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INTRODUCTION

Measurement of fetal biparietal diameter
(BPD) as an objective estimate of gestational
age is a universally accepted procedure.

Since 1974 when 'Campbell first linked
fetal BPD to gestational age, some 25 studies
and charts have heen published as nomo-
grams in the prediction of fetal age. Despite
great care taken in the prediction of these
nomograms, however, a great deal of variation
still exists in the figures given. This makes
it increasingly difficult to assess the accuracy
of each individual nomogram.

Sabbagha in 1980 gave two reasons for
these variations:

1. Measurement inaccuracy. Th-is could be
due to errors of instrumentation,
failure to i:nage the fetal head at the
correct anatomic placement to obtain
an acceptable BPD, or inability of the
observer tomske consistent measure-
ments.

2. Population variation. From the :2Oth
VJee~: of pregnancy', BPDs in fetuses of
tI'e same generation separate into
three normal biologic variations: large,
average, and small. They, remain in
each divisiOn until term. Thus, if the
single BPD determinatiOn is made
without first classifying the fetus, an
.error in prediction in inevitable as
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when, for example, fetal age of a large
fetus is estimated, using the BPD no-
mogram for a small fetus. The error
becomes bigger particularly in the
third trimester when growth of the
fetal head is slower.

The use of the biparietal diameter to
assess fetal age, therefore, has value only
within strictly defined statistical limits
that must be based on a weil-established
nomogram. Of course ultrasonographic mea-
surements must also be accurate.

Under these conditions, Sabba~a and
Hughey have shown that:

1. Prior to 26 weeks gestation, a single
BPD can be used to predict gestational
age within a range of ± 7-11 days
(within 95% confidence limits).

2. After 26 weeks gestation, BPDs vary-
so markedly that the magnitude of
error becomes ± 2-3 weeks.

In 1978, Sabbagha and Hughey; together
with Depp, introduced the concept of serial
BPD determinations - one in the second
and another in the third trimester. This
rr -thod takes into account the normal bio-
logic variation described above, i.e., fetal
BPDs at 20 weeks are either large, aYerage
or small; 90% remein within their "dhd·
sions" with advancing gestation; and max-
imum biologic vlriation occurs by the
30th week. :£

This method makes it possible to place
each fetus in a large, average, or smaU cepha-
lie bracket if two BP[)S are obtained lit
approximately the 21st and 31st weeks of
pregnancy. The second BPD is used to ad-
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just the 'error in.lgestati~al age committed
in the first BPO'. Thus, if the second BPD
measurement falls on or above the 75th
percentile (large BPD), gestational age is ad-
justed sonographic age (GASA) is used, and
'lice versa.

By using GASA, estimates of gestational
age based on 'l:lC second trimester BPDs
are improved, Y;f.jding smaller 95% confi-
dence limits of ~ '-3 days, as opposed to
± 7-11 days with single BPDs,

In the Metro Manila crea. manv centers
use BPD measurement as a predictor of
estimated date of confinement (EDC).
Most of them use single BPD readings at
any age of gestation and use an establ ished
Yale Nomogram to correlate fetal BPD
with gestational age. Thus far, no studies
have been published that analyze the accura-
cy and validity of this method as applied in
our area.

At the Cardinal Santos Memorial Hospital,
ultrasonographic BPD determination as an
index of gestational age has been used since
February 1981. Until recently, single BPD
readings alone were done and correlated
with the so-called Yale Nomogram published
by Hobbins in 1975. Beginning January
1982, the use of serial BPD determinations
and assignment of GASA was begun.

OBJECTIVE
'The objective of this study is to answer

the follOWing questions:
1. How accurate is a single BPD ,deter-

mination as an index of fetal age
using the Yale, Nomogram?

2. At what, gestational age is a single
BPD determination most accurate if it
is to be used solely?

3. How accun,tc :5 serial BPD determina-
tionand the assignment of GASA?
How does it compere with the "single
shot" rr~C'd?

METHODOLOGY
The study was be~ in January 1, 1982

as a cooperative project ,of the Department
of Obstetrics and the Department of Radio.
logy of the Cardinal Santos Memorial Hos-
pttal,
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From this date, all clinically normal
pregnant women with known LMP's and
in the second trimester of pregnancy were
admitted into the study.

Each patient underwent ultrasonographic
examination at 22 weeks (the range was
,18-24 weeks). and again at 32 weeks (range
28-34 weeks). At delivery, fetal age was
immediately assessed clinically by two pedia-
tric residents, using the Dubowitz Criteria
1Refer to Appendix 1).

Ultrasonographic examination was con-
ducted with the use of the Emisonic 4201
machine calibrated to a soft tissue velocity
of 1540 m/sec.

A#4388 transducer was consistently
used, set a frequency of 3.5 mHz and a
calibrated focal zone of 7-11 cm. The B-
mode technique with real time and gray
scale imagining was used in the sonographic
measurement of BPD.

Fetal biparietal diameter* was measured
after reproducing on the screen the ideal
plain of section as defined by Campbell and
Thoms in 1977. In Fig. 1, the head appears
ovoid, the falx cerebri is visible, and the so-
called third ventricle is clearly evident. At
this plane of section, BPD was measured
directly between the outer edge of the
"near" skull echo and the inner edge of the
"far" skull echo.

•A total of 77 patlents who met the
criteria described abcwe were admitted into
the study.

Seven were lost to follow-up and deli-
vered elsewhe~e, one developed severe pre-
eclampsia, and tetal age at birth in eight was
not assessed clinically. These were eliminated
from' the studv, leaving 61 patient data for
revip.w.

As mentioned earlier, each patient had
two BPD readings: one at an average Of 22
weeks ,BPD I) and another at an average of
32 weeks (BPD Ill. In all patients, B~~ .
readings were assigned a sona! fetal age (P.~:
fer to Appendix 2) using the Yale Noma--
gram (Yale Groups I & II). In addition, ato•.

·Defined as the widest diameter between the
tem;>oralbones when fetal skull is scannedat rid1t
angles to the midline.
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Figure 1
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c o
I' Fig. 1-A. Level 1 includes falx cerebri (arrow-

head) and superior lateral margin of body of
lateral ventricle (arrows) BPD is 85 mm B. Level
2 includes anechoic midline I'andmark originally
describedby Campbell (arrow head) now thought
to representcavum pepti pellucides (5) or rostrum
of corpus colosum (6) and choroid plexus (arrow)

. in atrium of lateral ventricle BPD in 90 mm ·C.
.Level 3 includes-fetal third ventricle (arrowhead)
immedi<rtelv behind septum pellocidum Arrow
i"picates sylvian Fissure BPD,in, 90 mm D. Level
4 includes cerebral peduncles (arrowhead). Basilar
artery can be seenwith real-time just antericr to
pedunclesBPD is85 mm (insetsreprinted from [8]')

BPD II, a GASA of the fetus was ~signed
to each patient, using the Sabbagh a method.

This is hOfj'J GAS.\ b a5si.;;:.;':., '1. If initial BPD iCt:dirg "; 5.0 em, its
corresponding -and .ornporarv -
50th percentile fetal n;; is 21 v.aeks
(Refer to Appendix 3)..1
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2. A repeat examination is recommended
at 8-10 weeks, i.e., beyond the time of
widening of confidence limits :;0 that
the large and small neonates become
better delineated.

3. If at repeat examination at 30 weeks
(21 ± 9) BPD is 7.2 em, BPD falls at
the 10th percentile rank for 30 weeks
(Refer to Appendix 4), indicating a
small but older fetus. Therefore, the
initial BPD of 5.0 cm should belong
to a small fetus (Bth- 10th percentile),
and the fetal age should have been 22
weeks (Refer to Appendix 31. Con-
sequently. GASA in this fetus nine
weeks later would be 31 weeks. and it
would belong to less than the 5th
percentile. (Refer to Appendix 5).

Thus. in the 61 patients. three groups of
sonar fetal age were developed: one with
"single-shot" estimates at 22 weeks (Yale
Group I). another with "single-shot" es-
timates at 32 weeks (Yale Group II), and a
third with "serial reading" estimates of 32
weeks (GASA). The accuracy of these
estimates of fetal age of each group were
then tested by comparing them with actual
fetal age determined clinically at birth.

FINrnNGS
Fetal age at birth as determined by

clinical assessment (designated for our
purpose as True Fetal Age) was the objective
parameter against which we assessed the
fetal estimates in all three groups. The
accuracy of an ultrasonoprephlc estimate
was desi,...,ated as the difference (in days)
between the ultrasonogr~hic fetal age
estimate at birth, and the Tr.'e Fetal Age.

o In Yale Group I (Where BPD readings
were made at 22 weeks), ultrasound
fetal age in 42.6% of the cases was
within ± 3 days of True Fetal Age.
In 70.5% of the cases, the difference
fell within ± 7 days. The error was
greater than ± 7 days in only 29.5%
of the cases. Of these 29.5%, 26%
were within ± 21 days. (Please see
Table 1 on next page).
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Table 1. YALE I

Deviation % of Sample
from TFA
over - 21 -!~O
-15 to -21:1:6%
-8 to -14 3.3%
-4 to -7 14_0%
-1 to -3 19.7%

o 4.9% 42.6% 70.49%
1t03 18.0%
4 to 7 13.1%
8to14 19.7%

15t021 1.6%
over 21 3.3%

-3 x 3 days: 42.6%
-7 x 7 days: 70.49%

+ 7 days: 29.51 %

o In Yale Group II (where BPD readings
were mace at 32 weeks). ultrasound
fetal age I:, only 13.1% of the cases
was withi:1 ±3 days of True Fetal Age.
III 32.8% of the cases, the difference
fell within ± 7 days, while in 53% of
the cases, the error was between ±
8 to ± 21 days f,OfT'True Fetal Age.
The error of the estimate: exceeded 3
weeks in 14.8% of the cases. (Please
see Table 2 below)

Table 2. YALE II

DeviCJtion
from TFA % Sample

over - 28
-22 to -28
-15 to ·21
·8 to ·14
-4 to·7
-1 to-3

o
r re a
4t07
8 to 14

15 to 21
22 to 28

over 28

o
6.55%
9.8%

11.5%
11.5%
3.3%
o 13.11% 32.8%
9.8%
8..2%

14!)8%
16.4%
3.3%
4.9%

-3x3days: 13,11%
-7 x 7 days: 42.11%

+ 7 days: 57.89%
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a In the GASA Group (where fetal age
was based on serial BPO readings),
ultrasound fetal age in 46% of the
cases was within ± 3 days of True
Fetal Age. In 81.9% of the cases, the
difference was within ± 7 days. In 18%
of the cases, the difference was by..:t
8 to.± 21 days. There were no errors
beyond three weeks. (Please see Table
3 below). page)

TaC,le3. GASA

Deviation
from TFA % of Sample

-15to-21 1.64%
-8 to -14 9.83%
-4 to -7 21.31%
-1 to -3 18.03%

o 9.83% 45.9% 81.97%
1 to 3 18.03%
4 to 7 14.75%
8 to 14 4.92%

,JI,} YO 21 1.64%

-3 x 3 days: 45.9%
-7 x 7 days: 81.97%

+ 7 days: 18.03%

The data just presented was analyzed
statistically and the results of the analysis
are tabulated in Table 4. •

Analysis of the means indicates that, on
the average, Yale Group I observations are
about 2.5 days more than the True Fetal
Age, while Yale Group II observations are
about two days more'than True Fetal Age.
Examination of the dispersion of values
in each group reveals that the ·standard
deviation is least (6 days) among the GASA
group values, and greatest (15 days) among
the Yale Group II values.

Coefficient of variation or deviation from
the mean of each observation is 14.8%
with Yale Group I, 31.6% with Yale Group.;::.
II, and 14.2% with the GASA group. (Please-·
see Tables 4 and 5 on next page~ -

A test for the difference among va6ances
at •a 99% of confidence shows that the
varlatlon among the GASA group observa-
tions is significantly least than that in the
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Table 4

RANGE SABBAGHA YALE I YALE II
-22 to - 28 0 0 4
-15to-21 1 1 6
-8to-14 6 2 7
-4 to-7 13 9 7
-1 to·3 11 12 2

0 6 3 0
1 to 3 11 11 6
4 to 7 9 8 5
8 to 14 3 T2 9

15 to 21 1 1 10
22 to 28 0 2 2

over 28 0 0 3--
61 61 61

Table 5 ~-!~

SASBAGHA YALE I YALE II

MEAN STANDARD
DEVIATION 6.3257 7.9104 15.1654

COEFFICIENT OF
VARIATION 14.25% 14.81% 31.60%

PROS (-3 x 3) 36.17% 28.04% 15.49%
"

PROB (-7 x 7) 72.59% 60.06% 34.74%

other two groups, while the variation in Yale
Group I is significantly less than that in Yale
Group II.

The probability that each observation in
a group falls within a detinite range could be
calculated by assuming that the observations
in each group are normally distributed.

In Yale Group I, the probability that each
observation fell within ±. 3 days or True
Fetal Age was 28.04%. In Yale Group II
it was 15.5%; and in the GASAgroup it
was 36.t7%.

If the' range was enlarged to within.±. 7
days, the probability was' 60% for Yale
Group I, 34.7% for Yale Group II, and
72.6% for the GASA group.

The means of each group were also
analyzed for significant statistical differences.
Hypothesis testing at a 99% level of con-
fidence shows that there is a significant
difference only between the GASA group
and the Yate Group I'obeervations.

ANALYSIS

From the results of our study, it would
appear that:

1. Determination of fetal age by ultra-
sonography at about 22 weeks using
the Yale nomogram has a 28% pre-
dictive probability of falling within
±. 3 days of True Fetal Age, and 60%
of falling within ±.7 days. (In our 61
cases, 42.6% were accurate within
.±-3 days, and 70.5% within.± 7 days.)
The probability of error (or deviation
from TNf! Fetal Age) of each obser-
vation is 14.8%.

2. Determination of fetal age by ultra-
sonography at about 32 weeks using
the Yale nomogram has a 15.5% pre- -
dictive probability of falJjng within
± 3 days of True Fetal Age, and 34.7%
of falling within.±. 7 days. (In- our 61
cases, 13.1% feel within ±. 3 days,
and 32.8% within + days.) The pro-
bability of error of each observation

•
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is 31.6%.
3. Determination of fetal age by ultra-

sonographic serial observations and
essipnrnent of GASA has a 36.17% pre-
dictive probability of falling within
± 3 days of True Fetal Age, and 72.6%
of falling within.± 7 days. (In our 61
cases, 46% fell within ± 3 days, and
82% within .± 7 days.) The probability'
of error of each observation was 14.2%.

I

None of the methods could yield accurate
estimates of gestational age with in .±. 3 days
of True Fetal Age. The probability of
accuracy (with 99% confidence limits)
within ± 7 days of True Fetal Age, however,
was greatest with the serial (GASA) method,
less with the "single-shot" method at 22
weeks, and least with the "single-shot"
n:2r!iod at 32 weeks. The differences bet-
"I':~c;; ~"Gh of these methods were statistically
,·~,.';fic2":. ;,-, ::8rnparing the statistical
.~.;:";i:;''''-:C':' c~ Tj"it:- TI1,~C ~rnups in the study,
"'.;;;.ctore, the auth ors be! ieve that the
serial (GASA) method ofTEs greeter
;;::CUYC;CV than either of the "single-shot"
me[:-,:xJs. Furthermore, the results of the
st:.·j,/ corroborate the finds of other authors,
that single BPD determination 3ft~r 30
weeks is not only inaccurate but meaning-
less because the probability of error is very
high.

A point that should be emphasized in
our study is, the highest level of accuracy
we obtained from our data was 72.6%
(i.e., predictive accuracv was within ± 7
d<i'i'; for the GASA sroup).

S2bbagha reports 95% accuracy within
.± 3 dsvs of True Fet&l A92 if the GASA

PJOG
April-June. 1984

method is used. Most other authors report
95% accuracy within .± 7 to ± 11 days for
single BPD determinations made before
26 weeks.

The low level of accuracy of our study
compared to those done by Sabbagha and
other authors IS difficult to explain at this
point. Inaccuracies in measurement are
possible: Sabbagh a himself has mentioned
technical problems often encountered. It is
not, however, within the scope of this
paper to undertake a technical analysis of
BPD measurement in our institution; our
study assumed that such technical pro-
blems were absent.

CONCLUSIONS

Our study showed that, in our institu·
tion:

1. The predictive accuracy of fetal age
estimation after a single BPD deter-
mination at 22 weeks, using the Yale
Nomogram, has, at best, a probability
o! fc:l!ing \f,,:thin 'i' 7 days of True Fetal

2. Perfo;--~;::s a :~jn:~:eCPD determination
;:t :22 weeks is more accurate (60%
probability of falii:1g w'thin :!' 7 days)
i:h8n ~. :::::i::Jr determination done
beyond 30 weeks (only a 34.7% pro-
bability of To!ling within i 7 days).

3. Gestational age estimate USing serial
BPD determination and the GASA
method has a 72.6% probabnity of
falling within.± 7 days of True Fetal
Age. The difference in accuracy bet-
ween this and either of the "single,
shot" methods is statistically signi'
ficant.
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APPENDIX 1

DUBOWITZ ASSESSMENT OF GESTATIONAL AGE

Nt:UROMUSCULAR MATUR'ITY

I
0 1 2 3 4 ~

Posture

~ c0= « ~ Id;:(!
Square I

j

sJI ~ ~ 4501
1\ I

Win doi 1(wrist) geGl 60
0J iflI IfG\ ~ ~ '116"Arm

Recoil lao' 1000 -180" 900
- 1000 < geO

Popliteal c2S ~ ~I~ ~
06'

Angle
180°, 1600 130' 1100 90° < 900

I

'(:l/ ~ ( [} ! ~/ ~IScarf I\,-,
Sign '.:,.,

•'I

<, <, <, £ a:£
Heel cX:3 ~ ~
to Ear

PHYSICAL MATURITY

Skin gelatinous smoot!' superficial cracking parchment leathery
red, transpa- pink, visible peeling &/or rash pale area deep crack- cracked
rent ;.~ veins few veins rare veins ing no vessels wrinkled

Lanugo
';,r

abundant thinning bald areas mostly bald ~none

Planter no crease faint red anterior creases ant. creases cover
Creases marks transverse 2/3 entire sole

crease only

Breast barely Hat areola stippled areola raised areola full areola
percept, no bud 1-2 mm bud 3-4 mm bud 5-10mm bud

Ear pinna flat, sl. curved well-curv. formed & thick cartilage
stevs k:·:':ld pina, sott pinna, soft firm with ear stiff

with slow but ready instant
r~~oil recoil recoil

Genitals scrotum testes des- restes down testes penckJlous
empty cending, few good rugae deep.rugee
no r<Jgae ru·gee '-"•..;,..-.;-;-

Genitals prominent majora majora clitoris &
clitoris & & minora large minora
labia eQUatly minora completely
minora prominent small covered

MATUHITY RATING

SCORE 5 10 15 20 25 30 35 40 45 50

WEEKS 26 28 30 32 34 36 38 '.1.0 42 44
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APPENDIX2

YALE NOMOGRAM*

CM Wks. of Gestation CM Wks !?f Gestation
1.Oem .. . . . . . . . . 9.0 weeks 5.1em · .. · ... 22.5 weeks
1.1em · ..... · . · . 9.0 weeks 5.2em · ...... 23.0 weeks
1.2em · .. · . · ..... 9.0 weeks 5.3em · ...... 23.0 weeks
1.3em · ...... · . · .10.0 weeks 5.4em · . . . . . . 23.5 weeks
l.4em · .. · ... · . · .10.0 weeks 5.5cm · ... · . 24.0 weeks
1.5em · ..... · . · .10.5 weeks 5.6cm . .. · . 24.0 weeks
1.6em · ......... 11.0 weeks 5.7em · . · . · . 24.5 weeks
1.7em · .... · . · . · .11.0 weeks 5.8em · . · ... 25.0 weeks
1.Bem · .. · ..... .11.5 weeks 5.gem · ...... 25.0 weeks
1.gem · .......... 12.0 weeks 6.Oem · ...... 25.5 weeks
2.Oem · ......... 12.0 weeks 6.1em · .... · . 26.0 weeks
2.1em . . . · . · . · . 12.5 weeks 6.2em · ..... 26.0 weeks
2.2em · ........ · .13.0 weeks 6.3em · ...... 26.5 weeks
2.3em · ...... · . · .13.0 weeks 6.4em · ... . .. 27.0 weeks
2.4em · .. · ....... 13.5 weeks 6.5em · ..... 27.0 weeks
2.5em · ......... 14.0 weeks 6.6em · ...... 27.5 weeks
2.6em · .. · .. , · ... 14.0 weeks 6.7em · ...... 28.0 weeks
2.7em · ..... , · ... 14.5 weeks 6.8em · ...... 28.5 weeks
2.8em · ...... · . · .15.0 weeks 6.gem ., .. · . 29.0 weeks
2.gem · .. · ....... 15.0 weeks 7.Oem · .. · .... 29.5 weeks
3.Oem · .......... 15.5 weeks 7.iem · ...... 30.0 weeks
3.1em · . · .. , · ... 16.0 weeks 7.3em · ., .... 30.5 weeks
3.2 em · ... · ..... 16.0 weeks 7.4cm · ...... 31.0 weeks
3.3em ...... · ..... 16.5 weeks 7.Sem · ...... 31.5 weeks
3.4em ......... · .17.0 weeks 7.6cm · ...... 32.0 weeks
3.5 em · ...... · ... 17.0 weeks 7.7em · ...... 32.5 weeks
3.6cm · .......... 17.5 weeks 7.8cm · ...... 33.0 weeks
3.7em · .... , ... .18.0 weeks 7.gem ~. . . . . . 33.5 weeks
3.8em · ......... 18.0 weeks 8.Oem ....... 34.0 WJleks
3.9cm · .......... 18.5 weeks 8.2em · ., .... 34.5 weeks
4.Ocm · ......... 19.0 weeks 8.3cm · ... , ., 36.0 weeks
4.1em · .......... 19.0 weeks 8.4em · ...... 35.5 weeks
4.2cm · .......... 19.5 weeks 8.Sem · ...... 36.0 weeks
4.3em · ......... 20.0 weeks
4.4cm · .. .. . . .. . 20.0 weeks NATURE
4.5cm · ........ · .20.5 Weeks 8.6 em · ...... 36.5 weeks
4.6cm · .. " ..... 21.0 weeks 8.8 em ........ 37.0 weeks,
4.7em · ......... 21.0 weeks 8.9em · ... .. . 37.5 weeks
4.8cm · .......... · .21.5 weeks 9..Ocm .• ......... 38.0 weeks
4.9cm · .......... 22.0 weeks 9.1em ............ 38.5 weeks
5.Ocm · ......... 22.0 weeks 9.2em ............ 39~Oweeks

9.3cm ........... 39.5 weeks
9.4em 40.Oweeks -.............
9.6cm ............. 40.5 weeks
9.7em ........... 41.0 weeks

-Nomogram of Bipo:riotal dlcrnetur and r:orrl!S'pondingage of gestation used in all Medical Centers in
Metro Manila



Volume 8
No.2

BPD 69

APPENDIX 3

FETAL AGE PERCENTILE VALl.!ES FOR BPDS FROM 3.5-9.3 CM

Fetal age percentiles-weeks"
BPD S 10 25 50 75 80 95

3.5 17+ 17 16 + 16 16 - 16 - 15 +
3.6 18 17 + 17 16 + 16 16 15 +
3.7 19 18 '8 17- 16 16 16
3.8 19 18 + 18 + 17 16 + 16 + 16
3.9 19 + 19 18 + 17 + 17- 17 - 16
4.0 19 + 19 1f· ,n - 17 17 - 16
4.1 19 + 19 19 -- 18 17 + 17+ 16 ...
4.2 20 - 19 + 19 18 + 17 + 17 + 16 +
4.3 20 20 - 19 + 19 - 18 - 18 - 17 -
4.4 20 + 20 20 - 19 18 + 18 17
4.5 21 - 20 + 20 19 + 19 - 18 17 +
4.6 21 21 - 20 + 20 - 19 18 + 18 -
4.7 21 + 21 21 - 20 19 + ~9 18
4.8 21 + 21 21 20 + 20 - 19 + 18 +
4.9 22 - 21 + 21 + 21 - 20 19 + 19 -
5.0 22 22 22 - 21 20 + '0 - 19
5.1 22 + 22 22·- 21 ~ 20 - 20 19 +
5.2 23 -- 22 + 22 22 - 21 - 20 + 20 -
5.3 23 23 - 22 + 22 - 21 21 - 20
5.4 24 - 23 + 23 - 22 21 + 21 + 20 +
5.5 24 24·· 23 22 + 22- 22 + 21 -
5.6 24 24 - 23 + 23 - 22 22 - 21
5.7 24 + 24 24 - 23 22 + 22+ 21 +
5.8 25- 24 + 24 23 + 23 - 23 - 21 +
5.9 25 25 - 24 + 24 - 23 23 -- 22··
6.0 25 + 25 25 - 24 23 23 22 -
6.1 26 - 25 + 25 24 + 23 + 23 + 22
6.2 26 26 - 25 + 25 - 24 - 23 + 22 +
6.3 26 + 26 26 - 25 24 24 23 -6.4 27 - 26+ 26 25+ 24 + 24+ 23+6.5 27 + 27 26 + 26 - 25 25 24 -
6.6 28 - 27 + 27 -

.1',
26 25+ 25 + .• 24 -

6.7 28 28 - 27 26 + 26 - 26 - 24
6.8 28 + 28 27 + .27- 26 26 - 24+
6.9 29 28 + 28 - 27 26 + 26 + 25 -7.0 29 + 29 - 28 27 + 27 - 26 + 25 -7.1 30 30 - 28 + 28 - 27 27 - 25 -7.2 31·- 30- 29- 28 - 27 + 27 25 +7.3 31 30 29 28 28 - 27 + 26-7.4 32 - 31 29+ 28+ 28 - 27 + 26
7.5 32 32 - 30 - 29 - 28 + 28- 26+
7.6 33 - 32 30 29 28 + 28 27 -
7;7 33 32 30+ 30- 29 - 28 + 27
7.8 33 32 + 31 - 20 29 - 29 - 27 +
7.9 33 + 33 31 + 30+ 29 29 28-
8.0 34 33+ 32 31·· 29+ 29+ 28
8A 34+ 34 32 + 31 30- 30 - 28 +
8.2 35 35 - 33 - 31 + 30 30 m-
8.3 36 - 35 33 32 31 30+ .198.4 36 36- 33+ 32 + II 31 - 29
8.6 36 + 36- 34 .- 33 H+ 31 29 +
8.6 36+ 36- 34 33 + 31 + 31 29 +
8.7 37 - .36 35 - 34 32 - 31 + 30-
8.8 37 36+ 35 + 34 + 32 32 - 30
8.9 38 - 37 36 35 33 32 + 31
9.0 38 + 37 + 37 - 36 - . 33 + 33 32 -
9.1 39- 38 37 36+ 34 34 32 +
9.2 39 39 - 37 .~ 36+ 35 - 35 33 -9.3 39+ 39 - 38- 37 - 35 35 34-
9.4 40-· 39 38 37 36 - 35 34+
9.5 40 39+ 38+ 37 + 36 35 35-

Notes: From Sabbagha P.E et 31: Sonar BPO: Predictive of three fetal growth patterns leading to it

closer assessment ot gestational age and ne onatat , Am J Oosret Gvoeccr 126:485,1976.
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APPENDIX 4

Fetal Age DPD percentiles I
Weeks 5 10 25 50 75 80 95

116 3.1 3.2 3.4 3.7 4.0 4.1 4.5
17 3.4 3.5 3.7 ·4.0 4.3 4.4 4.7
18 3.7 3.8 4.0 4.3 4.5 4.6 4.9
19 3.9 4.2 4.3 4.5 4.8 , '4:9 5.1
20 4.2 4.5 4.6 4.7 5.0 5.1 5.3
21 4.5 4.8 4.9 5.0 5.3 5.4 5.5
22 4.9 5.0 5.2 5.3 5.6 5.7 5.8
23 5.2 5.3 5.5 5.6 5.9 6.0 6.2
24 5.5 5.6 5.8 5.9 6.2 6.3 6.6
25 5.8 5.9 6.0 62 6.5 6.6 7.0
26 6.1 62 6.3 6.6 6.8 6.9 7.3
27 6.4 6.5 6.7 6.9 7.1 7.2 7.6
28 6.6 6.7 7.0 7.2 7/1. 7.5 7.9
29 6.8 6.9 7.3 7.5 7.8 7.9 8.3
30 7.1 "1.2 7.6 7.8 8.0 8.2 8.6
31 7.3 7.4 7.8 8.0 8.2 8.4 8.8
32 7.5 7.6 8.0 8.3 8.4 8.6 9.0
33 7.7 7.8 8.3 8.5 8.6 8.8 8.1
34 7.9 8.0 8.5 8.7 8.9 9.; 9.3
35 82 8.3 8.7 8.8 9.1 9.3 9.6
36 3.3 8.5 8.9 9.0 9.3 9.4 9.7
37 8.4 8.8 9.0 9.2 9.4 9.5 9.8
38 8.G 8.9 9.1 9.3 9.5 9.6 9.9
39 8.7 9.0 9.2 9.4 9.6 9.7 10.0
40 3.9 9.3 9.4 9.5 9.7 9.8 10.1

Notes: From Sabl:Jagha RE et al: Sonar BPD: Predictive of three fetal growth pl!ttams leading to I

cloaer ~:l!les..rm:»t C\. gestlrtional I1geand neonatal \Nelght. Am J Obstet Gynecol 126:486.1916

..

APPENDIX 5

An example of how GASAis detennined

DATE
7/1 I 9/3 I 9/11,. .

.-
";<;' •

BPD (cm)
.-

5.0 7.2 '8.3 .~

FETAL AGE (wk) 21.± 30± -
PERCENTILE OF GROWTH 50 1 5th±. 25th
GASA - 31 ± 33+-


