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ABSTRACT

This study was done to determine the accuracy of fetal ultrasound (US) predicting the estimated date of
delivery (EDD) in a primarily Afro-Caribbean population in Antigua and Barbuda. A total of 206
women had retrospective review of fetal ultrasound tests done between July 1994 and January 1996.
The EDD based on last menstrual period (LMP) was calculated for 104 women with dates and com-
pared with EDD calculated from ultrasound test. These were then compared with actual date of birth
from maternity records. For women with unreliable menstrual data (102 women), ultrasound EDD was
compared with actual date of birth. Ultrasound EDD demonstrated a trend toward being more accurate
than menstrual history EDD, being 10.0 £ 9.4 (mean * standard deviation) days off versus 13.3 + 15
days,p= 0.057, (n=104), CI: -0.1, 6.73 days. Ultrasound EDD was within ten days of delivery 60%
of the time versus 57% for menstrual history EDD. The average error in estimating EDD was + 1.7
days for ultrasound and + 3.7 days for menstrual history. In women without menstrual history data (n
= 102), the ultrasound EDD was just as accurate in both the second trimester, 11.8 £ 9.5 versus 11.4 +
10.7 days off (not statistically significant) and the third trimester, 10.0 = 8.0 versus 8.1 £ 7.0 days off
(not statistically significant). Fetal ultrasound is marginally better at predicting the date of birth
compared with menstrual history but the difference does not justify routine use for that purpose. When
menstrual history is unknown, ultrasound EDD is just as accurate as when menstrual history is known,
making it a very useful test.
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RESUMEN

Este estudio fue hecho para determinar la exactitud del ultrasonido fetal (EEUU) en la prediccion de
la fecha estimada de parto (FEP) en una poblacion principalmente afro-caribeiia en Antigua y
Barbuda. A un total de 206 mujeres, se les hizo una revision retrospectiva de las pruebas de ultra-
sonido fetal, entre julio del 1994 y enero de 1996. La FEP basada en la historia menstrual (UPM) se
le calculo a 104 mujeres con fechas, comparandosele luego con la FEP calculada mediante la prueba
de ultrasonido. Estas fueron entonces comparadas con la fecha real de nacimiento tomada de los
archivos de maternidad. Para las mujeres con datos menstruales inestables (102 mujeres), la FEP
basada en ultrasonido fue comparada con la fecha real de nacimiento. La FEP basada en el ultra-
sonido, mostro una tendencia a ser mas exacta que la FEP basada en la historia menstrual, con 10.0
+ 9.4 (media + desviacion estandar) dias de diferencia, frente a 13.3+ 15 dias, p= 0.057, (n= 104),
CI:-0.1, 6.73 dias. La FEP mediante ultrasonido estuvo dentro de los 10 dias de parto 60% del tiempo
frente al 57% en el caso de la FEP basada en historia menstrual. El error medio de estimacion de la
FEP fue de + 1.7 dias para el ultrasonido y+ 3.7 dias para la historia menstrual. En mujeres sin datos
de historia menstrual (n= 102), la FEP mediante ultrasonido fue igualmente exacta tanto en el segundo
trimestre, 11.8 + 9.5 frente a 11.4 + 10.7 dias de diferencia, (no significativo estadisticamente) y el
tercer trimestre, 10.0 + 8.0 frente a 8.1+ 7.0 dias de diferencia, (no significativo estadisticamente). El
ultrasonido fetal es marginalmente mejor en predecir la fecha de nacimiento en comparacion con el
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procedimiento basado en la historia mensual, pero la diferencia no justifica el uso rutinario para ese
proposito. Cuando se desconoce la historia menstrual, la FEP mediante ultrasonido es tan exacta
como cuando se sabe la historia mensual, lo cual la hace una prueba muy util.

INTRODUCTION

Ultrasound has been available in the large islands of the
Caribbean since the late 1970s (1). The technique is becom-
ing more widely employed in the region. Ultrasound has
been used in Antigua and Barbuda since 1987, in St Kitts and
Nevis since 1990 and in Anguilla since 1999. Ultrasound can
be useful in determining the estimated date of delivery
(EDD) based on fetal characteristics such as biparietal dia-
meter of the head, head circumference, femur length and
crown-rump length (2-8). The estimates of date of birth
have been shown to be reliable for various racial groups in
developed countries (1-8). The technique is most reliable
early in pregnancy, and is rarely off by more than one week
if done in the first trimester, two weeks off if done in the
second or three weeks off if done in the third (9,10). This
study is a retrospective review of the accuracy of fetal
ultrasound in predicting EDD in a primarily Afro-Caribbean
population in Antigua and Barbuda.

SUBJECTS AND METHODS

A retrospective review of obstetrical ultrasound results of
women studied between July 1994 and January 1996 was
performed in 206 pregnant women. Date of last menstrual
period and date of birth were recorded. Estimated date of
delivery was calculated based on menstrual history. All 206
women had obstetrical ultrasound performed on a Toshiba
Sonolayer V. SSA—100A machine (Toshiba Corporation,
Tokyo, Japan, 1987) by a single operator (RLM). Estimated
date of delivery was calculated based on fetal measurements
using established criteria (1-8, 11). The Toshiba machine
includes the methods of Hadlock, Hobbins and Campbell
(12). The Campbell Method was used and because all studies
were done in the second and third trimester, biparietal
diameter and femur length were used most often rather than
crown-rump length or head circumference (12). The date of
the ultrasound was recorded and trimester of pregnancy
calculated. For women who had unreliable menstrual his-
tory, date of birth and ultrasound prediction of EDD were
recorded as well as trimester of the study.

During the study period, there were 2000 live births at
Holberton Hospital. There were 400 fetal ultrasound studies
done during that time, roughly 400/2000 (20%) of pregnant
women having had a study. In 24/400 (6%) of studies, EDD
could not be calculated for technical reasons. In 36/400 (9%)
cases, the ultrasound report could not be found. In 12/400
(3%) cases, the baby was born low birthweight (< 2.5 kg) and
12/400 (3%) were stillborn, and because these pregnancies
did not reach term, they were excluded. A total of 206/400
(51.5%) women undergoing ultrasound in the study period
were included in this study. After the random accrual of over
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200 cases, data acquisition was stopped. There were 110/400
(27.5%) women undergoing ultrasound studies who were not
included in the study. No known selection bias is suspected.

Holberton Hospital is the only full service public
hospital in Antigua and Barbuda, performing over 90% of the
deliveries (about 1100 per year). It serves a population of 65
000, per capita income $5000 per year, 65% from tourism.
From the census of 1990, the population is described as
African ethnicity 90%, racially mixed 8%, other ethnic
groups 2% (Ministry of Health, Antigua and Barbuda).

The actual date of birth was compared with calculated
EDD based on menstrual history data and/or fetal ultrasound
data. Using the actual date of birth as the ‘gold standard’,
estimates of EDD by menstrual history or ultrasound were
added or subtracted, giving the number of days by which the
estimated EDD differed from the actual date of birth. The
results are reported as “days away from birth date” or error in
days of either estimate. Pooled data for each subset are
reported as mean “days away from birth date” with standard
deviation given for the subset. Comparison of data from
menstrual history EDD and fetal ultrasound were compared
using two sample Students t test on STAT101 software (13)
and p values over 0.10 are reported as not significant (ns).

RESULTS

Out of 2000 pregnancies, a total of 400 (20%) women had
fetal ultrasound study done. Of these 400, 206 (51.5%) were
included in the study. A total of 104 had studies performed
in the second trimester and 102 in the third trimester. A total
of 104 women (50%) had reliable menstrual history data.

A comparison of ultrasound predicted date of birth and
date of birth based on menstrual history data revealed that US
was more accurate, being off by 10.0 + 9.4 days vs 13.3 £
14.9 days, p = 0.057 (n = 104), confidence interval: — 0.1 to
6.73 days, an insignificant trend (Table 1). In looking at each
trimester separately, the ultrasound EDD prediction was
better for the third trimester, off by 8.1 = 7.0 days vs 13.4

Table 1:  Comparison of the accuracy of estimated date of delivery (EDD)
from menstrual history and ultrasound study in predicting the

date of birth in Antigua.

Menstrual EDD  Ultrasound EDD p value
(days away from (days away from
birth date) birth date)
All pregnancies 13.3+15.0 10.0 +9.4 0.057
(n=104)
Second trimester 13.6 + 15.0 11.4+10.7 .360
(n=60)
Third trimester 13.0+£ 143 8.1 £10.0 0.047

(n=44)
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+14.0 days, p = 0.047 (n = 44), confidence interval: 0.1 to 9.7
days, compared with that for the second trimester, 11.4 days
+ 10.7 vs 13.6 £ 15.0 days, p = 0.36 (n = 60). The second
trimester studies were not significantly more accurate than
the third trimester studies, 11.4 +£10.7 vs 8.14 + 7.0 days,
p = ns. The average error in estimating the EDD was + 1.7
days with ultrasound and + 3.7 days with menstrual history.

The second trimester ultrasound predicted EDD was
within two weeks 77% of the time compared with historical
EDD within two weeks 75% of the time (Table 2). The third

Table 2:  Comparison of accuracy of birth date prediction by menstrual
history data and ultrasound study by trimester in Antigua.
Second trimester Third trimester
(n=104) (n=102)
(Per cent within two (Per cent within three
weeks of birth date) weeks of birth date)
EDD* by
menstrual history 75% 84%
EDD* by
ultrasound (known 77% 93%
menstrual history)
EDD* by
ultrasound (unknown 75% 91%

menstrual history)

* EDD = estimated date of delivery

trimester estimate of the date of birth was within three weeks
93% of the time compared with historical EDD within three
weeks 84% of the time. For both second and third trimesters,
ultrasound EDD was within ten days of the date of birth 60%
of the time and historical EDD within ten days 57% of the
time.

In women lacking reliable menstrual data (n = 102), a
comparison of ultrasound EDD and actual date of birth was
performed. For those done in the second trimester, the ultra-
sound EDD was 11.8 + 9.5 days away from the date of birth.
Compared with those women for whom menstrual data was
available, there was no difference in accuracy: 11.8 = 9.5
days wvs 11.4 £ 10.7 days, p = ns. Ultrasound EDD was
within two weeks of date of birth 75% of the time. For those
done in the third trimester, the ultrasound EDD was 10.0 +
8.0 days away from the date of birth. Compared with those
women for whom menstrual data was available, there was no
difference in accuracy: 10.0 + 8.0 days vs 8.1 + 7.0 days, p =
ns. Ultrasound EDD was within three weeks of the date of
birth 91% of the time.

DISCUSSION

Fetal ultrasound has been a very valuable tool in the assess-
ment and monitoring of pregnancy in the Caribbean (1). The
technique is useful in dating pregnancy, assessing fetal and
placental location and providing a survey of fetal anatomy

(11,14,15). This study demonstrates that accurate prediction
of estimated date of delivery is possible in the Caribbean:
ultrasound prediction of the date of birth was more accurate
than prediction based on menstrual history in this primarily
Afro-Caribbean population. Fetal ultrasound has been found
to be more accurate than menstrual history in over 50% of
cases in the United Kingdom (16). In Antigua and Barbuda,
fetal ultrasound EDD was within ten days of the actual day of
delivery 60% of the time, compared with 57% for menstrual
history EDD. For second trimester fetal ultrasound study in
developed countries, the fetal ultrasound EDD was within
seven days of the actual day of birth 61% of the time com-
pared with 56% for menstrual history EDD in one study (17)
and within seven days 55% of the time compared with 50%
of the time in another study (18). The fetal ultrasound was
within ten days in 70% compared with 64% for menstrual
history EDD (18).

The estimated EDD by fetal ultrasound in Antigua was
more accurate than menstrual history EDD by an average of
3.3 days. This is comparable to the improved accuracy of 1.7
days reported for first trimester and 2.8 days reported for
later trimester studies from developed countries (19, 20).
Recent studies from developed countries suggest not only
random error but systematic error in estimating EDD from
menstrual history (20-22). The EDD by menstrual history
tends to over-estimate gestational age by several days, most
likely due to delayed ovulation (20). In Antigua and
Barbuda, this over-estimate was two days on the average.
This could lead to more suspected post-term pregnancies
with the potential for more intervention (22). Use of fetal
ultrasound can lower suspected post-term cases by 72 to 78%
(18-20).

When menstrual history is known, fetal ultrasound in
Antigua and Barbuda offers slight improvement in prediction
of date of birth, 3.3 days better in accuracy on average and
within ten days of the date of birth 3% more of the time. This
may decrease the risk of intervention in babies who are not
really post-term, but may increase pre-term deliveries. In
one study this increase was from 7.6% using menstrual his-
tory compared with 9.1% using fetal ultrasound EDD (21).
When menstrual history is unknown, ultrasound is very
useful. The prediction of the date of birth within two to three
weeks of the actual date is 75 to 91%. Considering that ac-
curate menstrual history was lacking in 50% of Antiguan
women, these findings are reassuring.

Approximately 70% of women in the United States of
America have ultrasound testing done in pregnancy (23). A
recent randomized trial of fetal ultrasound at 30-32 weeks
and 36-37 weeks of gestation compared with routine care in
a low risk population resulted in more interventions (31.1%
vs 16.9%), fewer small babies (6.9% vs 10.4%) but no
difference in neonatal care unit admissions (2.8% vs 3.4%)
(24). As obstetric intervention (eg Caesarean section) is in-
creasing in the Caribbean, these considerations are more than
theoretical (25). Although fetal growth curves have been
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available for various ethnic groups (26), fetal growth curves
have just recently been developed for a Caribbean population
in Jamaica (27). Routine fetal ultrasound has not been shown
to reduce perinatal morbidity or mortality or reduce unneces-
sary intervention, and must be applied judiciously (23). The
limitation of the technology must be acknowledged. A fetus
estimated to be 30 weeks gestatation by ultrasound with an
uncertainty of two weeks in either direction, has a range of
gestational age of 28 to 32 weeks, so over reliance on a single
number must be avoided (28).

Limitations of this study include a relatively small
study population and a single ultrasonographer performing a
single fetal ultrasound study. The retrospective nature of the
study required mothers to recall last menstrual period rather
than have recorded values. The data cannot be examined for
inter-observer variability in fetal ultrasound or test to test
variability in a single observer. These limitations, however,
are those faced by obstetric practitioners every day.

This study demonstrates that fetal ultrasound can im-
prove estimates of the date of birth over menstrual history
estimates in an Afro-Caribbean population but the magnitude
of improvement is small. Routine use for this purpose is pro-
bably not justified by this minor improvement. It may be-
come more important as intervention in pregnancy becomes
more common in the Caribbean. But the accuracy of ultra-
sound in predicting the date of birth in women whose
menstrual histories are unknown is just as accurate and is
very useful.

REFERENCES

1. Matadial L, Sang RH. Ultrasound in obstetrics and gynaecology. West
Indian Med J 1981; 30: 178-84.

2. Jeanty P, Romero R. Establishing gestational age. In: Jeanty P, Romero
R, eds. Obstetrical Ultrasound. McGraw-Hill Book Co, New York:
1984: 55-66.

3. Hadlock FP, Deter RL, Harrist RB, Park SK. Fetal head circumference:
relation to menstrual age. Am J Roentgenol 1982; 138: 649-53.

4. Hohler CW, Quetel TA. Fetal femur length: equation for computer
calculation of gestational from ultrasound measurements. Am J Obstet
Gynecol 1982; 143: 479-81.

5. Jeanty P. Estimation of fetal age by long bone measurements. J Ultr
Med (Suppl 1) 1982: 189.

6.  Robinson HP, Fleming JE. A critical evaluation of sonar “crown-rump
length” measurements. Br J Obstet Gynaecol 1975; 82: 702-10.

7. Kurtz AB, Wagner RJW, Kurtz RJ. Analysis of biparietal diameter as
an accurate indicator of gestational age. J Clin Ultrasound 1980; 8:
319-26.

8. Campbell S. Ultrasonic fetal cephalometry during the second trimester
of pregnancy. J Obstet Gynaec Brit Cwlth 1970; 77: 1057-63.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Callahan TL, Caughey AB. Pregnancy and prenatal care. In: Callahan
TL, Caughey AB, eds. Blueprints in Obstetrics and Gynecology.
Blackwell Science, Walden, Massachusetts: 1998: 1-9.

Wilkins-Haug L, Heffner LJ. Assessment and prenatal diagnosis. In:
Cloherty JP, Stark AR, eds. Manual of Neonatal Care, 4" ed.
Philadelphia: Lippincott-Raven; 1998: 1-7.

Chervenak FA, Gobbe SG. Obstetric ultrasound: assessment of fetal
growth and anatomy. In: Gobbe SG, Niebyl JR, Simpson JL, eds.
Obstetrics. Normal and Problem Pregnancies, 3* ed. New York,
Churchill Livingstone, 1996: 279-326.

Anonymous. Operation Manual for Fetal Growth Measurement of
Complex Scanning Type. No. 2B 730-199E. Tokyo, Toshiba Corpora-
tion, 1985: 1-53.

Addison-Wesley Minitab Inc. STAT101: Statistics Software for Todays
Students. New York: Addison-Wesley Publishing Co; 1993.

Morrison SC, Bryan PJ, Jassani MN. Perinatal ultrasound. In: Fanaroff
AA, Martin RJ, eds Neonatal-Perinatal Medicine. Disease of the Fetus
and Infant, 5" ed. St Louis: Mosby —Yearbook; 1992: 80-99.
American College of Obstetricians and Gynecologists. Ultrasono-
graphy in pregnancy. ACOG Technical Bulletin 187. Washington DC:
ACOG; 1993.

Rowlands S, Royston P. Estimated date of delivery from last menstrual
period and ultrasound exam: which is more accurate? Br J Gen Pract
1994; 44: 42-3.

Tunon K, Eik-Nes SH, Grottum P. A comparison between ultrasound
and reliable last menstrual period as predictor of the day of delivery in
15,000 examinations. Ultrasound Obstet Gynecol 1996; 8: 178-85.
Morgelli M, Wilcox M, Gardow J. Estimating the date of confinement:
ultrasonic biometry versus certain menstrual dates. Am J Obstet
Gynecol 1996; 175: 510-1.

Taipale P, Hiilesmaa V. Predicting delivery date by ultrasound and last
menstrual period in early gestation. Obstet Gynecol 2001; 97: 189-94.
Savitz DA, Terry JW, Dole N, Thorp JM, Siega-Riz AM, Herring AH.
Comparison of pregnancy dating by last menstrual period, ultrasound
scanning and their combination. Am J Obstet Gynecol 2002; 187:
1660—6.

Yang H, Kramer MS, Platt RW, Blondel B, Breart G, Morin I et al. How
does early ultrasound estimation of gestational age lead to higher rates
of preterm birth? Am J Ostet Gynecol 2002; 186: 433-7.

Kramer MS, McLean FH, Boyd ME, Usher RH. The validity of
gestational age estimation by menstrual dating in term, preterm and
postterm gestation. JAMA 1989; 261: 2329-30.

American College of Obstetricians and Gynecologists. Routine
ultrasound in low-risk pregnancy. ACOG Practice Patterns, No. 5.
Washington DC: ACOG; 1997.

McKenna D, Thamaratram S, Mahsud S, Bailie C, Harper A, Dornan
J. A randomized trial using ultrasound to identify the high-risk fetus in
a low risk population. Obstet Gynecol 2003; 101: 626-32.

Martin TC, Doyle B. Increased caesarean section rate in Antigua
associated with decreased stillbirth, maternal and neonatal mortality
rate, 1976-2000. (Abstract) West Ind Med J 2003; 52 (Suppl 3): 45.
Campbell S, Dewhurst CJ. Diagnosis of the small for dates fetus by
serial ultrasonic cephalometry. Lancet 1971; 2: 1002—6.

Thame M, Osmond C, Fletcher H, Forrester TE. Ultrasound derived
fetal growth curves for a Jamaican population. West Indian Med J
2003; 52: 99-110.

Clark SL, DeVore GR. Traps to avoid in OB ultrasound. OB/GYN and
the Law. Contemporary OB/GYN 1989: 130-42.



