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Importance of Early Intracardiac Repair for Congenital Heart Disease Associated
with Tracheobronchomalacia
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Yuji Moritou, and Yoshimi Matsumoto

Department of Pediatric Cardiology, Hiroshima City Hiroshima Citizens Hospital, Hiroshima, Japan

Background: Management strategies for congenital heart disease (CHD) associated with significant airway
compression have not been standardized among institutions. The objective of our study was to determine the
appropriate strategy and timing of treatment.

Methods: A retrospective review was conducted of 15 patients with tracheobronchomalacia caused by CHD
who were treated from 2005 to 2015. Patients were classified into 3 groups according CHD type: I) absent pul-
monary valve, II) left-to-right shunt anomaly, and III) vascular ring.

Result: Intracardiac repair (ICR) and division of the vascular ring improved respiratory symptoms in 9 (82%) of
11 patients. All 4 patients who did not undergo ICR died. Age at the time of surgery was I) 2.823.0, II) 6.0+3.4,
and IIT) 7.8%3.9 months (mean*SD), respectively. The longest waiting period for surgery was reported for
Group III (mean*SD 4.0%1.6 months). All patients in groups I and II required preoperative ventilation. Four
(50%) of 8 patients with chromosomal abnormalities had poor symptom improvement.

Conclusions: ICR and division of the vascular ring were superior to palliative surgery for the relief of airway
lesions. Surgical treatment might be required earlier in patients with CHD other than a vascular ring due to
acute respiratory exacerbation. Early ICR should be considered in such patients.
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Table 1 Patient information

Group Case CHD

Complication Prenatal diagnosis of CHD

| TOF, absent PV

TOF, absent PV

8 monosomy+unidentified trisomy

del.22g911.2 syndrome -

1
2 —
3 TOF, absent PV del.22q11.2 syndrome +
4 TOF, absent PV del.22q11.2 syndrome +
5 TOF, hypoplastic PV del.22q11.2 syndrome +
1l 6 large VSD, PDA, PH 21trisomy, congenital duodenal atresia -
7 TrA(l), rAoA, aberrant LSCA, — +
abnormal InnV, PAPVD
8 large VSD, ASD, bil. SVC congenital duodenal atresia
9 large VSD, PH — -
] 10 dAoA double renal pelvis and ureter +
11 dAoA — -
12 dAoA — +
13 dAoA, PA/VSD — -
14 rAoA, It.dAo, aberrant LSCA, del.22q13.3, epilepsy, developmental —
diverticulum of Kommerell retardation
15 rAoA, retroesophageal LBCA, del.22q11.2 syndrome —

diverticulum of Kommerell

I: absent pulmonary valve, Il: left-to-right shunt anomaly, Ill: vascular ring. CHD: congenital heart disease, TOF: tetralogy of Fal-
lot, absent/hypoplastic PV: absent/hypoplastic pulmonary valve, VSD: ventricular septal defect, PDA: patent ductus arteriosus,
PH: pulmonary hypertension, TrA: truncus arteriosus, rAoA: right aortic arch, LSCA: left subclavian artery, InnV: innominate
vein, PAPVD: partial anomalous pulmonary venous drainage, ASD: atrial septal defect, bil. SVC: bilateral superior venae cavae,
dAoA: double aortic arch, PA: pulmonary atresia, It. dAo: left descending aorta, LBCA: left brachiocephalic artery
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Fig. 1 Computed tomographic and esophagraphic images of typical cases from each group
A: Case b at birth (group I). The left pulmonary artery is markedly enlarged (black arrow). The bronchi are not visible (white
arrow) because of compression of the tracheal bifurcation. B: Case 8 at 3 months of age (group Il). The dilated right
pulmonary artery compressed the trachea (black arrow). The tracheal bifurcation is flattened (white arrow). C: Case 11
at 4 months of age (group lll). The trachea is compressed by the right aortic arch in the vascular ring (white arrow). The
esophagram demonstrates posterior esophageal indentation (black arrow).

o S il B &S SIS ORI B 2 4GE D
L2588, &S SVE S BAE DB W TS Yk 2
1olz. ZOBELEPAHEIRDUEE S, Hils 7 O
¥ CT CIEWICK I N, [[WH, M@ERET- 7.
MERARRE, ANTPRERRIIEENTE e DD%E
B TREN RO ALDHREL TEH D, AIRKER
SUBBPUFICITBZR 5 217> TV 5.

T A, 18#£2.8+3.0, II#f6.0+3.4, IIIEE7.8

ARNRBERSBSFRIME £33F $£25

+3.9 CHEEHERZE) ThO, WIFIERHBEN S
HIEFAi X TOFEFA B, T#F22+2.2, IT#F
2.0+1.8, 11 A 4.0=1.6 CRHEEMERFA) THoTk.
AT FEL U T EWlE 2 DO i F TITHRIN A DS 25
TTHolzeEZ, ECHEGZ Tl B e UTHE
Uiz, JEBIC EICREDIES D EMNAKE L, Mann-
Whitney U-test 2 W7 RERI LR T, B S D /xiiat
PINER AR D NAE o 2. ICR & 2 s bk



173

Fig. 2 Computed tomographic images of (A) Case 14 and (B) Case 15
A: The tracheal bifurcation (white arrow) and left main bronchus are compressed by the diverticulum of Kommerell
(black arrow). B: The trachea and right main bronchus are compressed (black arrow). The left brachiocephalic artery
(white arrows) arises from the descending aorta, coursing behind the esophagus toward the left. The vascular ring was

relieved with division of the arterial ligament.
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Table 2 Surgical information and pre/postoperative respiratory symptoms

Group Case

Age at onset Age at surgery Pre-operative

. Post-operative
Operation P

(months) (months) ventilation condition
| 1 2 7 + ICR improved
2 1 5 + ICR improved
3 0 (1)* NHF No surgery dead
4 0 (0)* + No surgery dead
5 0 1 + PAB, PA plication, m-BTS dead
1l 6 4 14 + 1) PAB, PDA ligation improved
2) 11 2) ICR
7 7 1) 11 + 1) ICR (Rastelli, PA plication) tracheotomy
2) 22 2) Aortopexy, division of abnormal InnV
3) 26 3) Division of aberrant LSCA, tracheotomy
8 3 4 + ICR improved
9 2 5 + PAB dead
1 10 10 15 - Division of vascular ring improved
1 1 6 - improved
12 4 9 — improved
13 3 4 - improved
14 3 7 + tracheotomy
15 2 6 + improved

I: absent pulmonary valve, IlI: left-to-right shunt anomaly, Ill: vascular ring. ICR: intracardiac repair, NHF: nasal high flow ventila-
tion, PAB: pulmonary arterial banding, PA plication: pulmonary arterial plication, m-BTS: modified Blalock-Taussig shunt, PDA:
patent ductus arteriosus, InnV: innominate vein, LSCA: left subclavian artery, *Age of death (months)

ICR/
division of improved
vascular ring [ _partially
“ improved

palliation/
no surgery

p=001 || ®dead

0 5 10 15
Number of cases
Fig. 3 Clinical results of surgeries

Postoperative respiratory symptoms were com-
pared in surgical procedures.
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