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Summary

I'he present study was undertaken to find out the correlation between transverse cerebellar diameter
and abdominal circumference ratio (TCD/AC) and birth weight of the baby in 50 pregnant women with
the diagnosis of intrauterine growth retardation. Fifty uncomplicated pregnant women with tetal growth
appropriate for gestation were taken as controls. Moderate positive correlation was seen between 1CD
and period ot gestation and AC and period of gestation in both the groups. TCD 7 AC ratio and period o
sostation showed poor correlation. Mean of last TCD/AC ratio in the study group was 15,40+ 2198 ]
and that in the control group 13.09 + 0.6763. The difference was statistically significant. 1CT AC ratio
in the fetuses with birthoweight in 15D group was less (14.88+1.93) than that inthe 25D group 1641
+ 237000 The positive predictive value of TCD/AC ratio in diagnosing intrauterine growth retardation
(IUIGR) was 92,37 and the negative predictive value was 77.04%. Specificity of TCD 7 AC ratio in diagnosing,

UG was 947

Introduction

Abnormal tetal growth is one of the most
important unsolved problems in modern obstetrics.
Intrauterme growth retardation {IUGR) is seen in 3-10%
of all pregnancies (Divonde Hsu 1992 with 3 times the
periatal morbidity and 8 times the perinatal mortality
ascompuared to the appropriate for gestational counter
part (Caltan & Witter 1990).

Vartous ultrasound parameters are used to
detectarow thabnormality but most of them require exact
menstrual dates wlale others are detected tate when
LG has reached the stage of irreversibility. Few
authors hayve shown that transverse cerebellar diameter
and abdominal circumterence ratio (TCD/AC ratio)
remains constant during the second half of gestation
(Campbetletal 1991, Haller et al, 1995). Any value above
that constant value was seen Lo be associated with [IUGR.

During hypoxia blood tlow to the corebellum s
maintained even after a decrease in blood How to the
cortex (Belhhman et al, 1970). Therctore the size ot the
cerebellum and its rate of growth is not compromised in
IUGR. On the other hand abdominal circumterence o
the first parameter to be attected in TUGR tDivon ot
1986). TCD/AC ratio therefore aids m the carly diagnosis
of IUGR. Tt is also helptul in detecting fetal growth
retardation in individuals without reliable menstrual
dates. The present prospective study was undertaken to
evaluate the relationship between TCH and AC in known
[UGR fetuses in the second hali ot pregoaney .

Material and Methods

Littv women admitted to labour room andd
attending antenatal clinic of the department of Obstetres
and Gynaecology, Nehru Hospital attached to the
Postgraduate Institute of Medical Fducation and
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Rescarch, Chandigarh with diagnosis of TUGR were
recruited tor this study. Diagnosis ot ITUGR was made by
clinical examination (fundal height being four or more
weeks less than the period ot gestation). An equal
number ot controls with matched gestation and
anthropometric parameters were taken. Ultrasound
examination was carried out seriallv every two weeks
tll deltivery . subsequently the confirmation of the
diagnosiswas done by the birth weight of the new born.

Inclusion eritertawere, singleton pregnancy and
certainty ot last menstrual period with regular previous
menstrual cyveles. Women with mistaken dates,
multitetal pregnancy and congenital anomalies of the
fetus like hvdrocephalous, anencephaly and cerebellar
anomalics were excluded.

Detatted history was obtaimed from each patient
with specialreterence to gestational age, obstetric history,
weight gatnand pregnancy complications followed by
thorough physicaband obstetrical examination. All the
paticnts were subjected to ubtrasound examination with
scanner of 3.5 NMHZ Sonoline (S1-2).
cercbeltar diameter (Mo Teary et al 1984) abdominal
circumiterence, biparietal diameter (BPD) and head

Transverse

crcumference i millimeter along with amniotic tfluid
mdex were measured in cach case and were repeated

cvery twowecks till delivery,

Ihe cerebellunm was visualised in the posterior

fossa by slight posterior and inferior rotation of th
transducer at the level of BPD. Flectronic callipers were
used to measure the TCD, in an outer to outer fashion
Abdominal circumference was measured at the fovel of
junction of umbilical veinwith the tollowing formula.

(D1+D2) x 1.57 = abdominal circumterence

D1 - Anterior posterior diameter trom outer margins of
the abdomen.

D2-Transverse diameter perpendicular to D

The ratio of TCD and AC was calculated and
multiplied by 100. Patients were managed as per the
protocol of obstetric and gynaccology department of PG

Statistical Analysis

Quantitative variables  data were analy sed by
Student’s unpaired “t test and gualitative varables
data were analysed by "Chi square test” and or in
‘regression analysis” as applicablo.

Results

The maternal characteristics of the 2 groups are
cnumerated in the Table-1o All the parameters except
maternal weight were comparable in both the groups
The most common mode of deliveryin both the grong
was vaginal delivery (Table-11). Preterm deliv eres were
more in the study group. The instrumental deliveries

Table I.
Maternal Characteristics
Maternal Study group Control group p value
N=50 n=50
Characteristics (mean + 25D) (mean = 25D)
Agevears) 26,16 £ 2.999 26.08 + 2.896 005
Hviglﬂ (cm) 152 + 54772 153.84 + 1.3395 .05
Weight (K 58.46 = 6.9582 66.26 £ 5.8198 0001
Period ol gestation (weeks) 33.72 = 2.5296 33.57 £ 25591 A0.05
Table Il
Perinatal Qutcome
Mode of Delivery Studv Group Control Group
(N =50) (N=50)

n %o n o
Vaginal 42 54 44 SN
lerm 22 414 10 S0
Preter 20 40 4 S
I owersegment S 16 6 12

Cesarcan Section
Birthweight ot the 172 #4089
neonate thay tmean + 250

2.89 £ 0.278°

P 0001



were equal inboth the groups. The number of caesarean
sections was more i the studyv group (16%) than the
control group (1270 The mean birth weight of the babies
i the study group was E72 + 04809 Kg whereas the
birth weightincontrol group was 2.89 +0.278 Kg. This
ditterence was statistically significant.

Ultrasonographic Parameters

I the study group all the 50 cases had the first
ultrasound measurement (1CD L ACH) Only 24 of them
Had second ultrasound measurement (TCD |, AC ) since
20 patients had their pregnancies terminated. Out of 24
paticnts. 'l had third ultrasound examination (TCD,,
AC 1 Only 2had fourth ultrasound measurement (TCD
AC v Tothe control group all 50 cases had first (TCD,,
Ao and second (ECD L, AC ) ultrasonographic

Lable LI
TCD value: Study and Control Groups

Intrauterine growth retardation

measurement.  Only 34 out of 50 had the thind

ultrasonographic measurement t1CH L ANC 0 Taelve ot
of 34 had the fourth examination ¢ 1C 1) NC o AT these
were carried out at the interval of 2 weeks TCH valuen

the study group and that in the control croup did not
show any statistically signiticant ditterence ¢ Lable [,
Abdominal circumference measurement in the control
group was more than that in the studv group, the
difference being statistically signiticant in all |
observations (p<0.01) (Table V).

All the readings of TCD AC ratio i studh
group were statistically ditterent from thosein the control
group. The ratio was tound to be hagher inall the
ultrasonographic observiions instudy group compared
to that in the control group (Table Ny These difterens
Phe fast 1Oy ¢

were statistically signiticant. ratio

TCD tmm) n Study group n Control group t p

(mean+ SD) (mean + SD) value value
D () 33.82 = 4246 50 33.80 = 2.9067 0.027 .05
b 24 35.21 = 43035 50 3590 + 3.1768 0.7y .05
ey Il 3591 = 2.9818 34 36.65 = 2.580 0.79+4 0.05
I, 2 35.00 £ 14142 12 36.58 = 1.56 1.335 L05
Table IV
AC value study and control groups
AC n Study group n Control group t p
(mm) (mean x SD) (mean + SD) value value
A\ 50 22498 + 35,4190 50 255.60 + 28.7261 447 L0
A\ 24 230.86 + 28.1707 50 27425 234836 6.968 SO0
AL Il 23350 + 21.9922 34 282,32 « 21.3787 6.53¢ SO0
\( 2 22687 = 11102 12 277.89 £ 158279 4408 S0
lable V
TCH/AC Ratio in Study and Control Groups
TCD/AC n Study group n Control group t value p value

(mean = SD) {(mean = SD)
FCD A 50 15.28 + 2.2674 50 1331 + 1.1898 5450 RSN
[Ch ¢ 24 15.33 = 1.4400 50 13.67 + 2.9930 2550 <001
1CTY A Il 1545 + 1.3761 34 13.00 + 0.6245 3.200 <0001
1CD AC 2 15.43 £0.5445 12 13.18 + 0.5787 5.095 <0001
Table Vi
Last TCDY/AC Ratio
Last F'CD/AC Study group (n=50) Control group p value

(n=50)

Mean + 2S) 1540 = 21981

[4.88 = 1.9380+
[6.421 + 2.3766++
e NC ratioin 1S babies n=373)
o PO ANC ratioin 25D babiesn=1T)

13.09 = 0.6763 - 0.001
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withinoneweck betore delivery instudy group was 15.40

+ 0.6763.

RELATIONSHIP BETWEEN POG AND TCD
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The last TCD/AC ratio within one week of
delivery in the fetuses which were less than 1512 was
14.88 = 0.9380 and that of =251 fetuses was lode
2.3766. This difference was statistically signiticant { Lable
VI). Taking 13.09 + 0.6763 as constant TCD. AC ratio,
36 out of 50 cases (72%) of IUGR were outside this range.
In cases of severe IUGR 1.e. birth weight <251, 15 out of
17 cases (88.24%) were outside the +25D range, whereas
in mild [UGR i.e. birth weight <-1S1), 21 of 33 cases
(63.649%) were outside +25D of the mean. Positive
correlation was seen behween period of gestation and
TCD (r=0.77843). This correlation was statistically
significant (Fig. 1). Period ot gestation and AC had
moderately positive correlation with cach other
(r=0.71386) which was statisticallyv signiticant (tig. 2.
Negative correlation was scen between TCH AC ratio
and period of gestation but this correlation was not
statistically significant (Fig. 3).

Discussion

Prenatal diagnosis of ITUGR is of considerable
clinical importance because of the high risk of perinatal
deaths, intrapartum asphyxia, neonatal complications
and long term sequelae that inflict the IUGR intant

Diagnosis of [TUGR by ultrasound 1~ o1
tremendous uscfulness to the obstetricians, Because of
the unreliable menstural dates, interpretation of many
of the ultrasonic parameters become tallacious. Theretore,
the need for a diagnostic tool which is gestational av
independent is invaluable in the field of obstetricos.



In the present study there was no statistically
stgnibicant ditference in maternal demographic profile
like maternal age, height, socioeconomic status and
parity between study and control groups. The weight of
the patient e the stud\ group (58.46 = 6.958Kg) was
significanthy ditferent from that in the control group
ot 26+ 582 K. This s comparable to the study by
(Galbraith ot al, 1979y

Forty pereent ot the patients m IUGR group had
pregiancy complications cumparvd to none in the
controb group in the tornr of pregnancy induced
by pertension, chronic hypertension, heart discase,
congenital intections, anaemia, ulcerative colitis and
bronchial asthma. Itis comparable to the study by Mann
ctal, (1974 who observed that 58" of patients had high

risk tactors for TUWGR.

There was a significant difference in the birth
weight of babies in ITUGR group (1.72 + 1.4809 Kg) and
i thatn the control group (AFID) 2,89 + 0.278 Kg).

Correlation of the TCD with period of Gestation

Hata et al (1989 measured TCD in 116 women
with regularmenstrual eveles at 17-40 weeks of gestation.
LCD correlated well with gestational age (r=0.96;
pe LU0 TCD i their study was 21.3 mm at 20 weeks
ol gestation and 49.9 mm at term.

smith et al (19861 in their study found the value
of the TCH to be proportional to the gestational age in
weeks. In the present study 50 JTUGR and 50 control
cases were taken. The study group showed positive
correlation between TCD and period of gestation
{r=0.7784)which is statistically significant. The control
group also showed positive corelation with statistical
significance.  Therefore, the study shows that TCD
increases with POG with moderate positive corelation.
(Fig. 1.

Correlation between AC and POG

Steven et al (1986) found abdominal
circumterence to be more predictive of IUGR than either
head circumferenece or biparictal diameter measured. In
thix study \(‘ had a positive corretation with POG (r=0.

38, p- 005y in swady as well as control group (r=0.7263;
p (L0R). The value of AC in study group was however
fess than that in the control group. (Fig.2).

Correlation of TCD/AC Ratio with the POG

Campbell et al (1991) in their study showed
TCD, AC ratio to remain relatively constant throughout
gestation, the ratio being 13.7%. In the present study
TCD., AC ratio was found to have poor or negative
corrclation with period of gestation which was not
statisticallv significant. (r=-0.22468; p>0.05). (Fig.3). It

Intrauterine groweth retardation

remained fairly constant throughout gestation.

Halleretal (1995) found TCT  AC to be greates
than 15.5 in 80% of SGA infants swhen measurcenent
was performed within one week of the delivery, Tnthe
present study TCD/AC in [TUGR had a mean value of
15.40 + 2.1981 and the control had TCD AC value of
13.09 = 0.6763. The difference between the two was
statistically signiticant. The TCD "AC ratio was more
than +2SD above the mean in 36 cases (7270 in [UGR
group whereas inonly 3 cases (670) ot control group was
above +25D. In the infants with birth werght less than

25D, 15 out of 17{88.24%0) case~ had TC T NC ratio above
the mean +25D. Therefore, the sensitiy ity ot the TCD
AC ratio in detecting IUGR was 727 it infants with
birth weight less than =250 were taken. Forty seven of
50 control cases had TCD/AC within + 251D, Speciticity
of TCD/AC in diagnosing [UGR in this study was 94

Dilmen et al (1996) in their study tound
sensitivity of TCD/AC in dmunmm«r [UGR =281 to be
100% and specificity 99.77.. They obtained POSIL
predictive value ot 91, and negative predictive value of
100%. In the present study the positive predictive yalue
of TCD/AC ratio in diagnosing IUGR was 923" and
negative predictive value was 77.04".,.

This study concludes that TCD in {IUGR show -
a positive correlation with period of gestation. Tt s not
atfected by IUGR. The TCD/AC ratio remained tairly
constant in the pregnancies with TUGR and had a higher
value than thatin normal umcomplicated pregnancies
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