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Since the beginning of modern obstetric practice in the
19th century, the question of how to determine accurately
the expected date of delivery has been a central issue in
both clinical practice and research into almost any aspect
of fetal wellbeing, fetal growth, events at delivery and in
the neonatal period. The last menstrual period (LMP),
when it is known, has been the accepted basis for
assigning gestational age. Where the LMP is unknown,
ultrasound is used, but where a discrepancy is found
between scanning and LMP dates, clear guidelines on
when to choose one or the other method for estimating
gestational age have been lacking.

In 10-45% of pregnant women'*, useful information
about the LMP is missing. In an unselected population,
the true practical figure is around one-third of women
attending for antenatal care. The other two-thirds have
what is often called ‘certain dates’, i.e. they report regular
menstrual cyclicity and say that they know the date of
their LMP. In order to use the LMP in these women,
normal menstrual cyclicity should be a reliable biological
phenomenon with a constant relation to ovulation and
conception, and methods used by women to determine
their LMP must, in general, be accurate. If ultrasound
scanning is offered to every woman early in pregnancy,
some methods of handling differences between ges-
tational age by LMP and ultrasound are needed. Uni-
form use of only one of these methods may be desirable,
since otherwise two or three types of data will be created,
depending on what reference point is used for dating the
pregnancy.

Other methods for assigning gestational age have
either proven too imprecise to be of use (quickening,
detection of fetal heart sounds, early uterine size or
fundal height, epiphyseal appearance on X-ray films)>®,
not widely available or of unproven value (biochemical
or immunological methods)*, or imprecise and retrospec-
tive (neonatal assessment)’.

The two methods that must be contrasted for their
validity in estimating gestational age are use of the last
menstrual period and ultrasound measurement of fetal
size in the first half of pregnancy, neither of which are

equal, but both of which are related to gestational age.
These are the only two methods of potentially sufficient
accuracy and availability to be of real use for research
and clinical purposes. Clinical or X-ray data may on
occasion have to be used to create the ‘best corroborated
evidence”” when the woman presents late in pregnancy
with uncertain gestational length.

CYCLE LENGTHS AND CYCLE
REGULARITY

Since the middle of the last century, many studies in
several parts of the world have repeatedly addressed the
issue of normal cycle lengths and their regularity® '3, All
have shown that there is no solid evidence for the old
idea of a lunar month. Arey summarized 50 years of such
studies in 1939° and showed, using data from around
2600 women and 32 500 calendar records, that there was
great variation in cycle lengths, not only between women,
but also from one cycle to the next in any one woman.
Cycles varied with age, being longer on average in the
young (34 days just after puberty) and shortening with
increasing age. In the first few years after puberty, the
cycles could be extremely variable with women rarely
experiencing their own average cycle length. Individual
fluctuations of +£2.5 days with respect to the mean
corresponded to limits of variability which contained
two-thirds of all cycles (approximately one standard
deviation (SD)). Gunn and co-workers® studied 479
women by asking them to mail record cards on a
month-to-month basis. In 30% of the women, the cycles
varied by more than 13 days. Goldzieher and co-work-
ers'” found the same wide variation, showing a constant
skewness towards longer and anovulatory cycles. A
recent large study'! of 30655 concurrently recorded
cycles from 2316 women showed a mean cycle length of
29.1 days (SD 7.46), while cycles between 15 and 45 days
(95% of all cycles) showed a mean of 28.1 days and a
smaller SD of 3.95 days. Cycles of 25-31 days were
exhibited by only 77%. Variability in cycle lengths was
greatest for women under 25 years of age and then
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declined steadily to the age of 35-39 years, increasing
slightly thereafter; these trends were confirmed in
another longer term study'.

The adult woman must, therefore, expect at least a
third of all her cycles to depart for more than 2-3 days
from her mean cycle length.

The maximum departures of individuals from their
own means have been found to extend from 1 to 69 days
in adults and 6 to 211 days in pubertal girls. The existence
of some favored subordinate types of cycle length in
addition to the 4-week modal type, such as 3, 5, 6 or 7
weeks is not true, in sharp contrast to conclusions built
on the women’s own oral testimony’.

The smooth frequency distribution, which can be
obtained by combining all cycles of a group into one
curve, is the result of overlapping individual irregularities
and not of closely spaced, regular individual perform-
ances, and is observed in all populations’. Times of
perfect regularity occur only in relatively short observa-
tion time-spans, often interspersed between more irregu-
lar cycles.

The menstrual cycle in a large proportion of women
does not commence at very regularly predetermined
intervals of 28 days and every woman has a relatively
large degree of variation in her own cyclicity, which is
more pronounced during the younger childbearing years.
Regularity may be a relative phenomenon that depends
upon personal standards of interpretation.

LMP AND CONCEPTION TIME

Careful studies on women with ‘4-week’ cycles whose
husbands were allowed home on short leave from the
front in the First World War showed a large variation
in both supposed time of conception and delivery relative
to the LMP. Summarizing his own and previous studies,
Pryll found that intercourse resulting in conception
covered a 42-day period (Figure 1)". There was a
skewness in timing of the intercourse presumed to result
in conception, which extended well into the second
month, with 36.4% of conceptions taking place after the
15th day of the cycle’. Weinstock'® investigated 416
women, who claimed that pregnancy had resulted from
a single act of intercourse for which the date was known,
and summarized a large number of earlier studies,
including studies performed to devise a safe-period
method for contraception, by saying that women could
become pregnant on any day of the cycle, including the
first. There was an optimal time for conception from day
10 to day 15 after the beginning of menstruation, but
with a definite skewness towards later dates. A quarter
of the cases became pregnant after the 19th day of the
cycle. The same skewness has later been shown in a
carefully collected set of data on women with certain
LMP and conception times'™%,

From a history of menstrual cyclicity, even when
regular, there is, therefore, no certain way of predicting
when conception might have taken place.
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LMP AND TIME OF DELIVERY

Treolar et al. studied prospectively recorded LMP data
from 2038 selected women and retrospectively collected
LMP data from a similar data set of 882 women'®.
Whereas 85-90% of women delivered at 40 £ 2 weeks’
gestation (70% at 280 * 10 days), there was an expected
minority of preterm deliveries, but also a definite skew-
ness towards longer gestations. The limits within which
confinement occurred were narrower for women with
more secure menstrual cycles and conception dates, but
the same skew distribution could be seen. Similar results
have also been shown in more recent studies comparing
ultrasound and LMP data*!? ?'. While the gestational age
estimates by LMP and ultrasound agree to within +7
days for a large majority of women delivering near term,
the discrepancies become progressively greater as more
pre- or post-term babies are considered. Kramer et al.
found that using LMP one in four preterm babies and
seven of eight among those thought to be post-term were
wrongly classified as such'. The positive predictive
values of the LMP-based estimates of gestational age
were found to decrease from 94.9% at term to 77.5% for
preterm and only 11.9% for post-term pregnancies'”. Of
women with an optimal menstrual history, 85-89%

delivered spontaneously at term * 2 weeks**'.
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Figure 1 The curve constructed by Pryll in 1916 summarizing
day of conception in relation to onset of the LMP based on 713
thoroughly investigated cases of conception after a single act of
intercourse found in the literature since 1853'. Conception
could seemingly occur from the first day of the cycle to 42 days
later. A skewness towards late conception is evident. (With kind
permission of MMW Verlag, Munich)
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In unselected populations, the proportion of women
delivering outside 40 + 2 weeks is high*'*22} Bergsjo et
al., in reviewing all births in Sweden between 1976 and
1980, thus found that of 427 581 women with a known
LMP there were 12.6% who delivered at more than 294
days after their LMP*. Even using reliable LMP, about
7-10% of women appear to have pregnancies lasting
longer than 42 weeks compared to the figure of 2-4%
(the expected in a normal distribution) when ultrasound
measurements are used to assign gestational age in whole
populations?*1*20-2425 Thijs skewness must be based on
variability of ovulation in relation to LMP (follicular
phase length) and, to a lesser degree, on variable time of
fertilization after ovulation. In a substantial proportion
of women with a clinical problem situation, the menstrual
history fails to predict time of delivery accurately and
the limits for this error are wide.

BIOPHYSICAL AND BIOCHEMICAL DATA
ON OVULATION IN RELATION TO LMP

The times of the luteinizing hormone (LH) peak and
basal body temperature rise provide information of a
different nature on the accuracy of using the LMP>* %,

In a series of 317 women using basal body temperature
measurements for family planning reasons, Boyce er al.®®
found a skewness towards longer gestations. ‘Postma-
ture’ cases dropped from 11% to 5% when basal body
temperature rise was used to determine onset of gestation
compared with LMP, assuming that ovulation and fertil-
ization followed the last day before the temperature surge
within 36-44 h. Most (70%) of the variation in those
delivering post-term could be ascribed to the LMP-
ovulation interval®.

In a careful study of LH peaks in 327 menstrual cycles
of 299 women from two countries, it was found that,
even after excluding the oldest women with the greatest
differences in cycle length, the time distribution for
ovulation was skewed to the right along the x-axis®’. The
mean time until ovulation was 14.63 days. The 95%
confidence limits ranged, however, from 8.2 to 20.5 days.
Some cycles were excluded because of their excessive
length and the shortest follicular phase lasted only 3 days
from the first day of the LMP. With longer cycle lengths
the timing of LH peaks becomes more variable.

Walker et al® studied 75 ovulatory cycles in 38
women of proven fertility who were attempting to con-
ceive (25 conceived). Using daily urinary LH and human
chorionic gonadotropin (hCG) radioimmunoassays, they
showed that ovulation occurred in a range of 8-35 days
after the LMP with a mean LH surge occurring at 16.4
days. In nearly one-third of the cycles, ovulation oc-
curred after day 18 and in half of these cases, late
ovulation would not have been expected on the basis of
menstrual cycle length.

Biochemical and biophysical data reflect cycle and
ovulation irregularity as well as skewness towards late
ovulation in healthy women, and confirm the poor
relation of the LMP to the time of conception.
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ARE CERTAIN DATES RELIABLE?

When a woman says that she is certain of the date of her
LMP, this is usually accepted and no further evidence
may be sought. Hall and co-workers' studied a large
population where gestational age was corrected retro-
spectively on the basis of the LMP and any other
corroborated evidence. Ultrasound was performed in
46.7% of the women and largely confined to those with
uncertain dates, half of whom presented after 20 weeks.
In 11% of cases the LMP followed pill withdrawal. Of
the women, 78% had their LMP recorded as certain in
the case notes by the criteria used. Whether gestational
age was deemed certain, approximate or uncertain, the
discrepancy between the LMP and the retrospective best
estimate of gestational length was always skewed towards
longer gestations by LMP. Campbell er al* found that
only 55% of their investigated population had a reliable
menstrual history. Of the 45% with suspect menstrual
histories, half were unsure of the exact date of their LMP,
one-third had been on the oral contraceptive pill within
2 months of conceiving, and 9.1% could not volunteer
any meaningful information on their LMP,

Treolar et al."® found that prospectively recorded and
retrospectively collected LMP data were virtually identi-
cal, with a small difference towards more prolonged
gestations of between 40 and 43 postmenstrual weeks in
the retrospective material. These differences were well
within sampling error expectancy, showing that concur-
rent recording of LMP was not very different from
careful retrospective recollection in predicting the date
of delivery.

Geirsson and Busby-Earle found that, of 315 women
coming consecutively to an antenatal booking clinic, 24%
were unsure of their dates on routine history taking®. Of
the 76% with ‘certain’ dates, 6% had, however, used the
last day of their LMP instead of the first as a reference.
Just under half of all the women had written down the
date of the LMP. Various life events (visits by relatives,
birthdays, holidays, attending a doctor) were used by
18% to aid memory and some were sure of their LMP
because their menstrual pattern was ‘always regular’,
while others admitted that they had just made a good
guess. Another 10% counted backwards to a likely date
from the day they had expected menstruation to start. If
only women with regular cycles of 28 +2 days were
considered, then these were 46% of the total. In this
group, some had been on the oral contraceptive pill or
had an abnormal LMP, leaving only 102 or 32% out of
the total of 315 with regular monthly cycles and certain
dates. However, within this group, closer questioning
revealed that one-third had used various memory aids
and guessing to date their LMP. In reality, only an
approximate quarter of the women were sufficiently
accurate and regular to allow the deduction that mid-
cycle ovulation was reasonably likely. In 12% of this
smallest group of women, considered to have very
reliable dates, there was a difference of over | week
between early ultrasound and LMP and this difference
ranged from being 24 days further on to 33 days less far
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on than the certain dates implied. Similar discrepancies
have been reported elsewhere?'.

Use of the LMP appears to involve an in-built
inexactness, which even for women with certain dates
and regular 28-day cycles is unpredictable, because the
day of ovulation may vary considerably. There is a
chance of inaccuracy of more than 7 days in one of ten
women with very certain dates.

CONSISTENCY OF ULTRASOUND FOR
ESTIMATING GESTATIONAL AGE

Ultrasonic fetal biometry can be used to estimate ges-
tational age if performed before mid-pregnancy with an
upper limit of about 22-24 weeks’ gestation. After that
time, increasing fetal weight accumulation is associated
with wider confidence intervals for all such measure-
ments and therefore decreasing precision in estimating
gestational length?**"32, Growth of several fetal bony and
soft tissue landmarks has been shown to be of use in

determining cestational age sinolyv or in combination
GCWOHNINIIE g0staulllarl age, Sillg:y O 1 COIMONauOn.

The most commonly used measurements at present are
fetal crown-rump leneth. binarietal diameter and femur
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length. These measurements are also best researched with
respect to normal values, predictive accuracy and repro-
ducibility.

Crown-rump length can be measured from 6 to
around 14 weeks’ menstruai age and a number of
subsequent studies have shown virtually identical mean
values to those described originally by Robinson and
Fleming®. All the main reference studies appear to have
consisted of mixed longitudinal and cross-sectional data.

The ctnndies da tharafare chow nannlatinn variahil
1€ STUGIes GO, nereiore, snow popuiation vculauuu._y,

not measurement variability for individual fetuses. No
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accuracy of single crown—rump length measurements has
consistently been found to be from + 4.7 to £ 6 days with
a 95% probability. This means that a given measurement
has a predictive value corresponding to a timespan of
9-12 days*. Accuracy lessens after approximately 11
weeks. Transvaginal ultrasound may improve accuracy
of early crown-rump length measurements.

Table 1
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A large number of studies are available on the bi-
parietal diameter. The concept of a relation between
gestational age and size in the second trimester was first
described by Campbell in 1969*. He showed that bi-
parietal diameter values were confined to within narrow
limits for a certain week of gestation and that such
measurements might be used to predict gestational age
with an accuracy of + 8.4 days (95% confidence limits).

The measurement tp(‘hniqnp p’\ﬂ{‘]’llﬂp cpthnnc and ma-

The me ment techni nachine ngs ma
chine calibration can all introduce an error, but in studies
of normal values care is usnally taken to ensure average
machine settings and correct calibration for speed of
sound in tissue. The error potential is <1 mm in mid-
gestation for a single trained observer (intra-observer
error) which equals the growth during 1 day (slope of
the biparietal diameter growth curve), and a similar
magnitude of error is present when comparing measure-
ments between observers (reproducibility, inter-observer
error)®*. Increased accuracy in obtaining consistent
measurement planes has evolved in recent years because

af much imnravaed imaocing and esaciar racaonitinn of
U dulih HNplroved dlllaglily allla Casilh ICCOENIUOT U1

intracranial structures. Measurements of biparietal

diameter at between 15 and 24 weeks have been shown
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to have comparable or better accuracy than measure-
ments of crown-rump length?***? and they are also more
reproducible®. The mean values are closely similar in all
populations, in older and newer reference materials
(Table 1). There is no marked sex or race difference
during the first half of pregnancy, although this is the
case to a minor degree towards the end of preg-
nancy*323*¥_ Moore et al. demonstrated that the differ-
ence between a mean biparietal diameter for a male fetus
and a foarmala fatig at 1Q woaalra 10 N} Q 1n whinh 1 nthin

and a female fetus at 18 weeks is 0.8 mm, which is within
the range of measurement error and is less than one-third
of the standard deviation at that time® (Table 1). Gender
differentiation is difficult in the majority of cases and is
devoid of practical value at the time of pregnancy when
it is best to perform ultrasound dating.

Femur length had very low inter-data variability
during the first half of pregnancy in six studies, with no
difference between four races investigated®“. Biparietal
diameter and femur length measurements remain the

Mean blparletdl diameter measurements (mm) in different populatlons and studies between 13 and 22 weeks’ gestatlon
The sound VClOLlly used wdas 1540 m/s. l\lO[C lﬂe (.lObC blmlldl‘l[y OI values n me [HTCC lOl’lgl[UUlHdl bll,l(]leb
composite curve of Kurtz and Goldenberg . The male-female means of Moore et al.”

dIl(.l [HC new
8 are also shown

Completed weeks

Reference 13 14 15 16 17 18 19 20 21
Yagel et al > 27.3 20.9 340 36.5 394 434 471 50.2 52.8
Okupe ¢t al. (0-0)* 29.5 30.0 35.0 37.0 40.0 44.0 48.0 51.0 54.0
Watson (0—0)*’ 25 30 35 37 41 45 47 52 53
Sabbagha and Hughey’! 28 32 36 39 42 45 48 51 54
Campbell and Newman®*'* 22.5 28.4 33.2 36.9 40.1 43.9 47.2 50.2 53.5
Campbell et al.’? 21.7 27.8 314 35.3 38.7 41.5 46 48.2 51.2
Jeanty er al.*** 24 28 31 35 38 42 45 48 5i
Persson and Weldner* 24.6 28.1 316 35.5 39.0 42.5 44.3 47.8 51.3
Kurtz and Goldenberg™ 23.0 27.0 31.0 343 38.0 417 44 8 512 545
Sindberg Eriksen et al. [ 4% 25.6 28.5 315 34.6 37.7 40.9 44.1 474 50.6
Moore et al.*®* (female) 24.3 27.7 31.1 345 379 41.4 44.8 48.2 51.6
Moore et al.*®* (male) 24.3 27.9 31.5 35.1 38.7 422 45.8 49.4 53

(0-0) Measurements from outer to outer skull tables; * longitudinal study;

* composite mean from several curves
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most reproducible and practical measurements for esti-
mating gestational age in the early second trimester.

ULTRASOUND REFERENCE STANDARDS

When reference standards for ultrasound measurements
are created, the selection of the patients matters as much
as the study design. The patients must represent a sample
that is not significantly different from the general ob-
stetric population in its main characteristics such as
maternal age, height, weight and parity. Predetermined
criteria of health during pregnancy may be applied to
select a group of healthy women during pregnancy, but
these should not include maternal body characteristics
or newborn anthropometric requirements. It is contro-
versial whether smokers should be excluded. The study
must either use a proper longitudinal design, which is the
only accurate way of reflecting growth, or be a true
cross-sectional study, with only one value from each
patient and with an equal number of randomly selected
women in each gestational week (stratified sampling).
This avoids unequal weighting being given to some
particular times of pregnancy.

Properly constructed fetal biometry studies giving
reference data on the early second trimester are relatively
few. Most are of the longitudinal variety and include
women with a 28-day menstrual cycle (26-31 days in
some studies) and ‘certain dates’*®*'*, Cross-sectional
studies depict the range of variability across the popula-
tion, but they incorporate a time-base uncertainty caused
by the same factors that affect the LMP. The standard
deviations obtained in cross-sectional, longitudinal and
mixed studies are, however, similar during the first half
of pregnancy***®. Longitudinal studies have the advan-
tage that variability of measurements in individuals can
be compared by adjusting the slopes to the same plane,
and the intercept may be projected to a hypothetical
common point of origin in order to estimate the true
variability of the measurement. Knowledge of the exact
time point of fertilization (point 0 of growth) can,
however, not be obtained except for fetuses conceived by
in vitro fertilization.

There 1s only a small number of published studies
where data have been obtained from women with a
known date of ovulation, but when this is performed the
variation of the biparietal diameter about the mean for
each week diminishes. In one of the few longitudinal
series of measurements carried out to derive such stand-
ards, the population variation of 3.4 mm (one standard
deviation) diminished to 1.9-2.2 mm bectween 17 and 21
weeks’ gestation in those women for whom the time of
ovulation was known. When in the same study a correc-
tion was made for the fetuses that constantly showed
values above or below the mean, i.e. the intercepts or
starting points of all individual curves were set to be
equal, the variation was also lower, at 2.2 mm?¥. Of the
variance around the curve 50% was estimated to be due
to variation in gestational length (differing times of
ovulation and fertilization), 30% to individual fetal
differences and 20% to measurement inaccuracy. In a
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study of 14 women with regular 28-day cycles and known
ovulation dates from basal body temperature measure-
ments confirmed by early crown-rump length measure-
ment, the biparietal diameter and femur length were
measured on five occasions between 80 and 180 days’
menstrual age (assuming ovulation occurred on day 14)%,
The study was validated in another 44 women who had
undergone artificial insemination by donor. The bi-
parietal diameter reflected actual gestational age best
with 96% of the estimates based on biparietal diameter
being within +7 days of the actual conceptional age,
followed by femur length at 95%. Both measurements
used together enhanced accuracy slightly (by 1 day). A
formula combining these two variables (gestational age
= biparietal diameter X 1.2 + femur length x 1.0 + 49)
gave a small systematic negative error (mean difference
of —0.55 days) from the ‘true’ gestational age and a
standard deviation of the curves of 2.7 days.

A normal range curve based on menstrual data will
be subject, even with the best selection of normal women,
to the inaccuracies affecting ‘certain’ dates, and it can be
argued that such curves cannot logically be better than
certain menstrual data®. This is not quite so, for the
construction of such reference values does involve data
from carefully selected individuals whose range of cycle
variability is less than in the average woman presenting
at an antenatal clinic with purportedly ‘certain’ dates.
The distribution of such data around a ‘true’ mean is
more likely. The true longitudinal variability of the
biparietal diameter and femur length in early second
trimester, the range of 2 standard deviations, has been
found to correspond to £ 5-6 days®. A given biparietal
diameter measurement at 15-22 weeks will, therefore,
allow fertilization to be pinpointed to a timespan of
11-12 days with a 95% likelihood. Three standard devia-
tions or 99.7% of the population would be contained
within 16 days. Measurements in these carefully con-
structed reference standards have a Gaussian distribu-
tion, where the chances are that the true age of a fetus
with a given value of biparietal diameter will be close to
the mean value for a given gestational length. A bi-
parietal diameter measurement of 37 mm will thus corre-
spond to the mean value at 16 weeks and 3 days. Within
a 95% likelihood range, the true age of that fetus might
be anything from 15 weeks + 4 days to 17 weeks + 2
days, but is likely to be closcst to 16 weeks + 3 days
(Figure 2). This accuracy is superior to that which can
be obtained with even the most secure menstrual data.
The scatter of random variation about the mean caused
by measurement error and variation in fetal growth rate
is less than variations in the length of the follicular phase.
To shift all pregnancies to the mean of the distribution
(Figure 3) may, for the individual woman, lead to a
potentially small and, for practical purposes, unimpor-
tant error of a few days. For the whole population, the
error will be much less compared to non-normally
distributed LMP data.

There is always a negative skew in the difference
between LMP and ultrasound towards longer gestations
by LMP!#21242530 Where ultrasound is used to assign
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gestational age, the birth-anthropometry curves change.
For birth weight as an indicator of fetal growth, they will
assume linearity>?*?*. No amount of enlargement of data
or attempts to narrow the data down by stringent criteria
of normality will offset the skewness seen when LMP is
used. The number of preterm and particularly post-term
pregnancies falls with obvious consequences for patient
management3'19‘21'24’25.

Ultrasound data relate to size and presume that size
is correlated to age. This is, in early pregnancy, a
reasonable assumption. Biological development is con-
trolled by biochemical rate processes, where the random
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Figure 2 Spatial distribution of fetal biometry measurements
shows variation at every point of gestational age (vertically in
the figure) and in size over time (horizontally). A fetal head
(BPD) measurement of 37 mm is most likely to be close to the
mean at 16 weeks + 3 days where the concentration of such
measurements is greatest, even though a more varied head size
is contained within the 2 standard deviation range (stipled circle)
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variable is rate, not time. Out of about 44 cycles of cell
division from conception to adulthood, about 35 occur
in the first 12 weeks of gestation®. In the protected
environment of the early pregnant uterus, the fetus may
be subjected to some modulating influences such as
smoking, but their overall effects on growth measure-
ments will not be readily detectable. Even powerful
modulating factors, such as a diabetic state, seem to have
minimal influence on early fetal growth®?, provided fetal
anatomy is not disrupted by a teratogenic influence.
Growth must, therefore, at least in the first 12 weeks,
relate closely to gestational age. In the continued rapid
growth phase of the next 6-8 weeks, this will largely still
be the case.

Individual ultrasound growth-curves later in preg-
nancy tend to be parallel’ with a small dispersal, and
the observed time-base difference is due to the variability
of the time of fertilization in relation to the LMP, i.e.
different follicular phase length. As pregnancy progresses
into its latter half, genetic influences become more
influential as the fetal body mass increases rapidly.
Modulating external influences may play a greater part.
Variability in fetal measurements, therefore, becomes
progressively greater, and dating in late pregnancy is less
accurate with ultrasound, although better than with
many other methods®.

CONCLUSION

The considerable variability of the length of the follicular
phase of the menstrual cycle and the inconstant timing

A

Growth

7

10

Weeks gestation by LMP

20

Figure 3  Effect of shifting measurements of the same size to the mean of the reference curve at a particular menstrual age. From
the mean a normalized distribution is created to supplant the negatively skewed LMP data. The error in ultrasound random
variation, less than the error due to different lengths of the follicular phase, is ignored for practical reasons
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of ovulation and fertilization in relation to the LMP, as
well as the often inaccurate method whereby the date of
the LMP is determined by women, make the LMP a very
insecure basis for estimating gestational age. There is a
skewness away from modal distribution in both LMP
and ovulation data, and the existence of such an error is
virtually unpredictable, even in women with a certain or
recorded LMP. Such data would not be used as a
starting-point for action elsewhere in biology, particu-
larly if some method with a lesser and more predictable
error was available. It appears surprising that such an
insecure basis can be accepted in an age of electronic
technology which makes fetometry available from a very
early time in pregnancy. Ultrasound is subject to a certain
degree of the same variation as LMP, but that variation
is diminished by using reference standards from carefully
chosen women, where there is a smaller and more
normally distributed variation around the mean. Several
such standards exist. The adjustment of dates to ultra-
sound mean values, which are closely similar in different
populations and suggest uniformity of fetal growth in its
early stages, may confer slight inaccuracy of no real
consequence compared to the true gestational age (usu-
ally unknown anyway) in the individual case, but this
practice will benefit the population at large. The use of
a limit of, for example, = 7 days difference between LMP
and ultrasound estimation as a cut-off mark for using
LMP rather than ultrasound, is beneficial but the skew
distribution of LMP data will still have an effect and two
sets of data are created for perinatal recording. The
uniform use of mean ultrasound values for assigning
gestational age should be adopted for both clinical and
research purposes. This will confer much needed and
better credibility to epidemiological and research data
involving human gestational length. Most importantly in
clinical practice, better knowledge of gestational length
at any one time will have significant effects to the benefit
of the population, by reducing the chance of unnecessary
intervention and by making other procedures more
appropriate® . Fetometry in the third trimester cannot
properly be used if it is not put in direct relation to a
measurement in the first half of pregnancy, since growth
must be assessed between two known points. The LMP
should only be used where ultrasound before mid-
pregnancy is not available. Corroborated evidence is only
called for when a woman presents late in pregnancy and
then it is often the corroborated ultrasound evidence
which may be best*’'. Ultrasound requires knowledge
and experience and should be conducted in a laboratory
setting, rather than as a technique to be employed
anywhere and by anyone.

In clinical practice, a compromise is often necessary
in the initial reconciliation of a discrepancy between a
woman’s ideas about her proposed time of conception
and expected date of confinement on the one hand and
ultrasonic dating on the other. In the author’s experience,
reason, tact and time resolve nearly all such differences
towards acceptance of the expected time of confinement
by ultrasound, a scientifically sounder basis for timing
pregnancy-related events.
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