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To Determine Accuracy And Reliability Of Ultrasonographic
Measurements And To Demonstrate Correlation Of Parameters
With Each Other
Bhusari P A*, Chormunge P V B, Kamkhedkar S G, DiwanC V

Abstract

Usefulness of ultrasonography as an index for the measurement of gestational age is beyond doubt. In
the First trimester — Gestational Sac Diameter (GSD), Crown Rump Length (CRL) and in Second trimester
— Biparietal Diameter (BPD), Head Circumference (HC), Abdominal Circumference (AC) & Femur Length
(FL) are the parameters used.

The present study aims at deriving normal values of fetal growth Parameters, in order to determine
correct gestational age, to demonstrate the correlation of parameters with each other, to derive regression
equation for each parameter and to compare the study with other studies carried out on aborted fetuses
taking actual measurements. The study was carried out on 700 pregnant women and ultrasonic equipment
used was ““Real Time Ultrasonography *“ All the parameters show linear growth as gestational age
advances, they are strongly correlated with each other. The present study is comparable to other studies
carried out on aborted fetuses taking actual measurements. Thus accuracy and reliability of
ultrasonographic measurements is established.
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Introduction

Every Individual spends the first nine months of its Life ~ circumference (HC), Abdominal circumference (AC)
within the womb of the mother. During this period it & Femur Length (FL).™ The present study aims at
develops froma small single cell to an organism having ~ deriving normal values of fetal growth parameters, in
billions of cells. First two months, we call the developing ~ order to determine correct gestational age and to
individual an embryo, from the third month until birth ~ compare the study with other studies carried out on
we call it a fetus.™! aborted fetuses taking actual measurements.

Ultrasound is the name given to high frequencysound ~ Aims and Objectives
waves over 20,000 cycles per second (20 KHz). 1) To present a data collected by ultrasonographic

These ultrasonographic waves are produced from a parameters.

transducer & travel through humanttissuesat avelocity  2) To observe the mean growth rate pattern of the
of 1500 meter per second.?El fetus.

Inthe first trimester- the gestational sac & the embryo ~ 3) T demonstrate the correlation of parameters with
are the two major structures to be identified. According each other.

to Hadlock F.P., various parameters used in 2" & 3¢ 4) To derive regression equation for each parameter.

trimesters are Biparietal diameter (BPD), Head 5) To compare the results of the previous studies
where actual measurements of the aborted fetuses

of various gestational age were taken.
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by ultrasonography for estimation of gestational age of
the fetus.

Multiple parameters like GSD&CRL in the first
trimester® and BPD, HC, AC&FL in 11" & 11" are
used.

The study was carried out on 700 pregnant women,
having 18-34 years of age. All patients had an
uncomplicated obstetric history & an accurate
knowledge of the last menstrual period.®!

While carrying out this study ultrasonic equipment used
was “Real Time Ultrasonography” with linear array
sector transducer. The information so collected was
recoded in proforma.

The data collected is thus subjected to the following
statistical tests-Mean (average), Standard deviation,

according to the menstrual mean weeks from 5-40
weeks. All the observations of the fetal growth
parameters are in centimeters. All the measurements
were taken & studied. It is found that — Ultrasonic
gestational sac size measurements were recorded as
early as 5" week." CRL measurements were recorded
starting from 6™ week of gestation.® As gestational
age advances, all the parameters increases & show
linear growth.

From this Tablel it becomes clear that all parameters
are very strongly correlated with each other. Correlation
between every two parameter is very highly significant.

Table 2: Showing Regression Equations for all

Coefficient of Variation (C.V.), Correlation Coefficient, parameters. _
Regression line & the \alue of probability (P). Parameters Regression
Equation
Observation GSD Y =0.76 x — 2.94
Using the methods described earlier made the CRL Y =0.69x-361
observations. The data so collected was tabulated BPD Y =0.25 X — 0.25
Table 1: Showing P value, Coefficient value & Remarks. HC Y =089x-077
Para- | Correlation | P Value | Remark AC Y =091x-326
meters | Coefficient FL Y =0.23x-1.40
GSD & 0.90 <0.001 Very
CRL highly .
significant Expected value of param_eter at any week of gestation
BPD & 098 < 0.001 Very can be measured by putting the value of week as X &
HC highly value of parameter as Y & predictive value (YY) for any
signi ficart parameter can be estimated by putting value of X i.e.
BPD & 0.98 <0001 | Very week.
AC highly
significant ) _
BPD & 0.98 <0001 | Very Discussion
FL highly A measurement of fetal parts during routine
significant |  ultrasonography screaming has been recommended.
FL & 0.98 <0.001 Very During I* trimester of pregnancy, GSD & CRL and in
AC highly 1 & 111" trimester BPD, HC, AC & FL are
significant | measurable.
Fll_'l g‘ 087 < 0.001 r?i/gjer% In this study;, ge_stgtiona_ll sac is identified as early as 5"
significart week & CRL is identified by about 6™ week. This
AC & 0.98 <0.001 Very knowledge is important for pregnancy detection,
HC highly particularly if medical termination is to be done in I
significant trimester. The differentiation between hard & soft tissues
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of the embryo is possible after about 10" week of
gestation when other parameters like BPD, HC, AC,
FL can be measured & become more important that
CRL.M

Ultrasonography scanning during pregnancy not only
detects skeletal dysplasias but also other structural
deformities like renal tract abnormality; anencephaly
etc., not only these, it can also detect IUGR, IUD,
chromosomal aberrations, hydrocephalus,
microcephaly.?!

Thus ultrasonography is the most reliable check on the
growth ofthe fetus.

Table 3: Showing comparison of CRL (in cms) of the
present Study with the previous clinical study

Gesta | Strea | Scamm | Aray Vare | Prese
tional | ter on& | (1954) | (1976) nt
age (19 | Calkins Stud
21) (1929) y
12 74 5.1 5.6 6.4 5.3

From above table it is clear that measurement of CRL
in present study are comparable & shows that the actual
CRL means values in vivo for human fetuses lie very
close to the sonar values derived in this study. The
slight variations are considered negligible from statistical
point of view. P! (101 i1 (22]

Table 4: Showing comparison of HC of present study by
USG with the previous clinical study.

Gesta | Scamm | Vare Kesar | Presen
tional | onand (1976 | i t

age in | Calkins |) G.V. Study
week (1979

S )

16 11.79 12.30 |11.76 |13.26
20 16.68 18.50 |17.69 |[17.13
24 21.01 24.80 |1 20.69 |21.20
28 24.96 26.50 | 25.18 | 26.47
32 28.59 29.50 | 28.98 | 29.42
36 31.99 31.80 | 30.31 |31.67
40 35.19 35.00 | 32.98 |32.76
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From the above table it is clear that the measurements
of HC in present study are comparable with findings of
Scammon and Calkins, Vare and Kesari and shows
that the actual HC mean values in vivo for human fetuses

lie very close to the sonar values derived in the study.(%
[11] [12]

Table 5: Showing comparison of BPD (in cms) of present
study with the previous clinical study

Gestati | Scammon | Kesari Present

onal and G.V. Study

agein | Calkins (1979)

weeks | (1929)
16 3.15 2.59 3.40
20 4.53 4.22 4.89
24 5.75 5.18 5.67
28 6.86 6.40 7.02
32 7.88 7.70 8.09
36 8.84 8.10 8.88
40 9.74 8.67 8.96

Fromthe above table it is clear that the measurements
of BPD in present study are comparable with findings
of Scammon and Calkins, and Kesari and shows that
the actual BPD mean values in vivo for human fetuses

lie very close to the sonar values derived in the study.(%
[11] [12]

Summary & Conclusion

This cross-sectional study was carried out on 700
pregnant women. Out of 700 pregnant women, 120
were from I* trimester & 580 from 1" & [11™ trimester
of pregnancy. The data so collected was grouped as
per weeks of gestational age i.e. from 5" to 40"
gestational week. Inall 36 groups were thus formed &
was analyzed.

In the present study, it becomes evident that all
parameters increase as gestational age advances.
From the above study following conclusions made-
1) Pregnancy can be detected by ultrasonography as
early as 5" week of gestational age and BPD, HC &
AC is possible at 10" week of gestation. FL can be
measured along 12" week of gestation. The
differentiation between hard & soft tissues of the embryo
is possible after about 10" week of gestation.
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2) All the parameters increase as gestational age
advances & show linear growth.

3) From this study it becomes obvious that BPD, HC,
AC, FL are strongly correlated with each other as well
as are found to be statistically very highly significant
(P<0.001).

4) Following are the regression equation for the
parameters (Table 6):

Table 6: Showing regression parameters

Parameters Regression
Equation
GSD Y =076 x—2.94
CRL Y =0.69 x—3.61
BPD Y =0.25x-0.25
HC Y =0.89 x-0.77
AC Y =091 x-3.26
FL Y =0.23x—-1.40

5) The present study is also comparable to other
studies on aborted fetuses taking actual
measurements. Thus, accuracy & reliability of
ultrasonographic measurement is established.
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