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Chromosome 22q11 Deletion Syndrome:
Discovery and Associated Cardiovascular Anomalies

Kazuo Momma
Department of Pediatric Cardiology, Tokyo Women's Medical University, Tokyo, Japan

The late Dr. Takao (1925-2006), professor emeritus of Tokyo Women's Medical University, discovered the
conotruncal anomaly face syndrome in 1976. This syndrome is a combination of dysmorphic facial appearance,
nasal speech, and congenital conotruncal heart anomalies. Dr. Takao later discovered the association of thymic
hypoplasia and immune deficiency with this syndrome. In 1992, he and Dr. Burn identified a chromosome
22q11 deletion (del22q11) in five Japanese patients with this syndrome. Since 1993, data from 200 patients with
del22q11 have been collected, and detailed cardiovascular studies have been performed at his hospital, which
have helped to identify the associated cardiovascular anomalies that typically present with this syndrome. Eighty
percent of patients with del22q11 syndrome have congenital heart diseases, including tetralogy of Fallot (30%),
interrupted aortic arch (15%), truncus arteriosus (15%), and ventricular septal defect (15%). In 50 % of patients
with tetralogy of Fallot, pulmonary atresia occurs, and the major aortopulmonary collateral artery (MAPCA) is
typically present. Tetralogy of Fallot cases with del22q11 is more commonly associated with arterial anomalies
than tetralogy cases without the deletion. These associated aortic anomalies include a right aortic arch and an
elongated high aortic arch. The associated arterial anomalies include absence of the ductus arteriosus, MAPCA,
anomalous origin of the subclavian artery, isolation of the subclavian artery, isolation of a pulmonary artery
(absence of a pulmonary artery), and aortic (Kommerell's) diverticulum. Interruption of the aortic arch is type
B in del22ql1. Truncus arteriosus with del22q11 is associated with pulmonary artery hypoplasia, MAPCA, and
crossing of the pulmonary arteries.

Keywords: chromosome 22ql1 deletion, conotruncal anomaly face syndrome, tetralogy of Fallot,
truncus arteriosus
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Fig. 1 Professor Atsuyoshi Takao, 65 years old
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Matsuoka'”, Marino*”, Oskarsdottir®™ & 1 fliZeh 5
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B Yfk 22q11 RESEDHEDRE 20 ThT5
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(Figs. 2, 3, 9 2L LIEXHHFT 2 2 LWL MNIC
ot 26—30).
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HOE (Fig. 2A) 13 R L JE Fallot PUTEUE T 13 30%,
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Fallot PUBUEREGFICC N O M BEEZ G L& &
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O3RN I NS, ARII KBRS O 8HE R
R/ T, BANI KBRS O EMRSEIRE T, CRIZ

Table 1 Most clinically significant cardiovascular anomalies associated with del22q11 in one prenatal®* and

five postnatal** studies

Boudjemline Ryan Matsuoka Marino Oskarsdottir Park
et a|_21)* et a|_22)** et a|.15)*-x- et a|'24)** et a|_25)** et a|.23)*-x-
Cardiovascular anomaly N (%) N (%) N (%) N (%) N (%) N (%)
TN=54 TN=545 TN=183 TN=88 TN=100 TN=222
Normal heart 110 (20) 23 (13) 23 (26) 36 (36) 32 (14)
Tetralogy of Fallot (TF) 14 (26) 95 (17) 67 (39) 23 (26) 13 (13) 59 (27)
TF, absent pulmonary valve 6(11) 2 2(1) + 3(1)
TF+PA+PDA 11 (20) 55 (10) 4(2) 24 (27) 5 () 15 (7)
TF+PA+MAPCA #1 #1 45 (25) #1 #1 42 (19)
Ventricular septal defect 75 (14) 25 (13) 15(17) 14 (14) 39 (18)
Interrupted aortic arch 10 (19) 74 (14) 7 (4) 8(9) 6 (6) 10 (5)
Truncus arteriosus 9(17) 51(9) 4(2) 10 (11) 10 (10) 1
Pulmonary valve stenosis 13 (2) 1(1)
Atrial septal defect 8 (1) 2(1) 2(2) 4 (4) 7(3)
Atrioventricular septal defect 5(1) 1 1
Double outlet right ventricle 4 (1) 3(2) 1(1) 7 (3)
Transposition of great arteries 4(7) 4 (1) 1 3(3) 1(1)
PDA 7 (1) 2 (1) 3(3) 2 (1)
DCRV 2(2) 3(1)

#1: included in TF+PA+PDA. +: included in TF. DCRV: double-chambered right ventricle. MAPCA: major aortopulmonary col-
lateral artery. PA: pulmonary atresia. PDA: patent ductus arteriosus. TAPVC: total anomalous pulmonary venous connection.
TF: tetralogy of Fallot. TN: total number. Data modified and cited with the permission of the author and the publisher from ref-

erence 20).
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Fig. 2 Vascular anomalies associated with chromosome 22g11 deletion and tetralogy of Fallot (TF)

(A) TF, conus septal defect, aberrant right subclavian artery (RSA), and isolation of the left pulmonary artery (absent
left pulmonary artery). (B) TF, pulmonary atresia (PA), right aortic arch (RAA), high aortic arch (HAA), and isolation
of the left subclavian artery. (C) TF, PA, RAA, HAA, and the major aortopulmonary collateral artery (MAPCA). (D) TF,
PA, MAPCA, and RAA. Aberrant left subclavian artery (LSA). AAo: ascending aorta, AoA: aortic arch, AV: aortic valve,
DA: ductus arteriosus, DAo: descending aorta, F: frontal, IA: innominate artery, IS: infundibular septum, L: lateral,
LCA: left coronary artery, LCCA: left common carotid artery, LPA: left pulmonary artery, LSA: left subclavian artery,
LVA: left vertebral artery, MPA: main pulmonary artery, PT: pulmonary trunk, PV: pulmonary valve, RCCA: right
common carotid artery, RPA: right pulmonary artery, RSA: right subclavian artery, RV: right ventricle, 3R: 3rd rib.
Modified and cited with the permission of the authors and publisher from references 26) and 27).
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TENHB .
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D FIE O R T i 11 0D DR G RIFZE 26200 1 [l e
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ican College of Cardiology) #87TDIe R OIRE S
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DIRETH % .0ERFE Crawford, DiMarco fRtE D
Cardiology (Mosby, 2001 ) 0 Fallot /Y #{JiE & #&
PREEO R 10 2 MHMKEE N THEL 2.
FRAPF RS VIR Y LD Proceeding (1980)
DFEA4 7% Etiology and Morphogenesis of Congenital
Heart Disease & & 7z, & 7z FIBIKIFIC G &I
HEMEWEBEE (Fig. 1 I, “‘Development.
Unfolding” & X v t—I%E NNz, TOHEHE KXY
=I5 ERBRBIROBRNENMED > TL 5.
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Fig. 3 Vascular anomalies associated with chromosome 22q11 deletion and truncus arteriosus (TA)
(A-C) TA, RAA, crossing pulmonary arteries, and MAPCA. (D) TA, RAA, and MAPCA. AAo: ascending aorta, AoA: aortic
arch, DAo: descending aorta, LPA: left pulmonary artery, MPA: main pulmonary artery, RPA: right pulmonary artery,
TA: truncus arteriosus, TV: truncal valve. Modified and cited with the permission of the authors and publisher from

reference 29).

DAo

Fig. 4 Vascular anomalies associated with chro-
mosome 22q11 deletion and perimembra-
nous ventricular septal defect

AAo: ascending aorta, DAo: descending aorta,
LCCA: left common carotid artery, LSA: left subcla-
vian artery, RSA: right subclavian artery. Vascular
ring: Kommerell's diverticulum to LSA, LCCA, and
closed DA.
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