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Observed frequency of fetal trisomy between 16 and
24 gestational weeks in pregnant women older than
34 years at delivery
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Purpose: Increased maternal age is a major risk factor for chromosomal abnormalities. The maternal age-specific risk of fetal
trisomy was theoretically calculated. We investigated the actual frequency of fetal trisomy between 16 and 24 gestational
weeks in pregnant women over the age of 34 at delivery.

Materials and Methods: We retrospectively, over a four-year period, reviewed the medical records of women with singleton
pregnancies that started their antenatal care before the 10th week of pregnancy. Pregnant women aged 34 to 45 years at
the time of delivery were enrolled and divided into groups of one-year intervals. We investigated the frequency of Down
syndrome and all trisomies as a function of the maternal age and compared with the theoretical maternal-age-specific risk.
Results: Of the 5,858 pregnant women enrolled in the study, the rate of trisomy 21 was 0.29% (17 cases). The observed
frequencies of trisomy 21 in women with maternal ages of 35 years and 40 years were 1:1,116 and 1:141, respectively. The rate
of all trisomies was 0.39% (23 cases). The observed frequencies of all trisomies in women with maternal ages of 35 years and
40 years were 1:372 and 1:56, respectively.

Conclusion: The frequencies of Down syndrome and all trisomies were proportional to the maternal age. However, the
observed frequencies of Down syndrome and all trisomies between the 16 and 24 gestational weeks were lower than the
theoretical rates.
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Introduction period. It is well known that fetal chromosomal trisomies
increase with advanced maternal age [1]. In the 1980s, the risk

Chromosomal abnormalities, including trisomy 21, are some  of mid-trimester trisomy 21 in a 35-years-old woman at delivery
of the most pressing fetal health concerns in the minds of ~ was reported to be 1:270. This risk rapidly rises with increasing
pregnant women and medical providers during the antenatal maternal age over 35 years. The maternal-age-related risk of
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chromosomal trisomy originates from calculated regressions
on the rates of cytogenetic abnormalities diagnosed during the
prenatal period [2]. In previous reports, the pregnancy loss rate
after amniocentesis was estimated to be 1:200-300 [3,4]. Based
on the theoretically calculated risk of chromosomal trisomy, a
maternal age of 35 years, at delivery, was used as the cut-off
value for offering a genetic amniocentesis, since the benefit of
the detection of trisomy was considered enough to outweigh
the risk of amniocentesis.

In Korea, there were a few reports about the frequency of
chromosomal abnormalities from amniocentesis in women with
advanced maternal age [5,6]. In these reports, the frequency of
chromosomal abnormalities also increased with maternal age.
However, they showed that the frequency of chromosomal
abnormalities was limited to women that received invasive tests.

In this study, we investigated the observed frequency of fetal
trisomies between 16 and 24 gestational weeks in pregnant
women aged 34 years or older at the time of delivery.

Materials and Methods

We retrospectively, from January 2010 to December 2013,
reviewed the medical records of women with singleton
pregnancies that started their antenatal care before 10 weeks of
pregnancy at a single medical center. This study was approved
by the ethics committee of Cheil General Hospital and the
Women's Health Care Center (CGH-IRB-2015-1).

Pregnant women over the age of 34 years at the time of
delivery were enrolled. Of these, women who fulfilled the
following three conditions were included in study population:
1) had a fetal nuchal translucency scan at 11-13 weeks of
gestational age, 2) had a serum screening test or amniocentesis,
and 3) had an ultrasound scan for the identification of fetal
structural anomalies at 20-24 weeks of gestational age.
Pregnant women that miscarried or underwent chorionic villus
sampling (CVS) before 14 weeks of gestation were excluded. We
also excluded women that visited after 10 gestational weeks,
since our hospital was a referral center of high-risk pregnancy
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Fig. 1. Enrollment of the study population.

and there was a possibility of a bias resulting from those women
that had a fetal abnormality detected by ultrasound in another
clinic.

We classified the pregnant women aged from 34 to 45 years
into groups of one-year intervals. We investigated the frequency
of Down syndrome and all trisomies as a function of maternal
age between 16 and 24 gestational weeks. The fetuses with a
low risk for autosomal trisomy in the nuchal translucency scan
on the first trimester ultrasound, the integrated or quad tests,
and with a normal structure on the second trimester ultrasound
were considered as having a normal karyotype. The fetuses
with increased nuchal translucency, but low risk for autosomal
trisomy in the integrated or quad tests and identified as a
normal structure on the second trimester level Il ultrasound,
were also considered as having a normal karyotype.

Results

Women with singleton pregnancies (19,837) were started with
antenatal care before 10 weeks of gestation during the study
period. Pregnant women younger than 34 years at the expected
due date were excluded from the analysis (n=11,043). In
addition, 2,936 women were excluded from the analysis due to
the following exclusion criteria: miscarriage before 14 weeks of
gestation, no first trimester ultrasound for nuchal translucency,
subjected to chorionic villi sampling, and loss of follow-up after
12 weeks of gestation. In total, 5,858 pregnant women aged 34
years or older at the time of delivery were included (Fig. 1). The
age distribution of the study population is presented in Fig. 2.

In our study population, 17 cases of trisomy 21 were detected,
with the ratebeing 0.29%. Of the fetuses with trisomy 21, 82.4%
(n=14) were detected in women that selected amniocentesis
as the primary test, and 17.6% (n=3) were detected in women
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Fig. 2. Age distribution of the study population (n=5,858).
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Table 1. Observed frequency of trisomy 21 and all trisomies between
16 and 24 gestational weeks by maternal age

Maternal age at

delivery (yn Trisomy 21 All trisomies Trisomy 21°

34 1:1,248 1:623 1:333
35 1:1,116 1:372 1:250
36 1:314 1:236 1192
37 1:791 1:791 1:149
38 1:181 1:181 1:115
39 1:162 1:122 1:89
40 1141 1:56 1:69
4 1:104 1:104 1:53
42 0 1:61 1.41
43 0 1:65 1:31
44 0 0 1:25

>45 0 0 1:19

“Trisomy 21 in the study of Hook et al. (JAMA 1983;249:2034-8) [2].

that selected maternal serum tests as the primary test and that
received amniocentesis after counseling due to the high risk for
trisomy 21.

The observed frequency of trisomy 21 and all trisomies
between 16 and 24 gestational weeks as a function of the
maternal age is shown in Table 1. The observed frequencies of
trisomy 21 in women with maternal ages of 35 years and 40
yearswere 1:1,116 and 1:141, respectively. There were 23 cases
of all trisomies. The rate of all trisomies at mid-trimester was
0.39%. The observed frequencies of all trisomies in women with
maternal ages of 35 years and 40 years were 1:372 and 1:56,
respectively.

Discussion

Itis well known that the risk of fetal trisomy, including Down
syndrome, increases with maternal age. Traditionally, the cut-off
for invasive prenatal test based on advanced maternal age (>35
years) originated from the theoretically calculated risk of 1:270
for Down syndrome, at mid-trimester, by Hook et al. [2]. Several
studies have reported a similar rate of Down syndrome. In all
these reports, the maternal-age-related risk of chromosomal
trisomy originates from calculated regressions using the data of
prenatally diagnosed cytogenetic abnormalities [7-9].

In this study, we observed Down syndrome and other trisomies
between 16 and 24 gestational weeks in pregnant women. The
trend of increasing trisomy with increasing maternal age was
the same as what has been previously reported [5,6]. However,
in this study, the observed frequency of Down syndrome as a

function of the maternal age was lower than the theoretical
rates in previous reports. The risk of Down syndrome for
35-year-old women was 1:1,116, and for 40 year-old women
it was 1:141. The risk of all trisomies was 1:372 for 35 year-old
women, and for 40 year-old women it was 1:56. In our studly,
the risk of all trisomies was similar to the calculated risk of Down
syndrome found in previous reports. However, our data shows
that there is a possibility of a lower observed frequency of fetal
trisomy than the calculated frequency of previous reports.

The number of pregnant women with advanced maternal age
(=35 years) is increasing. About one third of the women that
received antenatal care during our study period had advanced
maternal age (data not shown). In 2007, American College of
Obstetricians and Gynecologists recommended that a maternal
age of 35 years alone should no longer be used as a cutoff in
determining who should be offered the invasive testing [10].

Our study has several limitations. First, we excluded cases of
Down syndrome and other trisomies detected during the first
trimester using CVS. We found 14 cases of trisomies (6 cases of
Down syndrome, 7 cases of trisomy 18, 1 case of trisomy 13)
in women aged >34 years using CVS. Unlike the high abortion
rate of trisomy 18 and trisomy 13 at the first trimester, Down
syndrome is non-lethal and most fetuses with Down syndrome
can survive after the first trimester. All of trisomy 21 diagnosed
using CVS had an increased nuchal translucency. Two of them
had a high possibility of abortion before 16 gestational weeks
due to the increased nuchal translucency above 6.0 mm and
severe soft tissue edema. Four of them only had increased
nuchal translucency (range, 3.0-4.8 mm), giving them the
possibility of survival through pregnancy. If these cases are
assessed at mid-trimester, the frequency is somewhat increased.
Second, we observed the pregnant women until the second
trimester ultrasound and did not evaluate the final result of the
pregnancy. Thus, there is the possibility of missing cases of Down
syndrome that were not prenatally diagnosed.

In conclusion, this study reports the observed frequencies of
fetal trisomy between 16 and 24 gestational weeks in all women
>34 years of age. Although the frequencies of Down syndrome
and all trisomies increase with maternal age, the observed
frequencies were lower than theoretical risk.
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