it thebest choice? Paediatr Anaesth, 2000, 10 (2):.
227-229.

g5 L ATIR b Uk AN G R #6 vT A F TOF 22
&y L3 Al R e L (EL - R Mk A G T I B A R T 4 R R

[7] Hanouz JL. Persehaye E, Zhu L. et al. The inotropic and

JL E"Jﬂlll?ﬁij]jj %*%\/\C‘E_' ° zlxﬁﬁg“fﬁzliﬁifc /J\ , & {E‘L % lusitropic effects of ketamine in isolated human atrial myocar-
_IZ:]‘/%HQ @Fl] 7E1'5 7,f—|< %ﬁ ﬂrﬁj TOF E‘ﬁrl Zj] JL [ﬂ %37& ji,ﬁ }ﬁ fE[“ ’ |\fjj dium: the effect of adrenoceptor blockade. Anesth Analg,
%ﬁ#ﬁg‘ﬁﬁ%o 2004, 99(6): 1689-1695.
[8] Grant IS, Nimmo WS, McNicol LR, et al. Ketamine disposi-
2 £ X Wt tion in children and adults. Br ] Anaesth, 1983, 55(11):
1107-1111.

1] S Ulke Z, Kartal U, Orhan S M, et al. C i-
(1] uneur ¢ arta rhan sungur e ompart [9] Girotra S, Singh A, Mehta Y, et al. Sevoflurane for

son of sevoflurane and ketamine for anesthetic induction in . . . . . . . X
induction and intubation in children undergoing congenital
cardiac surgery. Ann Card Anaesth, 2008, 2(2). 27-30.

e H31:2016 — 05— 05)

children with congenital heart disease. Paediatr Anaesth,
2008, 18(8):715-721.
(2] T, XS, B E, 5. SEMER 5 b gk AR B 5 X0 S R

PSR
o = Jm ¥ T T2V AN 2 Ak SCaE R

T SR Hh R N B T A RN A e A AR N B T AE 25 G A R0 245 O =R e AR AT T 4R fl Ol AR RR T 2
BB EI P T ILEDI R A RA RRI B =/ TR AR 74 RAE SR E T 2016 48 5 H 30 HE 3, Wil
JTREIMRE S5 iR

LAESCNES % T HERRIE S T 2 BE 2B B 0 L OISR P 80 03 Pk A P o AR S K S S0 B | R R A R R
BELH R PR B L L 0 e U R A U A I PR N B vk T I

2. FESCER - (1) T AR SC 39N H BRI R BR 15527 2 S5 e U R RIBPRXHATRE , — AR 1L 4000 5, IFBEA 300 FLINE
PE . HHEE OCHE DL K B2 SCHR A A 5 20K 5 (20 18 SCR BRI 48 SE B AT 50 L I R F 58 5 B 4l 45 22 30 B 45 (B (2 4% SCmk
ZERAIPESC ;5 (3) S B W 58 R PRI 58 B0 b2 6 31 8088 058 T 58, e 1H 7 vk IE A L BE R 57 45 (O SCREE R AT R 8 AT &
5 G Fehmil i E-mail 7 X324t Word JRSCRY  IFARFE“A 2R 3075 (6) AR SCAUIE AT ] : 2017 4F 3 H 31 H,

3. AESCHEAS - W AF Mk - VT35 4 48N T 47 T VR B 1 5 M 9 2 ) Tl 3 0 5 iR BB 4 1« 2254005 LI - 0523-86975523 3 F AL -
15951169537 # J& ; E-mail : donghu@ yangzijiang.com

4. AESCIPRE « PP 2 K DL AR R A L 3 IR AT VAN TE VA TR RN S A A% SIS A T, AR A 44 B A [ R RORR B AF £
m% T BES EA.



