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[(HE] 8 FTIKEXLERA(TBM) X ARRRT O ERERXECER(CHD) BILRERBRENEW, & HEL
#72007 4 1 §—2010 4F 12 A EERBERFEZEME LEILEEZS .00 P EHOB T A XM A CHD RERIL,
ERFAERAGFRATBAERCR  ERIEXERRESR WETEFEPEU LEKERAR TBM, EERXERE LS
B TBM 4 fIE TBM 4, #7IE KT R ABEH LE. # £ EBLLTME CHD BILIES 061 i, RAEX KBRS TBM
237 G, RERRFA.T% . ESIREREGHEERBBR KFSIRT M ESIKS P BT &3F Z 18 RS H B LK TBM R 4 R AL 5IRT
=A, 50518 34.68% \29.17% F1 28.00% . p5E EIFRGRH (GG M) 2 18] R S48 A1 55 (8] FR Sk 48 % 6 P, TBM 48
JLA & FRER B TE TBM 4 (P <0.05) ;S8 M X m & #E A A5+, TBM B JLE A BAEREXTE TBM H(P <
0.05) ;ZEH A28 21 CHD BJL+ ,TBM 41 5 TBM AERMERBLE, ZREEHTEE X (P>0.05), BRESIKS H B/ £
RISt , X T H A A CHD, TBM 4 ) B LT 2 E K B HUHUE <R [ A1 () EaE 3 7 55 (ICU) #F BR[| (P <0.05) . ##
TBM 7 & CHD REKE M EmEEXRAAIME S EM ICU FENRER, LERRER MERRERIL; FARIR
RSERELAAT R Il 0 E FAR B HUBOE TR .
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Effect of tracheobronchomalacia on early recovery after surgical repair
for congestive congenital heart disease
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[Abstract] Objective To investigate the effect of tracheobronchomalacia (TBM) on early recovery after surgical repair for
different types of congestive congenital heart disease (CHD).  Methods The clinical data of all the patients with
congestive CHD hospitalized in intensive care unit of Department of Cardiovascular and Thoracic Surgery, Shanghai
Children’s Medical Center affiliated to Shanghai Jiaotong University School of Medicine between January 2007 and December
2010 were retrospectively analysed. Patients of each type of congestive CHD were divided into TBM group and non-TBM
group according to the findings of bronchofiberscopy, and the clinical data and outcomes were compared. Results There
were 237 cases of TBM diagnosed by bronchofiberscopy in 5 061 cases of congestive CHD, with the incidence of 4. 7% .
Coarctation of the aorta with ventricular septal defect, persistent truncus arteriosus and interruption of aortic arch with
ventricular septal defect had the higher incidences of TBM, which were 34.68% , 29.17% and 28.00% , respectively. In
patients with atrioventricular septal defect, ventricular septal defect and atrial septal defect, the age and body weight in TBM
group were significantly lower than those in non-TBM group (P <0.05). In patients with transposition of the great arteries,
the age and body weight in TBM group were significantly higher than those in non-TBM group ( P <0.05). There was no
significant difference in age and body weight between TBM group and non-TBM group in patients with the other types of CHD
(P >0.05). Except for the patients with interruption of aortic arch with ventricular septal defect, those in TBM group of
children with the other types of CHD had prolonged time of mechanical ventilation and/or duration of intensive care unit stay
(P <0.05). Conclusion TBM may lead to prolonged time of mechanical ventilation and duration of ICU stay in patients
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with congestive CHD, especially in young infants with low body weight. Evaluation of the airway conditions before surgery

and design of the postoperative mechanical ventilation management are important.

[ Key words] congestive congenital heart disease; tracheobronchomalacia; mechanical ventilation; children
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1.1 FHFEHE

[P 4 B 2007 4 1 §—2010 4F 12 § @R
BARERFBENE LEILEERSE P OO0 B R
ZRIE T M E CHD RJ5BILEFERFEH A
BPnF e RBIL-REL, BEFER KRR .2
WrFFRET R,

1.2 SEZ[SEERENIBMENSAIRYE

BB e, MR TR Z—MAA
RAHZRBEERENELT: IRESIBFEE
SEHEAHABENHRR; AT RO EE
RS REFAEKRR FAK  HLE S E &S
1 HHRAFBRIKE; FRAAERFRE(BE
M CTSEER) B ARRERTE ., HHRAEX
SEERES R WESHFEFTEDLLESRERL
(tracheomalacia, TM ) B; TBM, ¥ & X &K B ILA R
TBM £ /1 TBM 4, M FEMNERESERSE
FPESHITEN
1.3 SZit¥h%

SR A SPSS 14. 0 A EHT G400, HHER
A x+s Fan, FFAEA CHD A LR A
WilcoxonBk FIH 36, R LB R AR IR E X B
B, P<0.05 ErERAHRITHFE L,

2 5 R

2.1 ZEMA CHD & JL TBM By R4 %
W Z A 4 3 CHD 236 ARG Wbl 5 282 4,

89 BT ARG R HIFET:, 132 PIBTRA 2, A 3L 5 061 4
HEAGE, AR EFKRELECY TBM 237 4, &
HERH4.7%, AREEFEME CHD &)L TBM &
AEEMNE 1, E3KY4 % (coarctation of the aorta,
CoA) & 3+ = [6] [& 8k #t ( ventricular septal defect,
VSD) . /K 7 35 Jk T ( persistent truncus arteriosus,
PTA) . £ 3% 5 # B ( interrupted aortic arch,IAA) &
JF VSD B LK TBM & 4 A 5 8§ =41, 4 5 A
34.68% ,29.17% #128.00% ,

F1 FHEXECHD 2JLi) TBM RE=X
Tab 1 Prevalences of TBM in children with different types of CHD

RAEE A% TBM A TBM 4%
CoA/VSD/PH 124 43 34.68%
PTA/PH 24 7 29.17%
IAA/VSD/PH 50 14 28.00%
DORV/VSD/PH 129 21 16.28%
VSD/MR/PH 62 8 12.90%
TAPVD 144 15 10.42%
AVSD/PH 247 18 7.29%
d-TGA/VSD/PH 132 9 6.82%

VSD 3 558 90 2.53%

ASD 591 7 1.18%

¥ : DORV 35 M H O (double outlet right ventricle) ; MR 2% — k8
Rt (mitral regurgitation ) ; TAPVD 3 5 2 ¥ Jiff # K 7 A2 51 3 (total
anomalous pulmonary venous drainage) ; AVSD % 55 % [8] Ff 3}  atrio-
ventricular septal defect) ; d-TGA 5 45 B 52 4 # K Il % 45 £ ( dextro-
transposition of the great arteries); ASD 4 F5 [B] F8 it iR ( atrial septal

defect) ; PH 5 il i FE (pul v hypertension) ,,

2.2 TBM 453 TBM 4 EA ¥R L

# CHD 28 %1 4328, TBM 41 5 ¢ TBM 4 E A %
BB LE 2, X F TBM R4 E/MF 10% B CHD
KA AVSD (G & ME4r4%) . VSD F1 ASD %
Bl , TBM 41 B8 JLAE#8 o i 5 & B B8 F & TBM 41
(P <0.05) ;d-TGA #5 {9 , TBM 4 & JL B 45 &% F ik
BB XTI TBM 4 (P <0.05), X F TBM R4 &
>10% ) CHD (%I, PTA 1 DORV %5/ %, TBM 4
5X TBM A b, FRAAERENZRIAERITE
# Y (P <0.05); VSD/MR,TAPVD }5 4 & ,TBM 4
5X TBM A i, F R AR ENZ R LRI
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BEY(P>0.05),
2.3 TBM %4 57 TBM 40 #F 5 %€ Y5 37 %% & (intensive
care unit, ICU) BT S R LB

TBM #4155 TBM 478 ICU f 6], W E R L5
TEBESREFRBEEWRERLERER 3, X T
TBM % 4 & > 10% Yy CHD 2k I, CoA/VSD,IAA/
VSD & JLH, TBM 41 T AE K R 4E R\ T L TBM
#4(P <0.05) ;DORV & JLH,TBM 4 A& I FF

WHEBENERERHKFTILTBM A (P <0.05), XF
TBM %42 <10% B CHD (%! ,AVSD.d-TGA,VSD
#1 ASD B L+, TBM A LEES AN BERBENRE
¥ KFI TBM 4 (P <0.05),

£4 85,87 IAA/VSD DAk, W FHA XM
CHD,TBM 4 i B LT E &K § L E S 6t f
(BR)ICU ¥ rt A, 5 TBM A, 2R B4
22 ¥ (P<0.05),

Tab2 ZFRE%E CHD £2JL TBM A5% TBM AEEXFBLE
Tab 2 Demographic profiles of children with different types of CHD in TBM group and non-TBM group

TBM # % TBM & Wilcoxon
RRERE
ZTts =¥k 4 Xxs ==¥ivE /¢ zZ P

CoA/VSD/PH

B/ kg 5.3%2.5 4.7 8.3+10.1 5 -1.857 0.063

E=R/R 5.6£7.9 3.2 13.8126.1 4.6 -1.667 0.096
PTA/PH

B/ kg 8.6+3.7 7.5 6.0£2.6 5.3 -2.014 0.044

E=R/R 17.9 1.2 12.2 8.6+10.9 5.2 -2.133 0.033
IAA/VSD/PH

B/ kg 5.8%2.1 5 5.9%5.0 4 -1.561 0.118

E=R/R 7.7£11.4 4.0 12.2£30.6 2.4 -1.02 0.308
DORV/VSD/PH

B/ kg 7.1£5.9 5.3 10.0£7.8 7.9 -3.237 0.001

E=R/R 16.3 £32.7 5.2 25.4£32.8 10.6 —2.449 0.014
VSD/MR/PH

B/ kg 8.5+3.8 6.8 17.0£15.1 10 -1.653 0.098

E=R/R 23.2£22.9 12.7 52.4£53.0 24.3 -1.264 0.206
TAPVD

B/ kg 10.2 £13.2 5.5 5.3:2.6 4.8 -0.686 0.493

E=R/R 3.5%2.5 3.2 6.5+13.3 2.9 -0.065 0.948
AVSD

B/ kg 6.412.4 5 10.4 £10.2 7.5 -2.61 0.009

E=R/R 8.5+11.7 3.9 21.7 £29.2 9.4 -3.018 0.003
d-TGA

B/ kg 8.0%5.7 5.5 6.6+6.7 4 -2.226 0.026

E=R/R 11.8 £17.2 2.8 9.6 +25.7 1.6 -1.971 0.049
VSD

B/ kg 7.327.3 5.8 11.6£16.5 9 —7.494 <0.001

E=R/R 10.0 £15.6 5.9 25.3£31.2 11.9 -6.108 <0.001
ASD

B/ kg 7.9£3.3 8 14.7£12.5 12 -2.55 0.011

E=R/R 12.6 £10.2 12.5 39.3£39.1 27.8 -2.48 0.013
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%3 TBMEEXLZ TBM HEERREIEXAESEBARENEEE
Tab 3 Prevalences of no-invasive ventilation and reintubation after withdrawal of mechanical ventilation in TBM group and non-TBM group

b3 o TBM #H 3 TBM #
CoA/VSD/PH

TRES 15/43(34.9% )@ 12/81(14.8% )

HREY 8/43(18.6% ) 7/81(8.6% )
PTA/PH

TEES 4/7(57.1% ) 5/17(29.4% )

BRiEE 3/7(42.9% ) 2/17(11.8% )
1AA/VSD/PH

TRES 8/14(57.1% ) 9/36(25.0% )

HREY 5/14(35.7% ) 7/36(19.4% )
DORV/VSD/PH

TRES 9/21(42.9% )@ 15/108(13.9% )

BREE 5/21(23.8% ) 8/108(7.4% )
VSD/MR/PH

TAIES 2/8(25.0% ) 8/54(14.8% )

HREY 2/8(25.0% ) 3/54(5.6% )
TAPVD

TAIES 8/15(53.3% ) 38/129(29.5% )

HREY 5/15(33.3% ) 29/129(22.5% )
AVSD

TRES 6/18(33.3% )@ 22/229(9.6% )

BRiEE 5/18(27.8% )@ 18/229(7.9% )
d-TGA/VSD/PH

TRES 4/9(44.4% )0 15/123(12.2% )

BREE 3/9(33.3% )@ 10/123(8.1% )
VSD

TEES 18/90(20.0% )® 123/3 468(3.5% )

BREE 11/90(12.2%)® 56/3 468(1.6% )
ASD

TRES 2/7(28.6% )P 9/584(1.5% )

BRiEE 1/7(14.3% ) 2/584(0.3% )

D®p<0.05 5% TBM A H. 8,

Tab 4 TBM @E5FE TBM HilHESEHE M ICU 58 B bk 8

Tab 4 Time of mechanical ventilation and duration of ICU stay in TBM group and non-TBM group

TBM # C TBM # Wilcoxon

S Xts s B Xts o i B zZ P
CoA/VSD/PH

HLOE SEHA/h 75.3£54.1 70 48.1£38.4 44 -2.51 0.012

ICU & g Bt /d 7.823.7 7.5 5.912.9 5 -2.50 0.012
PTA/PH

HLOE SEHA/h 132.2 £12.3 132 90.9 £82.1 80 -2.27 0.023

ICU & g Bt /d 12.0£2.7 13 9.919.7 7 -1.72 0.086
IAA/VSD/PH

HLOE SEHA/h 120.8 £105.4 72 116.7 £75.3 9 -1.26 0.208

ICU & g Bt /d 11.2 £4.5 12 9.414.4 7.5 -0.29 0.771
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TBM 2—f DR SKEBRE, FEKEXRE
RHRKE  EEETFSAHNEMHAE, Y ICU BERFAE
B E i TBM i}, 7 g8 & S 5 ICU 34 J7 i 1] 2
K'Y, TBMBEAHERESEXSEREAR,
XA RERM ST A TER , WA RE& 3 T CHD &8 A 4
RIEREHE, TBM Wil a4k % TAMNEK M &R E
B REREHZ[EBER  XSEFEY. BEER
R EKPSEHEMIEWIF. Boogaard £ 473K .
JLES TBM R RERZE D KR 172 100; 5 KEERK
WEEMNEREMARY, EIH4EZ[ERGR
25, TBM R4 #3% 74% , 7£ CHD JLEF , SER¥
MR A4 RE T IE%H AR, Burden 2" R 62 4
TBM /& JLH,74% & CHD B )L, AR ER: AR
JRRN I R 4 AR, VSD/CoA ,PTA  TAA/VSD ) %
Mm% CHD &L TBM &4 RE &K =F %M JFH
AJRE 5 X 4B JLFRET PH B ERE s ik H
HEUDRFRUBHTEEREROLESEHMESR
X, AHEA TR SRR HKER, Jhang
21538  TAA R CoA BERATFARJE TBM & 4 R

x4
TBM # C TBM # Wilcoxon

S Xts s B Xts o i B zZ P
DORV/VSD/PH

HLOE SEHA/h 137.0 £142.6 9 37.4 £41.4 23.5 -5.21 <0.001

ICU & g Bt /d 12.6 £+11.2 9 4.9£3.3 4 -4.60 <0.001
VSD/MR/PH

HLOE SEHA/h 101.3 £114.1 61 25.2 £26.0 21 -1.99 0.046

ICU & g Bt /d 15.3 £8.1 15 3.921.8 3.5 -3.26 0.001
TAPVD

HLOE SEHA/h 85.4121.3 72 67.8 £64.1 48 -2.65 0.008

ICU & g Bt /d 14.0£7.0 14 6.8+5.7 6 -1.96 0.05
AVSD

HLOE SEHA/h 110.6 £83.4 84.5 43.2 £66.0 24 -4.16 <0.001

ICU & g Bt /d 12.0 £6.8 10 4.7£3.8 4 -4.52 <0.001
d-TGA/VSD/PH

HLOE SEHA/h 84.4 £46.2 69.5 66.6 +£55.3 50 -1.37 0.169

ICU & g Bt /d 12.5+7.7 8 7.2£5.3 6 -2.93 0.003
VSD

HLOE SEHA/h 50.1241.2 45.5 14.6 £21.6 5.5 -11.25 <0.001

ICU & g Bt /d 7.925.0 7 2.7£2.2 2 -9.51 <0.001
ASD

HLOE SEHA/h 27.3£32.2 18 7.6 £14.3 4 -2.81 0.005

ICU & g Bt /d 6.416.6 4 2.1£2.0 2 -1.89 <0.001

PETIRN e, BEIRSEIRS TETWEHERILE R

WY ARBILLE, RFARTHEERBENLE
XREZE MR ENZX[ERK, FENT AR
FKEHBEMNAEABRES; FATUBREZKE
ZEMER. AR FRIROIFER TBM 25H T
FAREEIH, Mt Z A8 ARE RN BEFR,

CHD & ¥ & 3F TBM, ¥ S EHLIRE <ot A
ICU 45 B8 B [e) A B B[R] B2 X BB B BE 7= 4
", Chen Z 138 , 7 22 #7474 TBM [ CHD
ARJGBILF,50% # BILHLEGE S REZEK T K
BUIFF, FHAR G VHGE S B R ICU 5 8 B 1| #14E
BERB 514 6.5.11.5 F120 d, K FIEH X AN
12f16.5d, AHREEES,EME CHD 2%
i, TBM BILERFA A BEFRILEFELLUES
WHAE , BREERE  IRESH FER,ICU &
HEEZEK. 2827, TBM 5 B EHEHER
KW/ A PTAJAA/VSD L) K& TAPVD %  AJ RE 2
HAXSREOEREEZR, BEH Y ERE, FRE
DIREIR E BRI, B4l 1 F TBM & R HLiRE
SHEZRELBRBEAGHNEERER. MR,
FAREOLREKERENRR, WRGFE TBM i
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AR LU E SRR WL R MR BB, LR
BB MR K EPIEITR EE RS, ICU 42 5 it
K., #@iE" Y . TBM BLEER IR TR, ¥ EX
BAFSZR, U, EEZEFEME CHD RIGHEITF
SR, N TBM 3 RIFR II8E T [, HLHE B
PR X , T ik ) 046K 4 5 % 786 gk LA, o %> 2
BERI R FIR I .

48 TBM LW R B, B R TR B L R B 2
BBEEEITRM . Wynne £ A LBEFAREIEH
RESEMIFRREH R, TBM 2 BB PR
KM EREZ, Lambert £ 8, =4 £ 8k
HENBZEHEE AR (3D-CT) R—MLLREFBL
BB, AT DOERIEA K EMME KB M. Chen
U HE, CHD LESERANBRTUED
3D-CTH AT IEAM . (X F7 ICU BZHRES
WIT R EAE LR B, TT 88 B 2 5545 T & 4 1 7R 3h
FEERBE,CT REGS THRIMEN., B, XTHE
REANES T MNERERZ KL, FEE
WERBE M X E, MAEXSEERETUR
SIS RBREB . Buden P IR, S5 %
Sas4E7E TBM & LAY ICU Wy7 o, 71 DL 3R A
Hf5 B, Efrati 2" 338 T 7£ 39 %] CHD /& JLH L
R SEENSEETIEERER, AT %
FREEXT CHD LESERHRIFHAE T4
BEEMNER, TURIERER YR ILEESERN
WBITHEN . WIHFE TBM B8 )L, R R T# TBM &
B AEIPHSERL, M TEEBRTFNESIR . R
i E S ENVRE SRR TAEE,

AHEMWBREET R NEFRETFRE R,
BT TBM I BEAE R A B 3F R B RBP4 X K
BRI AR R AR TBM B2 W, LHEE
REBE ., B4 AWETROAINER, FREEE
H1E B BR S TBM & %, T B84 205 4 R i 77 72
TBM,

TBM %3t % CHD BILEHRKENEMEE
HIEHRE SHE A ICU EEHEERK, LR

A IS AR R B B 8L 78 F R BT B2 22 AT RE 3 X
RSIEARELAE i B8 59 P4, 3 1 & F R JE LRE
S BE XSRS
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