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DiGeorge syndrome is characterized by cardiovascular, thymus and parathyroid defects and
craniofacial anomalies, and is usually caused by heterozygous deletion of chromosomal
region 22q11.2. The prevalence of DiGeorge syndrome is estimated as 1 in 4000 in the
general population. Williams syndrome is a rare developmental disorder which usually
occurs sporadically and has striking physical and behavior features, including mild mental
retardation, growth retardation, a dysmorphic face, heart abnormalities (typically
supravalvular aortic stenosis, infantile hypoercalcemia, and abnormal gait. Williams
syndrome is usually associated with heterozygous deletion of chromosomal region 7q11.23.
Fluorescence in situ hybridization (FISH) is the standard method for diagnosis of DiGeorge

syndrome and Williams syndrome.

During the past 5 years, Molecular Genetic Laboratory of National Cheng-Kung University
Medical Center has made diagnosis for 231 suspicious cases of DiGeorge syndrome, and 56
cases were found to have deletion of 22q11.2. We also provided diagnostic service for 130
suspicious cases of Williams syndromes, and 58 cases were found to have Williams deletion
of 7q11.23. At least 15 Medical Center referred their cases to our diagnostic center, including
Sk§%~5%§%~§%¥%ﬁ§%\ﬁr£%§%‘%%§%‘Sa¥%$§%‘
PLFHR AR RFR B REVAFR CBREAFR P EFRFF - Six
mental retardation diagnostic centers also referred their cases to us, including & #* 7 = ¥ %
Flas @l o AR/ FR ) A kFl  RR2AFHRFRF F - Wehave
significantly reduced the cost for diagnosis of both syndromes. We also established a
database for Taiwanese patients with both syndromes. We also established a guideline for
diagnosis of DiGeorge syndrome. We suggest that patients with conotruncal cardiac anomaly
alone, or other cardiac defects combined with 1 or more of the other phenotypic
characteristics should be analyzed for microdeletion of 22q11.2. The guideline for FISH

diagnosis of Williams syndrome remains to be established.
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Analysis of Clinical Manifestations of 22q11 Deletion Syndrome
Eors, ¥e2E, TN, HRAE, NEG, L &P
Departments of Pediatrics and Obstetrics/Gynecology*, College of Medicine, National Cheng

Kung University Hospital, Tainan, Taiwan

Background: A microdeletion of chromosome 22q11.2 is the most common chromosome
deletion, affecting approximately one in 4000 live births. Almost all cases of
DiGeorge syndrome, velocardiofacial syndrome and conotruncal anomaly face
syndrome result from a common deletion of chromosome 22q11.2. A wide
spectrum of clinical features associates with the chromosome 22q11 deletion. The
typical pictures are dysmorphic facies, conotruncal cardiac defects, hypocalcemic
hypoparathyroidism, T-cell mediated immune deficiency, and palate abnormalities.
Less common abnormalities are learning, speech, feeding, and behavioral disorders,
and renal and musculoskeletal defects. Owing to the diverse medical complications,
early diagnosis of the 22q11 deletion syndrome is important. Here we analyzed the
presenting features and attempted to establish useful indicators for clinical

awareness of 22q11 deletion syndrome.

Patients and Methods: A total of 106 patients were surveyed for the presence of chromosome
22q11 deletion since February 2002 to April 2004. Most of them were
referred to us from the cardiologist, neurologist, and geneticist.
Twenty-three of these patients were confirmed to have 22q11.2
microdeletion by fluorescence in situ hybridization (FISH) analysis. All
23 patients were divided into 3 groups according to the age of confirmed
diagnosis: group 1, age younger than 3 years old; group 2, older than 3
years old; and group 3, adult age. We analyzed the clinical characteristics

of 23 patients.

10
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Results: The 23 patients consisted of 14 males and 9 females, and the age of confirming diagnosis
ranges from 1 month to 20 years old. The proportion of cases in each group is 70%
(16/23) in group 1, 26% (6/23) in group 2, and 4% (1/23) in group 3. Ninety-six percent
(22/23) of patients with 22q11.2 deletion had congenital cardiac defects, 52% (12/23)
had dysmorphic facies (unusual shaped ears, long nose with broad bridge, elongated face
with long philtrum, a small, fish-like mouth, microstomia, micrognathia, and upslanting,
short palpebral fissures), 43% (10/23) had hypoparathyroidism or hypocalcemia, 39%
(9/23) had developmental delay, 26% (6/23) had mental retardation, 35% (8/23) had
thymic aplasia or hypoplasia, and 4% (1/23) had cleft or high-arch palate. Further
analysis of the congenital cardiac defects, the conotruncal anomalies (such as tetralogy of
Fallot, aortic arch anomalies, or truncus arteriosus) are most commonly seen (61%,
14/23). Other cardiac defects are ventricular septal defect (17%, 4/23), atrial septal defect
(17%, 4/23), patent ductus arteriosus (4%, 1/23), and pulmonary atresia or stenosis (9%,
2/23). Ninety-six percent (22/23) of the cases with 22q11.2 deletion had more than 2

phenotypic features, particularly those with congenital cardiac defects.

Conclusions: The clinical manifestations of 22q11 deletion syndrome are widely variable, which
make the diagnosis more difficultly. Although cardiovascular defects alone cannot

serve as an absolute indicator, we still suggest that patients with conotruncal

cardiac anomaly alone, or other cardiac defects combined with 1 or more of the

other phenotypic characteristics should be analyzed for microdeletion of 22g11.2.

£30F % 11F
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Table 2.91 #-94 £ 11 * Williams syndrome % DiGeorge syndrome FISH & 3% % %

SR L E R AR S Without deletion With deletion
Williams syndrome 130 72 58
DiGeorge syndrome 231 175 56

Williams syndrome/DiGeorge syndrome FISH # 2 % %
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200
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100

50

Williams syndrome CATCH22

O %,:% 2 W Without deletion O deletion
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Table 3.91 #-94 & 11 * # 17 Williams syndrome 2, 'Jﬁ Tk B vt
#t 11 Williams syndrome g, ﬁ s 130 i 4
T p Willwams syndrome T/ 43 #ixc st ¥

1  [Mental retardation 77
2 |Developmental delay 82
3 |Dysmorphic face 111
4 |Gregarious personality 31
5 |Congenital heart disease

Suprovalvular stenosis 44

Peripheral pulmonic arterial stenosis 40

Pulmonic valvular stenosis 12

Systemic hypertension 1

Diffuse narrowing of aorta 4
6 |Idiopathic infantile hypercalcemia 4
7  |Ophthalmologic abnormalites 8
8 |Renal abnormalities 3
9  |Dental abnormalities 17
10 |Cytogenetic study

normal 14

visible cytogenetic deletion at 7q11.23

abnormal,specify: 0
11 |positive family history--If yes,in

sibs

one of parents

cousins

30 F % 19
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Table4.91 #-94 & 11 * 7q11.2 3 4 % Williams syndrome & # ek $ Hc

7ql1.2 7 4 4 58 =k A

21

T p Willwams syndrome T/ 43 #ixc st ¥
1  [Mental retardation 43
2 |Developmental delay 43
3 |Dysmorphic face 51
4 |Gregarious personality 23
5 |Congenital heart disease

Suprovalvular stenosis 23

Peripheral pulmonic arterial stenosis 23

Pulmonic valvular stenosis 3

Systemic hypertension 0

Diffuse narrowing of aorta 2
6 |Idiopathic infantile hypercalcemia 0
7  |Ophthalmologic abnormalites 3
8 |Renal abnormalities 3
9  |Dental abnormalities 12
10 |Cytogenetic study

normal 6

visible cytogenetic deletion at 7q11.23

abnormal,specify: 0
11 |positive family history--If yes,in

sibs

one of parents

cousins

30 & % 21
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Table 5.91 #-94 & 11 ¥ 7ql11.2 & # % 2 3 12 Williams syndrome g —‘F",' Tk ik

7q11.2 & 4% % 2_5% i Williams syndrome £ 5 72 25 4

P 7q11.2 & 4 % 2_ 5 v Williams syndrome §7/F # /i st ¥
1 [Mental retardation 34
2 |Developmental delay 39
3 |Dysmorphic face 60
4 |Gregarious personality 8
5 |Congenital heart disease

Suprovalvular stenosis 21

Peripheral pulmonic arterial stenosis 17

Pulmonic valvular stenosis 9

Systemic hypertension 1

Diffuse narrowing of aorta 2
6 |ldiopathic infantile hypercalcemia 4
7 |Ophthalmologic abnormalites 5
8 |Renal abnormalities 0
9 |Dental abnormalities 5
10 [Cytogenetic study

normal 8

visible cytogenetic deletion at 7q11.23

abnormal,specify:
11 |positive family history--If yes,in

sibs

one of parents

cousins

£ 30 F % 23
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Table 6. 91 #-94 & 11 * 4 i DiGeorge syndrome &, —Jﬁ TEk B is vt

#t 1 DiGeorge syndrome g, ﬁ % 231 2 A

25

wmp DiGeorge syndrome F&/ £ #c st i

1  |Cardiac defects

Truncus arteriosus

Interrupted aortic arch type B 6

Arch anomalies 19

Teratology of Fallot 76

VSD 57

Other 76
2 |Dysmorphic face 148
3 |Mental retardation 88
4  |Developmental delay 120
5  |Thymic aplasia or hypocalcemia 28
6  |Cleft palate 19
7  |Hypoparathyroidism or hypocalcemia 43
8 |Cytogenetic study

normal 15

visible cytogenetic deletion at 10p15 0

visible cytogenetic deletion at 22q11

abnormal,specify 3
9  |Positive family history. If yes,in

sibs 0

one of parents 2

cousins

30 & % 25
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Table 7.91 £-94 & 11 * 22ql1.2 3 # % DiGeorge syndrome 2, ¥ §&/k 4 i
q F A

22ql1.2 5 # % 56 = A

27

wmp DiGeorge syndrome T/ £ #x st i

1  |Cardiac defects

Truncus arteriosus

Interrupted aortic arch type B

Arch anomalies

Teratology of Fallot 23

VSD 12

Other 9
2 |Dysmorphic face 35
3 |Mental retardation 23
4  |Developmental delay 27
5  |Thymic aplasia or hypocalcemia 13
6 |Cleft palate 6
7  |Hypoparathyroidism or hypocalcemia 21
8 |Cytogenetic study

normal 1

visible cytogenetic deletion at 10p15 0

visible cytogenetic deletion at 22q11 0

abnormal,specify 0
9  |Positive family history. If yes,in

sibs

one of parents

cousins

30 B % 27§
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Table 8. 91 #-94 & 11 ¥ 22ql11.2 & # % 2_5% i1 DiGeorge syndrome &, —‘F%' Tebk 35k

22q11.2 4 % 2_ 5t i DiGeorge & % 175 - *

7P 22q11.2 & 4 % 2_ 4t 12 DiGeorge syndrome §i/# i st

1 [Cardiac defects

Truncus arteriosus

Interrupted aortic arch type B

Arch anomalies 15

Teratology of Fallot 53

VSD 44

Other 67
2 |Dysmorphic face 113
3 |Mental retardation 65
4 |Developmental delay 93
5 |Thymic aplasia or hypocalcemia 15
6 [Cleft palate 13
7 |Hypoparathyroidism or hypocalcemia 22
8 |Cytogenetic study

normal 14

visible cytogenetic deletion at 10p15 0

visible cytogenetic deletion at 22q11 1

abnormal,specify 3
9 [Positive family history. If yes,in

sibs

one of parents

cousins 0
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