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Purpose: CHARGE syndrome consists of multiple malformation including coloboma, heart defect, choanal atresia, growth or devel-
opmental retardation, genital anomalies, and ear anomalies. The aim of this study was to evaluate the respiratory problems in chil-
dren with CHARGE syndrome.

Methods: Out of 9 patients with CHARGE syndrome, medical records from 8 patients showing respiratory distress or respiratory fail-
ure were retrospectively reviewed. We investigated the causes of respiratory problems by physical examination, endoscopy, echocar-
diogram, computed tomography, rigid bronchoscopy, swallowing test, and 24-hour impedence monitoring.

Results: Five patients required endotracheal intubation soon after birth due to bilateral choanal atresia (n=2) and congenital heart
diseases (n=3). Three patients were intubated within a month because of surgery for complex heart diseases (n=2) or recurrent ap-
nea (n=1). Tracheostomy was performed in 3 patients who showed primary or secondary subglottic stenosis. Among 8 patients who
had aspiration or respiratory distress after feeding, cricopharyngeal incoordination and gastroesophageal reflux disease were found
in 7 and 2 children, respectively. One patient died of aspiration during oral feeding.

Conclusion: Patients with CHARGE syndrome manifest respiratory distress or failure due to various causes including congenital anom-
aly in the airway, cardiac anomaly, neurologic or gastrointestinal problems. Therefore, pediatricians should be alert to the respiratory
symptoms and signs in CHARGE syndrome and take active intervention from the birth to improve their long-term prognosis. (Allergy
Asthma Respir Dis 2014;2:70-74)
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Table 1. Clinical manifestation and anomalies in patients with CHARGE syndrome

No. Sex Coloboma  Choanal atresia ~ Earanomaly  Cranial nerve dysfunction  Heart defect CHD7 gene mutation ~ Other anomalies

1 Female Yes No Yes Vil PDA Missense: ¢.3760C>T
(p.His1254Tyr)

2 Male Yes Left Yes VL VI IX, X PDA Nonsense: ¢.1480C>T  Genital hypoplasia

(p.Argd94%)
3 Female Yes Bilateral Yes VL VI IX, X PDA N/D
Male Yes No Yes VI 1X, X PDA N/D Genital hypoplasia,
TEF (H-type)
5 Male Yes No Yes VL XX, ASD, PA, N/D Genital hypoplasia
C-AVSD, DORV

6 Male No Left Yes VL VI, X, X PA, C-AVSD  Frame shift: ¢.8956dupT
(p.Gly2986fs*)

7 Male Yes No Yes VI VI, IX, X PDA, Aortic N/D Cleft lip, cleft palate

atresia, VSD, CoA

8 Female Yes Bilateral Yes VI IXX, PDA Missense: ¢.3896T>C  Genital hypoplasia
(p.Leu1229Pro)

9 Female Yes No Yes VL XX, PDA, CoA N/D Genital hypoplasia

PDA, patent ductus arteriosus; N/D, not done; TEF, tracheoesophageal fistula; ASD, atrial septal defect; PA, pulmonary atresia; C-AVSD, complete atrioventricular septal defect;
DORV, double outlet right ventricle; CoA, coarctation of aorta.

Table 2. Respiratory problems in patients with CHARGE syndrome

Age at Cause of the first ~ Duration of Frequency of Transverse/subglotticdiam-

intubation (day) intubation intubation (day) extubation failure LS el eter of trachea on CT (mm) Tz (62 e

1 N/D N/D N/D N/D N/D N/D No N/D No
2 38 Surgical PDA ligation 3 0 N/D 5.2/38 No Yes No
3 1 Choanal atresia 1 2 Normal 5.1/36 No Yes No
4 10 Surgical PDA ligation 4 0 N/D N/D No Yes Yes
5 1 CHD 19 0 N/D N/D No Yes No
6 1 CHD 4 1 N/D 6.4/54 No N/D No
7 1 CHD 12 3 Subglottic stenosis 6.2/39 Yes Yes No
8 1 Choanal atresia 2 4 Subglottic stenosis, post N/D Yes Yes No

glottic stenosis, external

compression of trachea

by right subclavian artery
9 15 Frequent apnea 30 4 Subglottic stenosis, and N/D Yes Yes Yes

mild weakness of right

vocal cord

LMS, laryngomicrosurgery; CT, computed tomography; CPI, cricopharyngeal incoordination; GER, gastroesophageal reflux; N/D, not done; PDA, patent ductus arteriosus; CHD,
congenital heart disease.
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