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Abstract Objective To investigate the association of chromosome karyotype abnormalities with congenital heart diseases.
Methods A total of 4 046 cases were recruited in the study, who underwent chromosome examination during Jan 1990 to Dec
2006 in Children’s Hospital of Fudan University. Ages were ranged from 1 day to 17 years old. Retrospective analysis was used to
analyze the karyotype of chromosome and the types of congenital heart diseases. The method to analyze karyotype was G-band, and
Philips/SONOS 7500, HP/SONOS 5500 or HP/SONOS 2500 ultrasonic system were used to diagnose congenital heart disease.
Results Among 4 046 cases, there were 660 cases with abnormal chromosome karyotypes. In autosome abnormal cases,21-
trisomy was the most common one, which included 458 cases. In sex chromosome abnormal cases, Turner syndrome was the most
common one, which included 105 cases. There were 391 cases with congenital heart diseases, and 185 of whom showed abnormal
chromosome kayotypes. There were 157 cases with both 21-trisomy and congenital heart diseases. The mainly abnormal structure of
heart in 21-trisomy was septal defects, totally 133 cases. There were 4 cases with both Turner syndrome,but 2 cases’ heart structure
showed coarctation of the aorta. The rate of abnormal karyotype in congenital heart diseases was significantly higher than that in
non-congenital heart diseases ( P <0.05 ). However, 105 cases of 391 congenital heart disease cases had conotruncal defects. Only
16 out of 105 cases of conotruncal defects had abnormal chromosome karyotypes . The rate of abnormal karyotype in conotruncal
defects was significantly lower than that in non-conotruncal defects case P <0.05 ). In 206 cases with normal karyotype but with
congenital heart diseases, the rate of conotruncal defects was almost as same as non-conotruncal defects . Conclusions  Our study
showed that there were close relationship between chromosome abnormalities and congenital heart disease. Patients with chromosome
karyotype abnormalities had higher incidence of congenital heart disease, while some types of congenital heart diseases had higher

incidence of abnormal chromosome karyotype. The results suggested that heart examinations should be undertaken in those patients
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who had chromosome abnormalities. On the other hand, some congenital heart diseases had been detected with normal chromosome

karyotype,and we should find proper technique to increase the detectable rate.

Key words Congenital heart disease;
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Tab 1 The number of children for chromosome examination

and the rate of abnormal karyotype from 1990 to 2006

(/M %)]
Year Detection rate Year Detection rate
1990 8/47(17.0) 1999 24/152( 15.8
1991 13/66( 19.7) 2000 35/209( 16.7
1992 6/17( 35.3) 2001 37/285(13.0
1993 8/114(7.0) 2002

1994 22/172( 12.8
1995 20/118( 16.9 2004 76/532( 14.3

) 2003 55/361( 15.2
)

1996 22/124(17.7) 2005 94/605( 15.5
)
)

)
)
)
47/288(16.3)
)
)
)

1997 30/142(21.1 2006 128/635(20.2)
1998 35/179( 19.6 Total 660/4 046( 16.3 )
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Tab 2 Sex chromosome abnormalities

Sex chromosome

Sex chromosome

O BRI A G 105/138 I 76. 19 ), i L4F R Laknomalities abormalities
=17 % KE BRI SR B e e B :
FRELRIS S AR SR A AL 10 A e X ’
46, Xp - 3 45,X/46,XX 6
T2, B R T R PR e B =00 2 A E 07, B G E R 46,Xq - 6 45.X/46.XY 3
AT ERONEE T AR, YA R A 2R3 . X ik 46,XXq + 2 45,X/46,XX/47 XXX 1
(45,X)50/105 H( 47. 6% ); £ 7 28/105 #i( 26. 7% ); 46,XX/46,XY 2 45,X/46,X =X +r 2
R X 27105 BiI(25.7% ). @32 PR EFLEAAE 217138 46, XY( female ) 3 45,X/46 XX -x+p 1
Bl 15.2% ) EBILFES 1 A H E 26 %, 50 5 K B AR /N 46, XX( male ) 1 47,XXX 3
Fase PRIE R LR ) R B IRG BN ek A Total 347, XXY 15
BB R AR, de G M 2 £ B 47, XXy 15 \umber abnomaliies A7, XY :
Bl 71. 4% ); HoAth A 47, XYY .48, XXXY Fl 48, XXYY .49, 9.x 4 A8 XXY 2] 2
XXXXY/48,XXXY; 734 2 {6y 48, XXY +21, 3% 2 il st L, 49X #ace S l
AR B, BRI O Bl RIS AR Lo l
45,X/45 X + ace 2 49,XXXXY/48, XXXY 1
L2 BIEILBIS W S R B b I O A LA . H 45.X/45.X +1 L Total 105
B 1 T R L, AN R B PRGE R Y, B 45,X/46, Xq - 6
AT SR AAAE T RIS, TS 55 1 il 11 d ot
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Tab 3 Autosome abnormalities
Autosome abnormalities n  Autosome abnormalities n  Autosome abnormalities n
Structure ahnomalities 46 ,XY - 13 +1(13q: 21q) 4 46,XY -22+22p + 1
46,XX =1 +1r 1 46,XY =13 -14+1( —13q, +14q) +21 1 46,XX =22 +1( 21q:22q) 1
46,XX -1 +1(1:21) 1 46,XY -13+C 1 46,XY =22 +1( 21q:22q) 1
46,XX -2 -7 +2q - +7q+ 1 46,XX - 14 + 14p - 2 Total 82
46,XX -3 +3pll -14 - 1 46,XX -14 +«( 13q:14q) 1 Number abnormalities
46,XY -4 +4p + 1 46,XX - 14 +1( 14q:21q) 6 47,XX +13 2
46,XY —4 +4p/46,XY 1 46,XY - 14 +1( 14q:21q) 4 47,XX+18 3
46,XX -5 +5p - 4 46,XY - 14 +r 1 47,XY +18 2
46,XY -5 +5p - 5 46,XY - 14 +1( 14q:21q )46, XY 1 47,XX +20 1
46,XX =5 +5p - /46, XX (del5 X pI13) 1 «(14:21 X pll:qll) 47,XX +21 142
46,XX =6 +6p + 1 46,XY-15+15p + 1 47,XY +21 269
46,XX =7 +7p + 1 46,XY 15 +15q + 2 47,XX +22 2
46,XX -8 +8q + 1 46,XX =15 +15q + /46, XX 1 47,XY +22 4
46,XY -8 +8p - 1 46,XY - 18 +18p - 2 47,XX +21/46,XX 3
46,XX =8 =14 +8q+ +1(10q: 21q) 1 46,XX =18 +f 1 47,XY +21/46,XY 7
46,XY -9 +9q + 2 46,XY - 18 +r 1 47,XY +21/46,XY =21 +1( 21q:21q) 1
46,XY =10 +10q + 1 46,XX =18 +1( 21:18 )/46,XX 147 XX + mar? 1
46,XY -10 +10q - 1 46,XX -21 +1( 21q:21q) 6 47,XY +G" 1
46,XY 11 +11p + 1 46,XY -21 +((21¢:21q) 9 45,XY =13 =15 +1( 13q:15q )dic( 13,15) 1
46,XY - 11 +11q - 3 46,XY =21 +¢ 1 45,XY =14 +22 +1( 14¢:22q) 1
46,XX - 12 +12p + 1 46,XX =22 +22p + 3 Total 440

Notes:1 ) majority were 46,two patients were 47
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Tab 4 Abnormal karyotypes of congenital heart disease

Karyotype n
Down’s syndrome 46,XY/XX -14 +1( 14q:21q) 4
46,XY/XX =21 +1( 21¢:21q) 5
47 ,XY/XX +21 143
47 ,XY/XX +21/46,XY/XX
Turner syndrome 46 ,Xi
45,X
46 ,Xq —/45,X
Amphotericity 46,XY

Others 46 ,XX -3 +3pll - 14 -
46,XY/46 ,XY -4 +4p
46,XY/XX -5 +5p -
46 ,XX -7 +7p+
46,XY -8 +8p —

46 ,XX -8 +8q +
46,XY -9 +9p

46 XY - 11 +11q -
46,XY -18 +18p —
47 ,XY/XX +18
46,XX - 18 +f

46 ,XY =22 +22p +
47,XY/XX +22
47,XY + G

47 ,XXY

49 ,XXXXY/48 ,XXXY

—_ e, e N0 =m0, N = W s s e = N = W
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Tab 5 Abnormal karyotypes of conotruncal defects

Abnormal karyotype n  Abnormal karyotype n
47,XY/XX +21 9 46,XX -3 +3pll -14 - 1
46,XX —14 +1( 14q:21q) 1 46,XX -5 +5p - 1
47 ,XXY 1 46,XY -18 +18p - 1
46,XY -9 +9p 2 Total 16
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Tab 6 Normal karyotype of conotruncal defects

Congenital heart disease n

Patent ductus arteriosis 13
Ventricular septal defect 57
Atrial septal defect 25
Atrioventricular septal defect 6
Total abnormal pulmonary venous drainage 3
Tricuspid atresia 2
Coarctation of the aorta 5
Tetralogy of Fallot 32
Transposition of the great arteries 21
Double outlet of right ventricle 12
Pulmonary atresia/ Ventricular septal defect 7
Persistent truncus arleriosus 2
Pulmonary stenosis 16
Aortic valvular stenosis 5
Total 206
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