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SUMMARY 
This study provides data on the incidence of fetal trisomies 21, 18, and 13 at 9-14 weeks’ gestation in women aged 

3545 years and estimates of maternal age-specific risks in women aged 20-45 years. Our data from 5814 singleton 
pregnancies undergoing tirst-trimester karyotyping for the sole indication of maternal age > 35 years were combined 
with those from two previous reports and the incidence of the trisomies was calculated from a total of 15 793 
pregnancies. Comparison of incidences at 9-14 weeks’ gestation with published data at 15-20 weeks’ gestation and 
in livebirths demonstrated that at birth the maternal age-specific incidence of trisomy 21 is 33 per cent lower than 
at 15-20 weeks’ gestation and 54 per cent lower than at 9-14 weeks’ gestation. Furthermore, the relative frequency 
of trisomies 18 and 13 decreases from 30 per cent at 9-14 weeks to 22 per cent at 15-20 weeks and 14 per cent at 
birth. 

KEY woms-First trimester of pregnancy, fetal trisomies, maternal age. 

INTRODUCTION 

The risk of fetal chromosomal abnormalities 
increases with advancing maternal age and the 
incidence is higher at mid-pregnancy that at birth 
(Hook, 1978; Hook et af., 1984; Ferguson-Smith 
and Yates, 1984). Furthermore, at mid-pregnancy 
the proportion of trisomies 13 and 18 is higher 
(Hook, 1978; Hook et af., 1984; Ferguson-Smith 
and Yates, 1984). Since both screening and diag- 
nosis of chromosomal abnormalities are increas- 
ingly being performed in the first trimester of 
pregnancy, it is necessary to establish maternal 
age-specific incidences for the various chromo- 
somal abnormalities at 9-14 weeks’ gestation. In 
this study, our data from 58 14 pregnancies under- 
going first-trimester fetal karyotyping are com- 
bined with those of Hook et al. (1988) and Kratzer 
et af. (1992) to calculate the incidence of fetal 
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trisomies at 9-14 weeks’ gestation in women 
aged 35-45 years and to establish estimates of 
maternal age-specific risks for women aged 20-45 
years. 

PATIENTS AND METHODS 

Fetal karyotyping for the sole indication mater- 
nal age 3 35 years was performed in 5814 singleton 
pregnancies at the Zentnun fur Frauenheilkunde 
(n=3618) or the Harris Birthright Research Centre 
for Fetal Medicine (n=2196). Gestational age was 
9-14 completed weeks, as determined from the 
maternal menstrual history and c o d e d  by mea- 
surement of the fetal crown-rump length. In all 
cases of either amniocentesis (n=602) or chorionic 
villus sampling ( U S )  (n=5212), cytogenetic 
analysis was performed after culture. 

The incidences of trisomies 21, 18, and 13 were 
calculated for each year of maternal age. In ad&- 
tion, the observed number of cases was compared 
with the number of cases predicted on the basis of 
incidences in the combined data of Hook et al. 
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TRISOMIES AT 9-14 WEEKS’ GESTATION 545 

(1988) and Kratzer et al. (1992). Since there was no 
significant difference (see Results), further analysis 
was performed using our series combined with 
those of Hook et al. (1988) and Kratzer et al. 
(1992). 

For maternal age-specific incidences of trisomies 
21, 18, and 13 at 15-20 weeks, data on a total of 
109 040 pregnancies published in two large surveys 
were used (Ferguson-Smith and Yates, 1984; Hook 
et al., 1984). For incidences of trisomy 21 in 
livebirths, calculations by Cuckle et al. (1987) on a 
total of 3 289 114 pregnancies published in eight 
large surveys were used and for the relative inci- 
dence of trisomies 18 and 13 among livebirths, 
findings reported by Hook and Hamerton (1977) 
were used. 

Trend analysis was applied to examine the sig- 
nificance of associations with maternal age, and 
analysis of variance (ANOVA) was used to deter- 
mine if there was a significant difference between 
observed and expected incidences. 

Table II-Cytogenetic abnormalities in cultured cells 
from 5814 chorionic villus or amniotic fluid samples 
taken at 9-14 weeks’ gestation 

Karyotype n % 

47,XX,+21 
47,XY +21 
47,XX+ 18 
47,XY + 18 
47,XX+ 13 
47,XY + 13 
4 7 , x x x  
47,xxY 
47,xYY 
45,XO 
6 9 , m  
69,XXY 
69,XYY 
Mosaic* 
Other? 
Total 

~ 

33 
46 
12 
10 
4 
4 
7 
8 
1 
9 
1 
2 
1 

10 
14 

162 

20.4 
28.4 
1.4 
6.2 
2.5 
2.5 
4.3 
4.9 
0.6 
5.6 
0.6 
1.2 
0.6 
6-2 
8.6 

100.0 

RESULTS 

The maternal age and gestational age distribu- 
tions of our 5814 cases are shown in Table I. The 
fetal karyotype was abnormal in 162 (2.8 per cent) 
cases, and in 109 (67 per cent) the chromosomal 
abnormality was trisomy 21, 18, or 13. Cytogenetic 
findings are summarized in Table I1 and details 
of all chromosomal abnormalities are given in 
Table 111. 

The maternal age-specific incidences for triso- 
mies 21, 18, and 13 in the present study (Table IV) 
were not significantly different from the findings of 
Hook et al. (1988) and Kratzer et al. (1992); the 
ratio of the observed to the predicted number of 
cases for trisomy 21 was 0-998 [90 per cent confi- 
dence interval (CI) 0-800-1-200] and the ratio for 
all three trisomies was 1.007 (90 per cent CI 
0.838-1.176). For comparison of the incidences at 
9-14 weeks with findings in the second trimester 
and at birth, data from the present study were 
combined with those from Hook et al. (1988) and 
Kratzer et al. (1992) (Table IV). 

In women aged 3545 years, the incidences of 
trisomy 21 at 9-14 and 15-20 weeks increased 
exponentially (Table VI) and the slopes of regres- 
sion lines were not significantly different (Fig. 1, 
P=0.141). The observed incidence of trisomy 21 at 
9-14 weeks was 2.196 times higher than expected 
on the basis of crude incidences in livebirths 

*47,XX,+21; 47,XX,+13; 47,XX,+8; 47,xxY (n=2); 45,X 
(n=3); 46,XX,t(13;21); 92,XXYY. 

t47,XY,+8; 47,XX,+16 ( ~ 2 ) ;  47,=,+22; 47,=,+22; 
47,XY,+marker (n=3); 46,XX,+ 15q; 46,XY,+5q; 
46,XY,unb(13;14); 46,XY,4q - ; 46,XY,18p - ; 46,XX,18p - . 

(Cuckle et a l ,  1987) and the ratio of the observed 
to the expected number of cases was not signifi- 
cantly associated with maternal age (Table V, 
z=  - 1.92). Similarly, the observed incidence of 
trisomy 21 at 15-20 weeks (Ferguson-Smith and 
Yates, 1984; Hook et a l ,  1984) was higher (1-491 
times) than expected on the basis of incidences in 
livebirths, and the ratio of the observed to the 
expected number of cases was not significantly 
associated with maternal age (Table V, z=  - 1-53). 
Estimates of the incidences for trisomy 21 at 9-14 
and 15-20 weeks’ gestation in women aged 20-45 
years were derived by multiplying smoothened 
values for incidences of trisomy 21 in livebirths 
(Cuckle et al., 1987) by 2-1956 and 1.4911, respec- 
tively (Table VII). 

The incidences of trisomy 18 at 9-14 and 15-20 
weeks increased exponentially (Table VI) and the 
slopes of regression lines were not sigmficantly 
different for women aged 3- years (Fig. 2, 
P=0.298). The overall relative frequencies of 
trisomy 18 compared with trisomy 21 were 0-318 
at 9-14 weeks’ gestation, 0.224 at 15-20 weeks’ 
gestation and 0.0973 in livebirths (Hook and 
Hamerton, 1977). Estimates for the incidences of 
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546 R. J. M. SNUDERS ET AL. 

Table III-Details of cytogenetic abnormalities 

35 
35 
35 
35 
35 
35 
35 
35 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
37 
37 
37 
37 
37 
37 
37 
38 
38 
38 
38 
38 
38 
38 
38 
38 
39 
39 
39 
39 
39 
39 
39 

47,XY, +21 
47,xX,+21 (n=3) 
47,XY, + 13 
47,XX, + 13 
47,XY,+mar 
46,XY ,del(4q) 
45,x (n=5) 
69,XXY 
47,XX,+21 (n=4) 
47,XY, + 2 1 
47,XY,+18 (n=2) 
47,XX, + 18 
47,XY,+22 
47,XX, + 16 
47,xxY 
4 7 , x w  
45,x (n=2) 
47,XX, + 15q 
45,XY, - 13, - 14,+t(13q;14q) 
6 9 , m  
m 45,X/46,XX 
m 47,XX, + 8146,XX 
m 47,XXY/46,XY 
47,XY,+21 (n=4) 
47,XX,+21 (n=3) 
47,XX,+ 18 
47,XY, + 1 8 
47,XY,+8 
46,XX,del( 18p) 
m 46,XX,t(13;21)/46,XX 
47,XY,+21 (n=7) 
47,XX,+21 (n=3) 
47,XY,+ 18 (n=2)  
47,XX, + 18 
47.XY.+ 13 
47;XXy 
4 7 , m  
47,XY,+mar 
m 47,XXY/46,XY 
47,XX,+21 ( ~ 6 )  
47,XY,+21 (n=8) 
47,XY, + 21 ,t(1;20) 
47,xx,+ 18 (n=2) 
47,XY,+18 
47,XX, + 13 
47,xxY 

40 
40 
40 
40 
40 
40 
40 
40 
40 
41 
41 
41 
41 
41 
41 
41 
41 
41 
42 
42 
42 
42 
42 
42 
42 
42 
42 
43 
43 
43 
43 
43 
43 
44 
44 
44 
44 
44 
44 
45 
45 
45 
45 

47,XY,+21 (n=6) 
47,XX.+21 (n=4) 
47,XX, +21/48,XX,+20, +21 
47,XY,+ 18 
47,XY,+ 13 
47,xxY 
47,xxx 
m 92,XXW/46.XY 
69,XYY 
47,XY,+21 (n=4) 
47,XX,+21 (n=3) 
47,xx, + 18 
47,XX, + 16 
46,XY,del( 18p) 
47,XY, +mar 
47,xxx 
69,XXY 
m 47,XX,+21/46,XX 
47,XY,+21 (n=5) 
47,XX,+21 (n=2) 
47,XX, + 18 
47,XY,+ 18 
47,XX, + 13 
47,XX, + 22 
45,X/46,X, +mar 
m 47,XX, + 13/46,XX 
m 45,X/46,XX 
47,XY,+21 (n=6) 
47,XX,+21 ( ~ 2 )  
47,XY,+18 ( ~ 2 )  
47,XX, + 18 
47,XX, + 13 
47,xxY (n=2) 
47,XX,+21 (n=2) 
47,XY, +21 
47,XX,+ 18 (n=2)  
47,XY, + 13 
47,XX, + 5q 
47,xxY 
47,XY,+21 (n=2)  
47,XX,+ 18 (n=2) 
47,xxx 
m 45,X/46,XX 

trisomy 18 were derived by multiplying the inci- 
dences of trisomy 21 by the appropriate relative 
frequency of trisomy 18 (Table VII). 

There was an increase of the incidence of tri- 
somy 13 in women aged 3 5 4 2  years (Table VI), 
but in older women the incidences were relatively 
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TRISOMIES AT 9-14 WEEKS’ GESTATION 547 

Table IV-Number of cases (percentage) with trisomies 21, 18, and 13 in association with maternal age for our data 
and those combined with Hock et af., 1988 (n=3840) and Kratzer et al., 1992 (n=6139) 

Our data Combined data 

Age (years) n Trisomy 21 Trisomy 18 Trisomy 13 n Trisomy 21 Trisomy 18 Trisomy 13 

35 939 4 (0.43) 0 (0.00) 2 (0.21) 2716 16 (5.89) 2 (0.74) 4 (1.47) 
36 1011 5 (0.49) 3 (0-30) 0 (0.00) 2723 14 (5.14) 7 (2.57) 1 (0.37) 
37 1055 7 (066) 2 (0.19) 0 (0-00) 2736 21 (7.68) 6 (2.19) 1 (0.37) 
38 850 10 (1.18) 3 (035) l(0.12) 2330 27 (11.59) 8 (3.43) 3 (1.29) 
39 717 15 (2.09) 3 (0.42) 1 (0.14) 1989 38 (19.11) 12 (6.03) 2 (1.01) 
40 498 11 (2.21) 1 (0.20) 1 (0.20) 1342 25 (18.63) 9 (6.71) 2 (1.49) 
41 315 7 (2.22) 1 (0.32) 0 (0.00) 875 24 (27.43) 5 (5.71) 4 (4.57) 
42 222 7 (3-15) 2 (0-90) 1 (0-45) 569 15 (26.36) 6 (10.54) 3 (5.27) 
43 109 8 (7.34) 3 (2-75) 1 (0.92) 299 16 (53.51) 7 (23.41) 2 (6-69) 
44 59 3 (5.09) 2 (3.39) 1 (1.70) 133 10 (75.19) 3 (22.56) 2 (15.04) 
45 39 2 (5.13) 2 (5.13) 0 (0.00) 81 5 (61.73) 2 (24.69) 0 (0.00) 
Total 5814 79 (1.36) 22 (0.38) 8 (0.14) 15793 211 (1.34) 67 (0.42) 24 (0.15) 

low and in the total group associations with age 
did not reach statistical sigmficance (Fig. 3). 
Nevertheless, the overall relative frequencies of 
trisomy 13 compared with trisomy 21 were calcu- 
lated and estimates for the incidences of trisomy 13 
were derived by multiplying the incidences of tri- 
somy 21 by the appropriate relative frequency 
(Table VII; 0.1 14 at 9-14 weeks’ gestation, 0.066 at 
15-20 weeks’ gestation, and 0.042 in livebirths) 
(Hook and Hamerton, 1977). 

Observed incidences and incidences predicted on 
the basis of estimated risks are shown in Table VI. 
At 9-14 weeks, the mean ratio for the observed to 
the expected incidence of trisomy 21 was 1.002 (90 

Trisomy 21 
nll000 

1 
34 36 38 40 42 44 46 

Age (years) 
Fig. 1-Individual values and regression lines for the maternal 
age-related incidence of trisomy 21 per lo00 cases at 9-14 
weeks’ (O) ,  15-20 weeks’ gestation (m), and in livebirths (A) 

per cent CI 0.89-1.1 1); for the incidence of trisomy 
18 it was 1.014 (90 per cent CI 0.83-1-19) and for 
trisomy 13 it was 1.071 (90 per cent CI 0.661.48). 
At 15-20 weeks, the mean values were 0.975 (95 
per cent CI 0-91-1-05) for trisomy 21’0.950 (95 per 
cent CI 0.76-1.14) for trisomy 18, and 0-877 (95 
per cent CI 0.54-1.22) for trisomy 13. 

DISCUSSION 

This study provides data on the incidence of 
fetal trisomies 21, 18, and 13 at 9-14 weeks’ 
gestation in women aged 3545 years and esti- 
mates of maternal age-specific risks for women 
aged 20-45 years at 9-14 and 15-20 weeks’ gesta- 
tion. Analyses were confined to trisomies 21, 18, 
and 13, since they account for 67 per cent of all 
chromosomal abnormalities and on the basis of 
currently available data, they are the only ones for 
which estimates can be calculated. For the women 
aged 35-45 years, our findings were similar to 
those of Hook et al. (1988) and Kratzer et al. 
(1992), and by combining the data from the three 
series, the number of cases for each year of mater- 
nal age was sufficiently large to provide accurate 
predictions. 

In the calculation of estimated risks, it was 
assumed that the ratios for the incidence of tri- 
somy 21 at 9-14 weeks’ gestation and at 15-20 
weeks’ gestation to the incidence at birth are 
independent of maternal age. Although for the 
235-year-old group there were no significant 
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TRISOMIES AT 9-14 WEEKS’ GESTATION 55 1 

*--  

Trisomy 13 
10 I I 

n/l 000 

Furthermore, the relative frequency of trisomies 18 
and 13 decreased from 30 per cent at 9-14 weeks to 
20 per cent at 15-20 weeks and 12 per cent at birth. 
These findings are compatible with previous esti- 
mates of the spontaneous loss rates of chromo- 
somally abnormal fetuses, and demonstrate that 
there is a high intrauterine lethality for all three 
trisomies which is particularly high for trisomies 
18 and 13 (Hook, 1978, 1983; Hook et al., 1984, 
1988; Ferguson-Smith and Yates, 1984). 

Traditionally, counselling parents as to the risk 
of fetal chromosomal abnormalities has depended 
on the provision of livebirth incidences of mainly 
trisomy 21. The findings of the present study make 
it possible to give estimates for the three most 
common trisomies at 9-14 weeks’ gestation, when 
screening and invasive testing for chromosomal 
abnormalities are performed. Furthermore, the 
data can be used to calculate the expected inci- 
dence of the three trisomies in any study group 
when new ultrasonographic or biochemical meth- 
ods of first-trimester screening are being evaluated. 
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Fig. 3-Individual values for the maternal age-related incidence 
of trisomy 13 per lo00 cases at 9-14 weeks’ gestation (0) and 
15-20 weeks’ gestation (m) 

associations between the ratios and age, it remains 
to be established whether this is also true for 
younger mothers. The findings of the present study 
do not confirm a maternal age-related selective 
increase in the miscarriage rate of trisomy 21 
pregnancies, as suggested by the smaller series of 
Kratzer er al. (1992). However, the incidence for 
trisomy 13 in women aged 43-45 years and that of 
trisomy 18 in women aged 45 years were lower 
than expected from the trend in younger women. 
This may indicate that younger women can sustain 
pregnancies with highly lethal abnormalities longer 
than older women. 

At birth, the maternal age-specific incidence of 
trisomy 21 was 33 per cent lower than at 15-20 
weeks and 53 per cent lower than at 9-14 weeks. 
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