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Airway Compression or Airway Anomaly Causing Respiratory
Symptoms in Infants and Children with Cardiovascular Diseases
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Purpose : Infants and children with cardiovascular diseases often present with respiratory symptoms.
However, missed or delayed evaluation for potential airway problem may complicate overall prog-
nosis. The aim of this study is to determine the clinical characteristics of these patients and explore
the cause of airway problem.

Methods : We reviewed the medical records of 64 patients(M : F=33:31, mean age:6.3%£7.5 months)
whose airway problems were proven by computed tomography or bronchoscopy in perioperative peri-
ods at the Asan Medical Center from January 1997 to June 2004. Patients were divided into two
groups based on the duration of ventilator care: <7 days(group 1:23 cases, M:F=10:13) and >7
days(group 2:41 cases, M : F=23:18).

Results : The patients in group 2 significantly developed more post-operative respiratory symptoms
than group 1(P<0.001) and had more airway problems including extrinsic obstruction, intrinsic anom-
aly, and combined problem than group 1 although not significantly different(P=0.082). Among under-
lying diseases, the most common diseases were vascular anomaly(26.2 percent) and aortic arch
anomaly(26.2 percent) in group 1 and pulmonary atresia with ventricular septal defect(22.4 percent)
in group 2. The most frequent respiratory symptoms were recurrent wheezing pre-operatively and
failure of ventilator weaning post-operatively. The major types of airway anomaly were tracheo-
malacia and tracheal stenosis(in each case 18.2 percent). Nineteen patients with persistent airway
problems underwent aortopexy or other vascular correction. Of the 19 patients, 13(68.4 percent) were
improved, but 2 failed in weaning ventilator and 4 died of non-airway problems.

Conclusion : Early evaluation and treatment for potential airway problems may affect natural or
surgical prognosis in patients with cardiovascular diseases presenting with respiratory symptoms.
(Korean J Pediatr 2005;48:737-744)
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2. JIN NEZH DEe BF wol #a¥g om0/

$ g3 71839 sy o] (aortic arch anom-  11)(Table 4), 7F4 &3 7=
678(26.2%) 2% 7hd Wokal, 2w AAFTAAEl (249, 632%) F2 dEHY F 52
Qe ' HH S (pulmonary atresia with ventricular septal — =EE A$7F Btk I ggog = F71#8A(13.2%), 7%
defect, PA with VSD)°] 9%(224%)°.2 7FF wWekow olF ol

HHAS(9/10)% e ol delA 71
[e)5

;

oM ted-Heswit S5 FW(Major Aorto-Pulmonary AR 71# 2 73R V¥ VEdEs 7] 2 (tra-
Collateral Artery; MAPCA)S s4slal ilﬁiﬁ}(Table 2). cheal stenosis)©]l 27 4%(182%)o.2 7F4 Wda tl&oz
¥ 718 (vascular anomaly)S 7F A= & 6494 5 10

H(15.6%)°]9om 132 A% 6% (H ﬂ]%ﬁ Ze; 59 25 Table 2. Type of Underlying Cardiovascular Diseases in Both
) ’ < ’ Groups

BB 1), 22 49l ATk AT & 19, WA

ol F=F HIFseHS W Ul right aortic arch

No. of patients(%)

Underlying cardiovascular diseases

with aberrant left subclavian artery]® Kommerell Al; 29, Group 1 Group 2
HAAA 5 HFstedS Bukst s 9-d(left aortic Aortic arch anomaly 6( 26.2)  5( 12.2)
arch with aberrant right subclavian arteryl; 194). Vascular anomaly 6(26.2)  4C 96)
Pulmonary atresia(PA) with VSD 10 43) 9 22.4)
3. 2t 9| FIEF S| =7 SAH U RS Tetralogy of fallot(TOF) 5(21.8)  3( 7.3)
L ) ) Ventricular septal defect(VSD) 1C 43)  6( 14.6)
Ad FA 357 S 2 AT 7 AFE ERAVE Patent ductus arteriosus(PDA) — 3 7.3)
u 4% Ao wrEA HWo| 128, $% Tol= A4 3 Total anomalous pulmonary venous 1C 43) 20 49)
2R olgel A %F-(weaning failure, WF)7 20z reum(TAPVR)
4wy swhnaie] Alse o e Aortic stenosis(AS) — 2( 49)
7P wstar, Zlabdatel] Al A7k 7k anel We Complete atrio ventricular septal 10 43 1 24)
d), vsg2d), FA52d), 7IEe FEE(apnea), Z¥(hy- defect(CAVSD)
perinflation), 7] % (atelectasis) 5°] #Z¥rHTable 3). &  Tricuspid atresia(TA) . 1043 10 24)
6ame Shol = 10W(156%)C T AAE b= Folol} 7] Aortopulmonary(A.P.) window, VSD — 1 24)
} Complete transposition of great — 1 24)
FAWA AN A 7= SfEtely V= 7Ee BHHPoY FE arteries(CTGA)
A%R 557 24 BREA Gl 557 Zabo] Walwel  Cor triatriatum - 10 24
Double outlet right ventricle(DORV) — 1 24)
with pulmonary stenosis(PS)
Table 1. Clinical Characteristics of Patients in Both Groups Hypoplastic left heart syndrome(HLHS) — 1C 2.4)
Characteristics Group 1 Group 2 P Partial anomalous pulmonary venous 1C 4.3) _
(n=23) (n=41) value return(PAPVR)
Sex(M/F) 10/13(1:1.3) 23/18(1.3:1) NS?®
< . <8
Gestational age(wks) 384+26 38.7E19 NS Table 3. Presenting Symptoms and Signs in Both Groups
Birth weight(kg) 28406 28405 NSt
Mechanical ventilation(day) ~ 25+16  50.3+662 <0001  Presenting symptoms Preoperative  Post-operative
Follow-up duration(months) 1514191  156%147  NS* and signs (n=24) (n=38)
Airway problem’ 0.082 Recurrent wheezing 12 6
Extrinsic obstruction(%) 13(56.5%) 21(51.2%) Weaning failure 0 20
Intrinsic anomaly (%) 9(39.1%) 11(36.8%) Extubation failure 2 7
Combined problem(%) 1( 4.4%) 9(22.0%) Stridor 3 3
Post-operative respiratory 3(13.0%) 25(60.8%)  <0.001 Other causes(hyperinflation, 3 0
symptoms ™ apnea, atelectasis)
All data are expressed as means =t standard deviation Recurrent pneumonia 0 2
"P<0.05, TP<0.05, TP<0.05 Tachypnea 2 0
SNS :not significant Cyanosis 2 0
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Table 4. Location of Airway Compression in relation to Cardiovascular Diseases in Both Groups”

Airway obstruction

Airway

Cardiovascular
No.

diseases T

LLB LUB

LMB

BI anomaly

RMB RUB BMB

Aortic arch anomaly 11 1
PA with VSD
TOF

VSD

PDA

TAPVR

AS

CAVSD

TA

AP window, VSD
CTGA

Cor triatriatum
DORV with PS
HLHS

PAPVR
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§ee Table 2 for abbreviations not used in text
‘Data are presented as number

Abbreviations : T, trachea; BI, bronchus intermedius; LLB, left lower bronchus; LUB, left upper bronchus; LMB, left main bron-
chus; RMB, right main bronchus; RUB, right upper bronchus; BMB, both main bronchus
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Table 5. Type of Congenital Airway Anomalies in Both
Groups
Di . Underlying cardiovascular NO.' of
1agnosis . . patients
diseases(No. of patients) (9)
(e

Tracheal stenosis LPAS(2), PDA(1), 4( 18.2)

PA with VSD(1)
Tracheomalacia TAPVR(1), TOF(3) 4( 18.2)
Bridging bronchus VSD(1), LPAS(2) 3( 13.6)
Tracheobronchomalacia Aortic arch anomaly(1), 3( 13.6)

DORV with PS(1),

VSD(1)
Tracheal bronchus TOF(2), PA with VSD(1)  3( 13.6)
Complete tracheal ring VSD(1), LPAS(1) 2( 9.1
Laryngomalacia HLHS(1), PDA(1) 2( 9.1
Bronchial atresia TOF(1) 1( 46)
Total 22(100.0)
See Table 2 for abbreviations not used in text
Abbreviation : LPAS, left pulmonary artery sling
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Table 6. Operative Methods and Results of Patients with Cardiovascular Diseases Accompanying Airway Problem

Underlying disease No.” Type of operation(No.)" Outcome Follow—up(months)
Aortic arch anomaly 6/11 RPA reconstruction(2) Well/Well 5/5
RPA translocation(1) Well 4
Aortopexy(2) WE/Death 5/5
Aortopexy(1) Well 11
LPAS 5/6 LPA reimplantation(3) Well/Well/Well 3/3/3
PDA division(1) Well 4
PA-VSD 2/10 Aortopexy(2) Well/WF 13/24
VSD 1/6 Aortopexy(1) Death 3
PDA 1/3 Aortopexy(1) Well 8
TAPVR 1/3 Aortopexy(1) Well 6
RAA with aberrant artery 1/2 LSCA translocation(1) Well 12
Aortopexy(1) Well 12
AS 1/2 Aortopexy(1) Well 10
CAVSD 1/2 RPA translocation(1) Well 10
Double aortic arch 1 Arch division Well 12

See Table 2 for abbreviations not used in text

“Number of patients with surgical repair/total number of patients

"Number of patients with surgical repair

Abbreviations : LPAS, left pulmonary artery sling; RAA, right aortic arch, WF, weaning failure; LSCA, Left subclavian artery;
RPA, right pulmonary artery; LPA, left pulmonary artery
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