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Abstract

Natural prenatal screening of abnormal conceptuses and the prevalence of various malformations during

human gestation

Kohei Shiota
Intrauterine life-tables for normal and malformed human conceptuses were constructed based on the

data of malformations in embryonic and fetal deaths by gestational stage. It was estimated that 10.3% of

all human embryos recognisable at 5 weeks gestation are malformed or shall be malformed during later

stages.

Because of selective intrauterine death of malformed embryos and fetuses, the proportion of

malformed conceptuses drop s to 2.4% by age 8 weeks and 1.0% by term. The cumulative intrauterine

mortality rate of malformed conceptuses was estimated to be 93%, while the corresponding rate for norma

conceptuses was 18%. These data are pertinent to estimation of the intrauterine fate of human conceptuses

and to quantitation of teratogenic effects of environmental agents.
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TABLE 1 - HUMAN EMBRYOS AND FETUSES STUDIED

Carnegie - No. of cases No. of cases No. abnormal in those
stage examined dead in utero (%) dead in utero (%)
Stages 12-14 965 25 (2.6%) 8 (32.0%)
Stages 15-17 2712 49 (1.8%) 33 (67.3%)
Stages 18-20 1629 63 (3.9%) 32 (50.8%)
Stages 21-23 906 102 (11.3%) 43 (42.2%)
Fetal period 1146 95 (8.3%) ) 17 (17.9%)

Total 7358 334 (4.5%) 133 (39.8%)

TABLE 2 - PROPORTION OF RECOGNISED CONCEPTUSES WITH
MAJOR MALFORMATIONS BY GESTATIONAL INTERVAL

(A) Embryos/fetuses (B) Malformed in Malformed embryos/

Developmental lost in interval those lost in fetuses lost in interval
stage (%) interval (%) (AXB) (%)
Stages 12-14 2.6 32.0 0.83

Stages 15-17 1.8 67.3 1.21

Stages 18-20 3.7 50.8 1.88

Stages 21-23 104 42.2 4.39

Fetal period . 6.8 17.9 122

Total - 253 9.53
Malformed live birth (1%)

X proportion of eventual live births

ameong recognised conceptuses (74.7%) 0.75

Total = Estimated ion of malformed and '

potentially malformed embryos at start of stage 12 10.28

TABLE 3 - LIFE-TABLE ESTIMATES FOR 10,000 HUMAN EMBRYOS AT CARNEGIE STAGE 12

Gestational No.atstat  No.lostin No.remaining  Malformed at start No. lost with Malformed embryos/fetuses
interval of interval interval atend of of interval malformation remaining at end of interval
(A) (B) interval: (A-B)  No. (C) %:(C/A) (D) No: CD)  %: (CDMAB)
Stages 12-14 10000 260 9740 1028 10.3% 83 945 9.7%
Stages 15-17 9740 180 9560 945 9.7% 121 824 8.6%
Stages 18-20 9560 370 9190 824 8.6% 188 636 6.9%
Stages 21-23 9190 1040 8150 636 6.9% 439 197 24%
Fetal period 8150 680 7470 . 197 24% 122 75 1.0%

Survival rate of malformed embryos (Carnegie stage 12 - term) = 7.3% (75/1028).
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TABLE 4. - ESTIMATED PROPORTION OF MALFORMED EMBRYOS/FETUSES
AT START OF EACH GESTATIONAL INTERVAL

Gestational Total malformed  Neural tube Holoprosen- Cleft Poly-
interval embryos defects cephaly lip dactyly
Stages 12-14 10.3% 2.5% 3.7% - -
Stages 15-17 9.7% 2.0% 3.6% - -
Stages 18-20 8.6% 1.7% 2.8% 31% 1.3%
Stages 21-23 6.9% 14% 21% 2.0% 0.8%
Fetal period 2.4% 0.2% 02% 0.5% 0.4%
Newborns* 1.0% 0.06% 0.01% 0.17% 0.09%

* From various sources.

TABLE 5 - INTRAUTERINE MORTALITY RATES OF NORMAL AND MALFORMED HUMAN EMBRYOS
BY GESTATIONAL INTERVAL

Malformed Normal
Gestational No.atstart No.malformed No.normalat No.malformed No. normal Mortality rate Cumulative Mortality rate  Cumulative
interval of interval  atstartof interval start of interval lostininterval lostin interval ininterval mortality in interval mortality
®) ©) ©) ® (D/B) ate® (E/C) rate*

Stages 12-14 10000 1028 8972 83 17 8.1% 8.1% 2.0% 2.0%
Stages 15-17 9740 945 8795 121 59 12.8% 19.8% 0.7% 2.6%
Stages 18-20 9560 24 8736 188 182 22.8% 38.1% 21% 41%
Stages 21-23 9190 636 8554 439 601 69.0% 80.8% 10% 11.4%
Fetal period 8150 197 7953 12 558 61.9% 2.7% 70% 17.6%

Totalt , 953 1577

* Sum of cases lost since stage 12 / number of cases alive at start of stage 12 (1028 for malformed and 8972 for normal groups).
t Out of 10000 conceptuses alive at start of stage 12, 1577 (15.8%) normal and 953 (9.5%) matformed embryos/fetuses die int stero.

TABLE 6 - CUMULATIVE INTRAUTERINE MORTALITY RATES OF HUMAN EMBRYOS
WITH SELECTED MALFORMATIONS BY GESTATIONAL INTERVAL

Gestational Neural tube Holoprosen- Cleft Poly-
interval defects cephaly lip dactyly
Stages 12-14 207% 54% - -
Stages 15-17 36.7% 29.0% - -
Stages 18-20 48.2% 49.3% 39.3% 41.7%
Stages 21-23 92.8% 95.7% 86.1% 727%
Fetal period 98.4% 99.7% 95.7% 94.7%
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