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Biparietal diameter: A useful measure
for determining gestational age of
human abortuses

K. SAILAJA, R. K. AHUJA, G. GOPINATH

ABSTRACT
Background. The crown-rump length is conventionally

used to determine the age of human abortuses, However, it is
not reliable as it is dependent on the positioning of the
conceptus. We compared this with the biparietal diameter and
foot length for determining the gestational age.

Methods, Different measurements, commonly used to as-
sess gestational age, were measured in 146 human abortuses
for which an accurate obstetric history could not be elicited,
Measurements taken were crown-rump length, biparietal
diameter and foot length, These were correlated with the
observations at antenatal examinations before finalising the
approximate age.

Results, Multiple regression analysis of the data indicated
that of the three measurements, the biparietal diameter was
the most reliable for determining foetal gestational age be-
tween 8 and 26 weeks. The age determined with the biparietal
diameter correlated wellwith that of abortuses with an accurate
obstetric history,

Conclusion. The biparietal diameter of a human foetus may
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be used to determine its age if the obstetric history regarding
the period of gestation is vague or not available.
Natl Med J India 1996;9:165-7

INTRODUCTION
Accurate determination of foetal age is generally difficult in
developing countries due to uncertainty in the obstetric history
with regard to the last menstrual period. Often the obstetric
examination helps in deciding the gestational age. Different
measurements and external characteristics are used to estimate the
approximate age of aborted specimens. The 'measurements com-
monly used are the crown-rump length (CRL), biparietal diam-
eter (BPD) and foot length (FL), From our experience, the CRL
appeared to be the least reliable as the positioning of the conceptus
for this measurement is usually arbitrary, Conventionally age
determination for developmental studies is based on the CRL. I
Sequential developmental study of any organ requires accurate
age determination. We attempted to identify the most reliable
measurement for determining the gestational age of human
abortuses from fresh specimens,

MATERIALS AND METHODS
A total of 159 abortuses or hysterotomy specimens of the first and
second trimester collected for the 'Foetal Brain Repository', a
facility at the All India Institute of Medical Sciences, New Delhi
were used in the study, Specimens were obtained from drug-
induced abortions and hysterotomies performed under the
programme of medical termination of pregnancy for family plan-
ning in multiparous women with normal children. Written con-
sent to use the specimens for developmental studies was taken
from the mother with the permission of the attending obstetrician,
Institutional and National Ethics Committees had cleared the
studies, Details of the obstetric history were recorded whenever
available, Details of obstetric examinations were available in all
the cases. Of the 159 abortuses only 13 had an accurate obstetric
history, Immediately upon procuring the specimens, they were
cleaned to remove blood and amniotic fluid. Measurements were
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made using standard procedures and were repeated to ensure
accuracy. Since similar numbers of either sex were not available
the data on both sexes were combined. The gestational age of
specimens without an accurate history was determined by match-
ing the measurements with the size of the uterus recorded by
abdominal and vaginal examinations.' The ages of the 146 speci-
mens thus determined were matched with the ages of the speci-
mens with a known obstetric history. Measured values of CRL,
BPD and FL were also compared.

Statistical methods
Multiple regression analyses with each parameter were carried
out to identify the contribution of each measurement in order of
importance towards estimating the gestational age. To obtain the
calculated age, the formula obtained was applied to foetuses of
known age.

RESULTS
Table I gives the age of the specimens determined by the
conventional method based on the external measurements and
the findings on obstetric examination. The BPD showed a
steady and progressive increase with increasing gestational age.
The CRL also showed a progressive increase as gestational age
increased. Occasionally the values showed a decline rather than
an increase. The same was true in the case of the FL but the
discrepancy was more evident after the age of 21 weeks. The
correlation coefficient (r) for each measurement with gestational
age was 0.91,0.98 and 0.94 for CRL, BPD and FL respectively
and was significant (p<O.OOI).
On multiple regression analysis, with gestational age as the

dependent variable and the values of the three foetal measure-
ments as independent variables, the coefficient of determination
(R2) was 0.9685, indicating that these three values together
ex plain almost 97% of the variation in the age determination of the
foetus. Step-wise regression analysis showed that BPD alone
explained 96% of the variation (coefficient of determination
0.96). This may be because of the high correlation between BPD
and gestational age (r=0.98). The additional variation explained

TABLEI. Age and mean crown-rump length (CRL), biparietal diameter
(BPD) and foot length (FL) of foetuses of various age groups

Age (weeks) n CRL (em) BPD (em) FL(em)

S 4 2.6 (0.1) 1.1 (0.1) 0.3 (0.2)
9 4 3.9 (0.3) 1.3 (0.1) 0.6 (0.1)
10 4 6.6 (2.1) 1.7 (0.1) 0.6 (0.1)
II 4 5.1 (1.1) 1.9 (0.2) 0.9 (0.3)
12 9 6.9 (1.6) 2.0 (0.2) 0.9 (0.4)
13 5 6.S (1.1) 2.2 (0.2) 1.1 (0.1)
14 5 S.O (1.5) 2.4 (0.2) 1.3 (0.1)
15 9 9.3 (3.0) 2.S (0.1) 1.5 (0.3)
16 II 9.3 (1.1) 3.1 (0.2) 1.6 (0.4)
17 S 10.0 (1.4) 3.5 (0.1) 2.0 (0.2)
IS 12 11.7 (1.2) 3.S (0.4) 2.4 (0.4)
19 15 12.S (1.3) 4.1 (0.2) 2.6 (0.4)
20 20 14.3 (1.9) 4.4 (0.2) 3.1 (0.4)
21 S 15.2 (O.S) 4.7 (0.1) 3.S (0.3)
22 6 16.2 (2.7) 5.0 (0.3) 3.1 (1.5)
23 4 15.1 (1.2) 5.2 (0.2) 3.6 (0.3)
24 9 IS.2 (2.9) 5.5 (0.2) 4.0 (0.2)
25 4 19.5 (3.5) 5.S (0.3) 3.6 (0.1)
26 5 IS.7 (2.5) 6.5 (0.4) 4.3 (0.6)

Figures in parentheses are standard deviations
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by the CRL is only 0.43%. The regression equation is thus:

Age=5.4069+3.3156(BPD)

Figure 1 shows the expected gestational age of a sample with
a 95% confidence band.' This function obtained from the regres-
sion analysis was further validated by substituting the values of
the BPD of 13 foetal samples with known gestational age.
Table II provides values of the BPD measurements of these

samples together with the originally recorded and calculated ages.
The mean of the absolute difference was 0.3633±0.2884. The
samples included in Table II were not considered for regression
analysis.

DISCUSSION

The age of abortuses used in research is generally determined by
their external appearance and measurable parameters such as the
CRL, BPD and head circumference. The date of the last menstrual
period is the best way of assessing gestational age. However, poor
and illiterate women are often unable to provide accurate dates
which are required for medical termination of pregnancy. In many
countries a large number of such abortuses is available which can
be used for developmental studies.
Mukerjee et al.4 reported that the body weight and CRL of 21 0

Indian foetuses between 14 and 40 weeks were lower than those
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FIG 1. Graph showing the expected gestational age of a sample
with 95% confidence band

TABLEII. Measurements (in cm) of specimens of known gestational
age (recorded age) compared with the calculated age according to
BPD

CRL BPD FL Recorded age Calculated age Difference

10.0 3.1 1.4 16 15.7 0.3
9.6 3.1 I.S 16 15.7 0.3
11.0 3.5 1.6 17 17.0 0.0
10.0 3.6 2.4 17 17.3 0.3
10.5 3.9 2.3 IS IS.3 0.3
10.7 3.5 2.0 IS 17.3 0.7
11.3 4.0 2.0 19 19.0 0.0
11.9 4.0 2.4 19 IS.7 0.3
11.6 4.4 2.2 20 20.0 0.0
12.1 4.3 2.5 20 19.7 0.3
15.5 5.4 4.0 24 23.3 0.7
16.0 5.5 3.4 24 23.6 0.4
15.0 5.7 3.5 25 24.3 0.7

CRL crown-rump length BPD biparietal diameter FL foot length
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given in western textbooks. IThus, to determine gestational age in
India we need to develop our own criteria. There have been a
number of publications from our own laboratory and elsewhere
in India on developmental studies. Besides CRL, we took BPD
into consideration for determining the gestational age of
abortuses.'>? We observed a linear increase in the BPD with
increasing gestational age in all the specimens studied. Mukerjee
et al. 8 have also made similar observations. However, they did not
compare the value of using BPD with other measurements. Kaul
et at. 9 concluded that 12 different anthropometric variables were
within the overall range of observations made by various workers
and the growth pattern conformed to the sigmoid growth curve in
175 Indian foetuses but the BPD was not included as one of the
variables. In the present study the steady increase seen in relation
to BPD is not apparent in the CRL and the reason for this diff-
erence may be the inaccurate positioning of the foetus while
taking the CRL. It will be even more difficult to obtain accurate
CRL data in fixed specimens.
A greater correlation coefficient was obtained for the BPD

compared to the CRL or the FL and the results of regression
analyses show that the BPD contributed the most (96%) for
determining foetal gestational age. Steady and progressive growth
of the skull width has been reported from the second to the ninth
month by Scammon and Calkins. 10This may be consistent with
the increase in size of the cerebral cortex which is slow and steady
from the second to the sixth month of gestation. II A reliable
parameter for deciding abnormalities of the developing skull is
the cephalic index calculated from the anterior-posterior diam-
eter and maximum width of the skull.'
It is clear therefore that the BPD is a reliable measurement and

hence may be used alone to determine the gestational age of
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human abortuses, at least during the first and second trimesters.
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