Research Paper

Volume : 5 | Iss | May 2016 « ISSN No 2277 - 8179 | IF : 3.508 | IC Value : 69.48

Role of Sonological Fetal Cerebellar
Measurement in Gestational Age
Determination

Medical Science

KEYWORDS : BPD, HC, AC, TDC, CGA,
EDD

* Dr. B. Venkateswarlu

Dr. S.V.Rao

ABSTRACT

obstetric sonography plays, an important role in accurate determination of intrauterine gestational age. By deter-
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mining accurate gestational age we can anticipate normal spontaneous delivery or to plan elective delivery with in
time frame of term pregnancy. It is non invasive, non-ionizing in nature, easy availability and cost effectiveness leading to wider acceptability.
USG is safer for the patient, fetus, and sinologist. Measuring transverse cerebellar diameter is to validate it as an additional morphological

measurement of fetal growth with less variability.

AIMS AND OBJECTIVES

1. To perform obstetric ultrasonography in healthy women with
uncomplicated pregnancy between the 28th week of gestation
and term to determine a correlation between the transverse cer-
ebellar diameter and the gestational age as determined by the
last menstrual period and other Sonographic parameters like bi-
parietal diameter, head circumference, abdominal circumference
and femur length.

2. To derive nomogram for estimating the gestational age of the
fetus from ultrasonographically measured transverse cerebellar
diameter.

PATIENTS AND METHODS

A prospective study was done in 100 healthy women with un-
complicated pregnancy between the 28th week of gestation and
term referred from routine antenatal clinic in outpatient and
in-patient sections of Obstetrics and Gynecology department of
Alluri Sitarama Raju Academy of Medical Sciences, Eluru. This
study is undertaken to determine a correlation between the
transverse cerebellar diameter and the gestational age as deter-
mined by the last menstrual period and other sonographic pa-
rameters like biparietal diameter, head circumference, abdomi-
nal circumference and femur length.

CONCLUSIONS

. TCD positively correlated with BPD, HC, AC and FL.

. Nomogram of the TCD shows that there is a linear rela-
tionship between the

. cerebellar growth and gestational age.

. TCD/AC ratio was 14.924 +/- 2SD

. TCD can be used as a reliable parameter for determination
of gestational age in

. regular obstetric scans.

INTRODUCTION

Obstetric sonography plays an important role in the accurate
determination of intrauterine gestational age. Knowledge of
gestational age is important in following waysl: i) To anticipate
normal spontaneous delivery or to plan elective delivery within
the time frame of a term pregnancy (38weeks to 42 weeks). ii)
To evaluate the fetal growth. iv) Gestational age influences the
management decision if the fetus is diagnosed with an anomaly.
Hence all important clinical decisions are influenced by the ges-
tational age.

The last two decades have seen a tremendous progress in ap-
plication of ultrasound as a diagnostic modality revolutionizing
the management towards better care. This is particularly due
to its non-invasive, non-ionizing nature, easy availability and
cost effectiveness leading to wider acceptability. The exemplary

safety record of diagnostic ultrasound is probably an important
reason that it has become so widely used'. Ultrasound is safe for
the patient, the fetus and the sonologist. There is no reported
risk of ionizing radiation as in radiography,” or any other known
biological or embryotoxic effect. It does not require any injec-
tions as sometimes needed in

imaging studies® . A single or repeated intrauterine exposure to
ultrasound, early or late in pregnancy does not carry the known
risk of development of lymphatic or myeloid childhood leuke-
mia’, as with X-rays. It is not associated with any harm to early
fetal life, growth and vision or hearing during childhood®. Simi-
larly no adverse effects have been observed on neurological de-
velopment and subsequent school performance of the children®.

Sonographic measurement of fetal biparietal diameter is a well
accepted predictor of gestational age.”, However there is a high
variability in the calculated gestational age which increases as
pregnancy progresses with maximum difference approximating
3.6 weeks in the third trimester®. The estimation of gestational
age from individual parameters like the HC, AC, and FL also
shows a similar variability.

Using all the above parameters this variability can be reduced by
25% to 30 % °. There are conditions like oligohydromnios, mul-
tiple gestation, breech presentation and intrauterine growth re-
striction (IUGR) that can alter the shape of the fetal skull which
in turn can affect the BPD and increase the variability'’. The
present study is being undertaken to measure the transverse
cerebellar diameter (TCD) to validate it as an additional mor-
phological measurement of fetal growth with less variability. The
cerebellum and posterior fossa are aligned perpendicular to the
plane of maximum extrinsic compression. Hence, they are able
to withstand deformation by extrinsic pressure than the parietal
bones '° and can be a more accurate parameter for the determi-
nation of gestational age.

AIMS AND OBJECTIVES

1. To perform obstetric ultrasonography in healthy women with
uncomplicated pregnancy between the 28th week of gestation
and term to determine a correlation between the transverse cer-
ebellar diameter and the gestational age as determined by the
last menstrual period and other Sonographic parameters like bi-
parietal diameter, head circumference, abdominal circumference
and femur length.

2. To derive nomogram for estimating the gestational age of the
fetus from ultrasonographically measured transverse cerebellar

diameter

Obstetric sonography plays an important role in the accurate
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determination of intrauterine gestational age. Knowledge of
gestational age is important in following waysl: i) To anticipate
normal spontaneous delivery or to plan elective delivery within
the time frame of a term pregnancy (38weeks to 42 weeks). ii)
To evaluate the fetal growth. iv) Gestational age influences the
management decision if the fetus is diagnosed with an anomaly.
Hence all important clinical decisions are influenced by the ges-
tational age.

PATIENTS AND METHODS

A prospective study was done in 100 healthy women with un-
complicated pregnancy between the 28th week of gestation and
term referred from routine antenatal clinic in outpatient and
in-patient sections of Obstetrics and Gynecology department of
Alluri Sitarama Raju Academy of Medical Sciences, Eluru. This
study is undertaken to determine a correlation between the
transverse cerebellar diameter and the gestational age as deter-
mined by the last menstrual period and other sonographic pa-
rameters like biparietal diameter, head circumference, abdomi-
nal circumference and femur length.

INCLUSION CRITERIA
Healthy women with uncomplicated pregnancy between the
28th week of gestation and term.

EXCLUSION CRITERIA

Unknown or inaccurate date of last menstrual period.
Oligohydramnios.

5. Diabetic mother.

6. Pregnancy induced hypertension.

9. Multiple gestation.

10. Fetal chromosomal abnormalities

. 12. Intrauterine growth restriction.

13. Any other known maternal and fetal abnormality.

NSO R wN =

RESULTS

M <20 YEARS

M 21-25 YEARS
26-30 YEARS

M =30 YEARS

AGE DISTRIBUTION

The age of 100 patients included in the study was in the range of
20 to 35 years with the mean age of 27.38 years and standard de-
viation of 3.558. Out of these 100 patients included in the study,
3 were in the age group of < 20 years, 28 were in the age group of
21-25 years, 49 were in the age group of 26-30 years and 20 were
in the age group of > 30 years.

GRAVIVIDA DISTRIBUTION
PRIMI 67 67%
MULTI 33 33%
TOTAL 100 100%

Research Paper

PARITY DISTRIBUTIONS
0 69 69%
1 24 24%
2 5 5%
3 1 1%
4 1 1%
Total 100 100%

CORRELATION CO- EFFICIENT OF TCD WITH CGA, BPD,
HC, AC AND FL IN THIRD TRIMESTER

ot | | oo | e
TCD V5. CGA [EIG P<0 D01
TG va. BFL [ P01
| TCD ws. RC 0.503 BT
TCD ws. AC 0.913 P00t
| TCOws FL [15: a1 POt

This table reveals the association between the fetal measure-
ments and TCD. The correlation was best for TCD vs. FL (r :
0.937). The correlation for TCD vs. CGA, BPD, HC and AC was
almost similar (r : 0.916, 0.904, 0.903 and 0.913 respectively). All
the correlations were statistically significant.

DISCUSSION

Accurate gestational dating is of paramount importance and
the cornerstone for management of pregnancies. Methods to
date pregnancies should be simple and straightforward, in all
gestational ages. Accurate and easily reproducible sonographic
fetal biometric parameters for gestational dating are clinically
important for the optimal obstetric management of pregnancies.
In this prospective study of 100 healthy women with uncompli-
cated pregnancy, a correlation is suggested between the gesta-
tional age and TCD. A linear relationship was found during the
third (28 wks to term) trimester between the cerebellar growth
measured in mm (millimeters) and the gestational age in weeks.

This relationship of fetal cerebellar growth and gestational age is
statistically significant. Many studies have been conducted to as-
sess the variability in gestational age determination from TCD in
second and third trimester. In the reported studies”, this linear
relationship has been established in second and third trimes-
ters correlating well with clinical gestational age. In the present
study TCD correlates well with clinical gestational age with high
correlation coefficient of 0.916 in the third trimester and also
with FL with a high correlation coefficient of 0.937, as the first
accurate parameters for assessing the gestational age. Hence
TCD is also one of the significant measurements to be consid-
ered. From a biological perspective, cerebellum is not liable to
change in form and size because of dense surrounding petrous
ridges and occipital bone. This is at variance with several other
biometric parameters, especially abdominal circumference,
which may be drastically altered by extremes of fetal growth.
Hence TCD can be eminently used where it is not possible or
difficult to measure BPD or in cases where there are variations
in size and shape of fetal head. TCD has also been measured to
predict mean gestational age in different ethnic groups. Fetal
TCD is not independent of ethnic origin of patient. Nomogram
for TCD can be developed for different countries and races to
predict gestational age for a particular ethnic population. In our
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study, all the patients were of Indian origin and the nomogram
for predicting gestational age from TCD was obtained. The val-
ues were compared with a study conducted by Hill et.al”* and it
was observed that many of the values reported in our study are
slightly smaller. This is probably due to the difference in the eth-
nic origin of patients.

In the study by Nery et. al.,, the correlation of TCD with BPD,
HC, AC and FL were statistically significant with the P value of
0.92, 0.92, 0.89 and 0.90 respectively’. Similarly in the present
study the correlation of TCD with other fetal biometric param-
eters such as BPD, HC, AC and FL were statistically significant
with the P value of 0.904, 0.903, 0.913 and 0.937 respectively In
the present study, the relationship of fetal TCD to gestational
age was considered in normal fetuses only. However, TCD/AC ra-
tio was assessed with an idea of its uses as a parameter for fetal
growth abnormalities. The fetal TCD / AC ratio is a gestational
age independent method of assessing fetal growth'. Malik et al
in their study concluded that TCD/AC is constant throughout
gestation and was found to be a good tool to diagnose asymmet-
ric IUGR. It was almost 100% accurate in diagnosing asymmet-
ric IUGR in those cases having TCD/AC ratio exceeding 2SD’s. In
normal pregnant women the TCD / AC ratio was fairly constant
with the mean of 13.68 +/- 0.96 irrespective of gestational age. In
the present study the mean TCD/AC was 14.92% (SD: 1.0635).
There was a strong linear relationship between TCD and AC.

TCD/AC ratio was 13.6 +/- 0.95% in study done by Campbell
et. al. in 1991'°. Meyer and his colleagues described that TCD/
AC ratio is 13.69+/-0.94% in their study in 1993'. According to
studies by Malik et. al. in 2003"'and 2006'* TCD/AC ratios were
0.14064 +/-0.059 and 0.13 respectively. In studies conducted by
Malik et. AlI'' and Meyer et. al.'® TCD/AC ratio

greater than the cut off value would be antenatally diagnosed as
IUGR. So it was concluded that fetal TCD/AC ratio can be used
as an independent method for antenatal diagnosis of IUGR es-
pecially in pregnancy with uncertain gestational age. The results
of present study and previously published studies on TCD show
that additional small improvements in accurate gestational dat-
ing can be achieved by incorporating the results of TCD with
some combination of other fetal biometric parameters, including
biparietal diameter, head circumference, abdominal circumfer-
ence, and femur length. Nevertheless, the best combination of
biometric measurements remains to be determined. We recom-
mend that TCD be used as an important sonographic biometric
parameter for accurate prediction of GA.

SUMMARY

Various biometric parameters for gestational age estimation are
in vogue. Transverse Cerebellar Diameter is emerging as a new
parameter and is claimed to be more accurate in certain situa-
tions. In this study, obstetric sonography was performed in 100
pregnant women with uncomplicated pregnancy to evaluate the
efficacy of TCD as a measure to calculate the predicted gesta-
tional age. Gestational age ranges from 28 weeks to term. Only
patient with known LMP, previous history of normal menstrual
cycles and without any exclusion criteria were included in the
study. Fetal biometry evaluated includes BPD, HC, AC, FL and
TCD. TCD was correlated with other fetal biometric parameters
and clinical gestational age and the correlation was found to be
significant. The mean TCD/AC ratio was 14.92%. Nomogram of
the TCD shows that there is a linear relationship between the
cerebellar growth and the gestational age. So TCD can be used
as a reliable parameter for determination of gestational age in
mass studies. To conclude that a parameter value is subnormal
or above normal, exact menstrual age should be known, but
when it is not known, a menstrual age independent parameter is
needed. TCD/AC ratio is one such parameter.
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CONCLUSIONS

. TCD positively correlated with BPD, HC, AC and FL.

. Nomogram of the TCD shows that there is a linear rela-
tionship between the cerebellar growth and gestational
age.

. TCD/AC ratio was 14.924 +/- 2SD

. TCD can be used as a reliable parameter for determination

of gestational age in regular obstetric scans.
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+Length =

Transverse Cerebellar Diameter measuring 41.3 mm corre-
sponding to 32 wks 6 days gestational age.
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Transverse Cerebellar Diameter measuring 37.8 mm corre-
sponding to 31 wks 0 days gestational age.

+Langth

Transverse Cerebellar Diameter measuring 51 mm corre-
sponding to 37 wks 1day gestational age.
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