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SUMMARY : We measured the biparietal diameter and head circumference in 554 normal and single-
ton 16-40 weeks pregnancies between July 1988-March 1989 in Gazi University Medical Faculty, Radio-
logy Department. Head circumference was calculated by means of the circle formula where two diameters
were biparietal diameter and occipito frontal diameter. Gestational age of the fetus was calculated from
mother’s menstruel history and the relation between gestational age and biparietal diameter and head cir-
cumference was analysed seperately. The correlation coefficient between the gestational age and biparie-
tal diatemer was 98.7 % while it was 99.7 % for head circumference. The probable reasons of this finding
were discussed and it was concluded that the head circumference was a more accurate index of the gestati-
onal age and as a consequence head circumference should replace biparietal diameter in obstetric scan-
ning.
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INTRODUCTION

To have a healthy baby requires antenatal care.
Accurate knowledg of fetal gestational age de-
pends on clinical dating parameters such as the last
menstruel period, fundal height and also most im-
portantly, routine ultrasound screening. Ultrasound
plays a major role in the assessment of normal and
abnormal fetal growth (Shields et al. 1987; Smith et
al. 1986).

Traditionally, gestational age has been derived
from measurements of the biparietal diameter and
the femur length. But recently investigators have
introduced head circumference and abdominal cir-
cumference for assessing fetal growth and gestatio-
nal age. However, there are still hesitation among
others to measure the head and abdominal circum-
ferences.

The purpose of this study was to determine the
relation between the head circumference and mens-
truel age and also to disclose the measurement er-
rors based on of the effect of head shape and to dis-
cuss the usefulness of head circumference measu-
rements both in predicting menstruel age and detec-
ting intrauterine growth retardation.

Discrepancies between the head circumference
and biparietal diameter measurements are related
to head shape variations. Especially in the last tri-
mester it depends on the pressure exerted either by
the uterus wall itself or by the way of amniotic fluid
indirectly.

Such pressure, if applied along the transvers di-
ameter of the head, would result in a decrease in bi-
parietal diameter with a compensatory increase in
the occipito - frontal diameter, resulting in dolico-
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cephalic head. In such a situation, biparietal diame-
ter would be falsely small while head circumferen-
ce would remain unaltered. If on the other hand, the
direction of the pressure is along the sagittal diame-
ter of the fetal head, occipito - frontal diameter wo-
uld be reduced and the biparietal diameter is increa-
sed as the head becomes brachycephalic. Here aga-
in the head circumference would remain unaltered
(De Vore and Platt, 1984; Hohler, 1984).

Our study indicates that the head circumference
is a more useful index for assessing fetal matu-
rity.

MATERIALS AND METHODS

We measured biparictal diameter (BPD), occi-
pito - frontal diameter (OFD), head circumference
(HC), fetal abdominal circumference and femur
length on 554 pregnant women with menstruel ages
between 15 and 40 wecks, referred to the Ultraso-
und Division of the Radiology Department in Gazi
University Faculty of Medicine.

Patients with suspected menstruel dates, mul-
tiple pregnancies, intrauterin abnormalities, intrau-
terin growth retardation, severe oligohydramnios
and maternal diseases such as hypertension or dia-
betes mellitus were excluded.

If gestational ages established by menstruel his-
tory and sonographic assessment were discordant
by two weeks or less the patients with reliable
menstruel history were included to the study and the
last menstruel period was assumed to be correct.

All examinations were performed by Toshiba
SAL 55-A real - time ultrasonography equipment
with 3.5 MHz lineer transducer.

The mean maternal age was 24.5 and the mean
frequency of observation per week of gestation was
22. Although some patients underwent multipl ult-
rasonic examinations during their pregnancies,
only one sonographic measurement was used for
each patient.

Sonographically biparietal diameter and occi-
pito - frontal diameter were measured in the secti-
ons demonstrating that the fetal head is in occiput
transvers position by visualization thalamus and
cavum septum pellucidum on transvers sections.
This was also the section where both hemispheres
were observed symetrically and the midline echo
was best seen. For biparictal diameter, we measu-
red the widest transvers diameter of the head per-
pendicular to the midline echo. Although several
techniques have been used for actual measurement
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that lead outer to inner, outer to outer or middle to
middle distance between the parietal bones, we pre-
fered outer to inner measurement as usually done
before (Sanders and James, 1985). For occipito -
frontal diameter, we measured the largest diameter
between occipital and frontal bones, perpendicular
to biparietal diameter (Fig 1).

Fig. 1 : The transvers section for BPD and OFD measurements.

Head circumference was calculated using the
formula of a circle. This formula for head circumfe-
rence was : HC = (BPD + OFD) /2 x 3.14

RESULTS

‘We calculated the mean values and standart de-
viations for the measurements of biparietal diame-
ter and head circumference for each gestational
week (Figs 2, 3).
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Fig. 2: Mean values and standart deviations for HC.
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Fig. 3 : Mecan values and standart deviations for BPD.

For determination of the relation between the
biparietal diameter and head circumference values
and the gestational age, we used statistical lineer
and quadratic correlation models between 16-40
weeks of gestation (Table 1).

Then we divided the pregnancies into two subg-
roups of 16-30 and 3140 weeks according to their
menstruel ages. We calculated the correlation coef-
ficient for both groups with quadratic function
(Tables 3, 4).

The optimal correlation coefficient for biparie-
tal diameter was 99.2 % between 16-30 weeks and
for head circumference was 99.9 % between 31-40
weeks. In the same period correlation coefficient
for biparietal diameter was 77 %.

DISCUSSION

Since the correlation coefficient shows the rela-
tion and correlation between the parameter and the
gestational age : Head circumference has a higher
relationship with the gestational age during the
whole pregnancy.

Itis clear that biparietal diameter is significantly
unsuccessfull after 30 weeks in assessing gestatio-
nal age while head circumference is significantly
successfull. Biparietal diameter is a reliable para-
meter in the first 30 weeks of gestation in determi-

Lineer regression model n Yor %R2 Standart
error

BPD=Y=0.19+0.252 x 554 98 96 1.1

HC=Y=0.98+0.81 x 554 98.8 974 0.76

Table - 1 : Lineer regression model for BPD and HC.

Quadratic function was the optimal model for
both biparietal diameter and head circumference
with correlation coefficients 98.7 % and 99.7 % res-
pectively (Table 2).

ning fetal growth but in the last trimester this relia-
bility decreases.

The relationship between the head circumferen-

Quadratic regression model n Yor %R2 Standart
error

BPD=Y=13.3-0.05 x+0.3 x2 554 98.7 97.4 0.97

HC=Y=18.03-0.57 x+0.04 x2 554 99.7 99.0 0.58

Table - 2 : Quadratic regression model for BPD and HC.

Quadratic regression model n Yor %R2 Standart
error

BPD=Y=5.8+2.7 X+0.06 X2 280 99.2 98.8 0.65

HC=Y=6.3+0.72 X+0.06 X2 280 99.7 99.3 0.48

Table - 3 : Quadratic regression model for BPD and HC between 16-30 weeks of gestation.

Quadratic regression model n Yor %0R2 Standart
’ error

BPD=Y=142-31.8 X+2.2 X2 274 77 60 1.93

HC=Y=189+12.9 X+0.18 X2 274 99.9 99.7 0.33

Table - 4 : Quadratic regression model for BPD and HC between 31-40 weeks of gestation.
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ceand the gestational age was studied by many in-
vestigators in recent years. Our study with 554 ca-
ses is one of the largest.

Several investigators differed from each other
to some degree depending on the section of measu-
rement, techniques of measurement, number of ca-
ses, weeks of gestation and the head circumference
formula. But they all concluded that the head cir-
cumference was a more accurate index of the age of
the fetus than biparietal diameter and we propose
that the use of head circumference should, in conse-
quence, replace that of the biparietal diameter in
obstetric scanning (Deter et al. 1981; Deter et al.
1982; Deter et al. 1982; De Vore and Platt, 1984;
Gomez et al. 1979; Hadlock et al. 1982; Hadlock et
al. 1984; Law and MacRae, 1982; Shields et al.
1987; Smith et al. 1986; Todros et al. 1987).

Dr.Sedef KAYHAN

Gazi Universitesi Tip Fakiiltesi
Radyoloji Anabilim Dalu
Begevler

06510 ANKARA - TURKEY
Phone : 4 - 212 65 65 /272

Correspondance to :

REFERENCES

1. Campbell S, Thoms A : Ultrasound measurement of fetal
head to abdomen circumference ratio in the assessment of
growth retardation. Br J Obstet Gynaecol 84 : 165-174,
1977

2. Deter RL, Harrist RB, Hadlock FP, Carpenter RJ : The use
of ultrasound in the assessment of normal fetal growth : A
review J Clin Ultrasound 9 : 481-493, 1981

3. Deter RL, Harrist RB, Hadlock FP, Carpenter RJ : Fetal he-
ad and abdominal circumferences : II. A clinical re - evalua-
tion of the relationship to menstruel age. J Clin Ultrasound
10 : 365-372, 1982

70

10.

11.

13.

14.

Deter RL, Harrist RB, Hadlock FP, Carpenter RJ : Fetal he-
ad and abdominal circumferences : I. evaluation of measu-
rement errors. J Clin Ultrasound 10 : 357-363, 1982

De Vore GR, Platt LD : Choosing the correct equation for
computing the head circumference from two diameter : The
effect of head shape. Am J Obstet Gynecol 148 : 221-223,
1984

Gomez C, Alcalde JL, Arias C, Walton R : Cefalometria fe-
tal mediante ultrasonidos. Rev Chil Obstet Gynecol 44 :
109-115, 1979

Hadlock FP Deter RL, Harrist RB, Park SK : Fetal head cir-
cumference : Relation to menstruel age. AJR 138 : 649-653,
1982

Hadlock FP, Deter RL, Harrist RB, Park SK : Estimating fe-
tal age : Computer - assisted analysis of multiple fetal
growth parameters. Radiology 152 : 497-501, 1984
Hohler CW : Ultrasound estimation of gestational age. Clin.
Obstet Gynecol 27 : 314-326, 1984

Law RG, MacRae KD : Head Circumference as an index of
fetal age. J Ultrasound Med 1 : 281-288, 1982

Sanders R, James A : The principles and practice of ultraso-
nography in obstetrics.and gynecology 1985

. Shields RJ, Medearis AL, Bear MB : Fetal head and abdo-

minal circumferences : Effect of profile shape on the accu-
racy of ellipse equations 15 : 241-244, 1987

Smith GN, Frey KA, Johnson TRB : Assessing gestational
age. AFP 33 : 215-220, 1986

Todros T, Ferrazi E, Groli C, Nicolini U, Parodi L, Pavoni
M, Zorzoli A, Zucca S : Fitting growth curves to head and
abdomen measurements of the fetus : A multicentric study.
J Clin Ultrasound 5 : 95-105, 1987



