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[ Abstract] : Objective To investigate the characteristics of perioperative patients with modified and expanded Morrow surgery
and the management of cardiopulmonary bypass in children with hypertrophic obstructive cardiomyopathy. Methods A retrospective a-
nalysis of the perioperative data of 49 children with HOCM who underwent modified Morrow procedure in our hospital from January 2013
to December 2018. Results For the forty—nine patients, the average age was 5.3+3.4 years and the average body weight was 17.9£8.
0 kg. The average CPB time was 115.7+47.0 min, the cross—clamping time was 74.1+£27.1 min and the assisted bypass time was 31.83
+34.67 min. Forty—one patients (83.7%) underwent myocardial protection with HTK fluid, 8 patients (16.3%) used modified St.
Thomas, and automatic re—beating rate was 65.3%. The postoperative mechanical ventilation time was 17 (8,22) h and the ICU time
was 2 (1,3) days. One patient with low cardiac output was transferred to ECMO for 126 hours, and then he was cured and discharged.
Two patients died of pulmonary infection after operation, and 4 patients were equipped with permanent pacemakers. Conclusion The
modified and extended Morrow procedure is an effective treatment for pediatric patients with HOCM. Sufficient amount of myocardial per-
fusion during cardiopulmonary bypass, adequate assisted bypass time, and selection of appropriate cardioplegia are the focus of periopera-
tive myocardial protection. Active ECMO assistance in patients with postoperative low cardiac output syndrome is an effective treatment.

[ Key words]: Hypertrophic obstructive cardiomyopathy; Extracorporeal circulation; Pediatric;

Modified extended Morrow procedure; Myocardial perfusion; Cardioplegia; Myocardial perfusion; ECMO
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F ) SR RIS BE 1 ST FE R IR T HOCM S
A JEE 7.0 L ( hypertrophic cardiomyopathy , HCM )
) —FhZEAY X 25 IR T7 ROR AN B9 HOCM (3%
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1.1 AR BEES AT 2013 4F 1 H % 2018
AR 12 HAEr E B AR B AR B 2 L R YR
Morrow FAR ) HOCM H L, AZbpifE. K& <35
kg, Tt <14 &, ABIL—BTERILE 1,

R1 AR HOCM FBILAFT—HER (n=49)

TiH HfH
S B2 (n) 31/18
A (%) 5.3+3.4
K H# (kg) 17.9+8.0
A
HIAER AR n(%) ] 17(34.9)
HIFZRIMLHAAR S n(%) ] 6(12.2)
GIHFFIKE TR n(%) ] 6(12.2)

12 FRERE HOCM RSk B LI K %=
WAL RS OB A, FARRIEERE OfEIRE
2136 TT JGAL, 8 7 0 3 ] (ultrasonic cardiogram,
UCG) /- 8 s SR AN 22 2070 1 28 T 22 (e
ventricular outflow tract gradient, LVOTG) = 50 mm
Hg; @ JodiE R B L UCG Bon i B ik RIRE T
LVOTG = 85 mm Hg,

1.3 JiREE ECC F Rk Frf BILARHT 784 45
i, iR T U, K S IR PR I 24 ) SRR e 5
T LRy RS Sh Dk A R S I 3h Dk s, A5 )
SN T DK 27 0 A I PO IR R A A B T, ABL
A EE RIS 425 IF R AL (400 1U/kg) , I ALEE 1ML B [F]
(activated clotting time, ACT) KT 410 s ( HEMO-
CHROM ACT Kzl ) J5 28 Tt =l ik A b i ik
#37 ECC. ECC SR Stockter S5 A T i, i 58

VAL G 52 07 A S VA T, = TR LD AR, N T e 4%
FESRIE,20% NI AR AT, 4% 18 SR it 100 70 1 A
i 20 ml/kg, Tl 78 W AR 18 i e (colloid osmotic
pressure, COP)ZEHF7E 12~ 14 mm Hg, Frfi 20 kg
PUTF B BJL 22 s RBYE . i LA iAds:
R T DL P, 8 oA F LR = 1.5~ 2.0
05 A Bt N FH 1) A 5 e B P ol A
FEME (HTK W) FIASBE H 7 19 R St. Thomas
W, 2R St. Thomas W (n=8) HIRHEEE N
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ERRE A 7R RS Bk U)IF J5 B HE T A2 A etk 3h
fik, HTK Wm0 (n=41) ,#% M 50 ~60 ml/kg, #E 1
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2 # R
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F2 AUHBILRTIR (n=49)
T Hfi

SEHLEFA] (min) 115.7+47.0
BELTBsF 1] ( min ) 74.1+27.1
S B E] (min) 31.83+34.67
A EBk [ n(%) ] 32(65.3)
ZI4AML I (U) 0.73+0.70
HTK/St. Thomas ¥ (n) 41/8
HTK & & ¥ & (ml/kg) 46.56+8.27
St. Thomas ¥& & YK & (ml/kg) 29.79+6.78
H AL IE (ml) 600(375,800)
B RER I (ml) 100(0,120)
ABUE BT (ml) 700(560,975)

ﬁiﬁ I‘ Hﬁ /fh /a\ ( extracorporeal membrane oxygenation s
ECMO) 4Bl , IEH 6%, JF S 14 Fr( Edwans ) 6.0
S ECMO HBh 126 h JR AL, RJ5 60 d i
Bt ;2 6 (340 TPk AR 30 13 S AR 14 A~ )
A J5 R MBI, 43 3 T ARG 30 d F1 157 d 36T,
4 BIA S5 T BE P 28 A% S BEL | 389742 &0 AR R RS
LAY, BBk ECMO FBET R 5 , B LALE St
8] 17(8,22)h,ICU Bf[E] 2(1,3)d, WL3% 3,

R3 AUHBILREFRH(n=49)

Tt H HfH
RIGH:A
ICU R (d) 2(1,3)
HUHE T[] (h) 17(8,22)
ARJGHEBERT ] (d) 10(6,27)
AR
LR AR (%) ] 4(8.2)
DEFHFE SR n(%) ] 2(4.1)
2% ECMO[n( %) ] 1(2.0)
FETH B[ n( %) ] 2(4.1)
K & B

JLEE HCM ARl T AN, BN HCM & 96
TN 0.2% AFERT-RAN 1% ~2%'" ; )L#E HCM %
TERBAR, 290 6.2/100 J527 ) FB43 HJLnT % B
Shy 7B ) B ) M IR R E, HAETERR YK
Morrow F-ARHEIN K ZSMEHESTF HOCM E"ﬂ%/ﬁ,*ﬁ
B BER AL DI RE T LA 2 I 0 e, i T Xk
PFARBILED, B NN EILE ECC H14
FHGER D AN 2K S5 FIT 0=,

31 RV RERABE T ECC Wi e, B
ARG A AR, B/ MAE B LR
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PE, WL NERNGEE DS T = E
G A RS BRI | 9T A T %) 5% R R 2 e R e ok 52
WEE , WS- RO IV R B TR 7843 1 220
51 REAS 25 SNPHEE A T AR I H At — AN HE 3 i B AR
BP R A B T, RN ) ARG IR R T LA A T
AR AR T AT A B A 8] IR 1) 22 5 e
AMBHEE AR HRAERT , TT LATE 4 0 B A1 I 2 R s (1K #
P O S P 3 e bR, T R P e
TR RIY AT FT A, S T el i ) & 2
TN FH L8 ETUSCHLKS T A 9 YR AR T A 7 [l i, 3k e 41
M EK,
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AR , A7 26 8L % 8] B A 2R LVOTO,
A A REAEREL B R L ECC
FELOAURP RO E 2, | T.ONUER, Ry PRIk i
WA ATIIAT, F853 B O ILORAP O IE A5 R A ik )
VETE R N5 LR AR TR], SR T R
IR 1.5~2.0 5, RHWFTEA 8 H1(16.3%) ¥
i B St. Thomas 5 IK , B K HETE & (29.79+
6.78) ml/kg; 41 1 ( 83.7% ) . F# JH] HTK & , #EvE
1 (46.56+8.27) ml/kg, HoH A 5 i) fBOL B WHE
HTK ¥, 55 — R 18 53 J5 22 838 68 7 0 3 A
(transesophageal echocardiography, TEE ) 34 % R A
TR, T O MUBH BT, 55 RO E M B RSt
Thomas 154 , WK HIHZEF HTK W4+,

SR St. Thomas W Ay & B (14 25 145 FHAL, o0
WLARAFT A ML A 2 2 AV T %) 6l b 200 i S e 2, F 7
FUESE T A GE LAl fb, O e g S 1k, Bend B
RO VAR AR 35 % 1 v 5 1 R O, (L e a9 )
5 WY AR B 5 2% ol (e e 1 v e 0 LA a8
PR, B ER & R — B St. Thomas &
20~30 min ¥EF K, (AR 2 R BE 28 % A
Mazifie, 5ok e i K B 458405 S bR 30 Jik iy o8 B 4
Ja' 7 BRI Morrow T B AE T 3 B KR 4 K
Yo, an s e R St. Thomas W, R P IA TR EAER
L W S K EEE . LEM A4k )
JKFE VAL /I | 25 PR VR AR ke TRIME

HTK 2 40 i PN 98 28000 IR 55 0, (PR 5
BAELWLAN M 25 W% Ak i B v T8 Na® i, AT AS BE
FEA SRR, [ Na® P9 30 A0 82 Uk e 17 e ot 399
T FLAH ALK i, 36 6 o 0 XoF o MO SR80 30 fok P4 Bz 4
Mapg s, Hob A iR A AR R R B A
SR AIZZ 0PI RE , SRR AR SR A EL , BE T A b AR 4
HLP pH {H, A T Sl il f5 0 LA Ak 2 B MU 20 Y



R AMERR 2L 2020 4F 02 A 28 HES 18 %55 1 1] Chin J ECC Vol.18 No.1 February 28, 2020 11

WA, T H. o B3 R RN R R A = R IR A i
R E) =4, P2 A ATP Ay U fole L, — P98 v 303 )
PRALRE R X ATRER HTK W 5 O WL 264
K [l AL BT E . PRLE, HTK WROAF 52 4%
T O G T A SR — A oy BLARL A O 45 30, B
i B[] 3= 20 Dk BEL T, HRE Sk HTK W, B
& fasp ARt
3.3 EARAHSY T ORISR, R
Je 3R B LA O D B8 5 M AL A K, B R X R 1Y
BILE M G B R 10 5 T8 BBt IR], J5 9547
FIF [ 187 422305 == 2 ik BEL 7 s [ ) — 2 8 K ko
WA BT A W R S I ], [R) B DR v 1, 250
WLFE A BRE T . X [l A 7 25 3 o T i 1 A
U, B FXRODIRESZ M, 22 5 He 1) W s, %8 G
BRI M ASEHLI B U] S T Ae s T

WRAE 5 WA R L T 550, R 2 51%
SRR AT S IR JE SRB) BRI A e R R
B2 Py P P e 4k

TEJG HATH B, Bl LVOTO 14 5 LAT ek LYK
Morrow FARAJGE SN FHEZHFE LRRLH o
TSNS A 25, dEFE A IE 09 45 5K 1 A
JE, TR I o ARG P R A 00 e 73 224 P 7,
A5 T P 245 A 315 2R 4R 53 A I 0 £ S 7 e o
AHIEY K2y, FRARET ST B Z MM
Fi il E g N L RTINS o 20 N1 o 3 S R NV
GHERA T BKEY ER IR LR A T T
A FE U A B AR AR BE I 5T B L0 E T
TEA LAY B ARG BT s A O HE I = 2R AR
EERZEN SEILOULYIRR R TEE ek, A
Jei SO D BE Y R MR R A, A (s R A
TEXAS GRS R 5 AT Bl fa] 72 R b R A 2
R 175 150 107 FH — 65U 24 A Al By, 8 DD WO 20 5 T
FEURRIRR i B AE R A 7980 B Ao X AL XE )
AL, B ECMO H BhReag 5 B 8L EE o F AR
DHEM RS IR, ARAFR A 1 00(2%) B L
HEAT T AL ZEBLE , AR HEPLR M, B35 8 ECMO
B, I CE A0 B WA, 31T 78 43 UK, ECMO
B 126 h 5, OISR WK AR, RO, L
JEMRHBE, ECMO &4 2R TT 77 =X, e B 7
SR it — gL
34 HRAE EHUERA SRR BRI
AT R ILA G R AR, AR 2 4
(4.1%) BE AT OAYIIFT I, 2590 B0 % 3 H 38
B3 ) B L, A S BT X 2 R LI R AR 1) 4 AR
FE, AR <20 kg 18 L H B2 20 K E

e H T BILF AR RS O LA B ALK I E
e AR R DR REAS 7E S A R) PO P K B
$E1R HCT AR A 16 P 25 i vk B, Wik B el R
FEUERES A A TCU B [B) ML AE A st 1), 38 UL
il iy SE R RE Y EGE U
3.5 TEE % SR TEE il & F A 5w FlpR e
AHSAA R R S S 8 Y TR A R PR
FH TEE W, 76 JBR B 5 D0 o = (0] B B 4 R A9 L8
B Kot RISz 2 OUHEANRHEE A 22 O E S Bk
JE AR LVOTO i 38 1k 2175 B0 1) [ B ) DX o0 g
A SO B BN DA T PPN . AHIESE 1 B EL, I
B2 TR AR A VAL B I BUE A 5L
RXE, 5 Bl ECMO Bl SR8

M2 MR K Morrow FARZEIRYF JLE HOCM
A RERIT % . BIARMOHI Y 2 CE 2, HTK
LT LU T R B AR 4 1O WL P 38R, &
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FEIARIA] 2 52, Xt T AR OHE M 225 A 1F
BEBWLA ECMO B2 IR ik,
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