
kick count, nonstress testing and biophysical profile.

However, a number of centres around the world include

doppler flow studies in fetal vessels as an additional

parameter. Change in doppler velocimetry in these

pregnancies may precede abnormalities in fetal heart rate

patterns(2). However, there is a lack of consensus

regarding the use of Doppler flow stllc1ies in decision

making in the management of such cases. Most clinical

investigators suggest usefulness ofillnblical artery doppler

velocimetry in predicting perinatal problems in these

cases (l).
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Abstract

Randomized controlled trial. designed to assess whedler any benefits are derived from the study ofdoppler
velocimelly in two fetal vessels (umblical artery and middle cerebral rutery) was lUldeltaken in All India
Institute of'Medical Sciences, New Delhi, India. Twenty five pregnant women with intrauterine fetal growth
retardalion served as study subjects, while 25 pregnant women with nOl1l1al fetal growth but matching for
gestational age and without any risk factor for intrauterine gravvth retardation were enrolled controls. All the
women in two groups wlderwent fetal biomelly. amniotic fluid index estimation and doppler flow studies in

middle ccrcbral and lunblical aJteries at weekly interval till the time ofchild birth. hl addition women in study

group lUlderwent intensive fetal monitoring (daily kick COlUlt, nonstress test, biophysical profile).ln no case
decision to terminate pregnaUlcy was based upon doppler results. hl dle study group and the controls age and
pm'ity were matching. Majority of women were primigrvida in both the groups. Mild pregnancy induced
hypeltension was d,e cOITunonest underlying factor in study group. Six cases were enrolled in tlhe study before
34 weeks, rest after 34 weeks. Results of last color doppler flow studies in middle cerebral aJld wnblical
aneries (SID ratio RI and PI) were not significantly different in the study group and the controls. 11,ere were
five caesarean seclions in the study group aJld one in cont1'Ol group for fetaJ bradycardia during labom. Only
two neonates in study group had low apgar score at one minute. Ratios of SID values, Rl and PI values in

middle cerebral and wnblical ruteries did not di EreI' significandy aJJ.Jong study group subjects and the controls.
tn view ofsmall size ofstudy, no defin.ite conclusion can be derived.
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Doppler studies, Middle cerebral artery, Umblical artery, Intrauterine growth retardation.

rlltroduction

In dIe last fi fteen yem's a munber ofstudies have appeared

in literature highlighting the role ofdoppler flow studies for

d,e diagnosis and management of pregnrulcies associated

\\;11, fetal growth retardation. However, tlhere is a lack of

LUlmlimity among medical fraterni ty regarding role ofdoppler

tlow studies in monitoring growtlh retarded pregnancies. In a

slu11lnmy of various published controlled trials Maulik (I)

reponed that benefits were llighligilted in six lIials mld no

obviolls benefits were noted in two such studies.

Most centres manage cases ofproven intrauterine fetal

growth retardation by intensive fetal monitoring using fetal
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Whereas 1110st studies have focused on umblical artery

do!,pler velocimetry (2-4), recently attcntion is being dircctcd

towards middle cerebral and other intracranial arteries in the

management of high risk pregnancies (5-10). Imporlance of
ratio of doppler ve!ocimctry parameters in middle cerebral

and 11mblical at1eries in predicting adverse fetal outcome in
high risk pregnancies have been highlighted (L1 0).

Prcsent study was carried out with the objective oftesting

usefulness of doppler now velocimetry in middle cerebral

and umblical al1erics and their ratios in predicting abnormal

outcome in cases of intrauterine growth retardation.
Material and Methods

Twenty five women who were regularly attending

antenatal clinic at AIIMS Hospital and were found to have

intrauterine growth retardation based upon clinical criteria

of fundal height four weeks less then expected for duration

of pregnancy and subsequently confirmed on the basis of

ultrasonic fetal biometry (Abdominal circumference and
Femur length: abdominal circu~l1ferences ratio) wete enrolled
as study subjects. An'e'qual number of women with normal
fetal growth and 'no high risk factor for fetal growth

retardation but matching for gestational age and parity were

enrolled as controls. All the subjects in the study group

and control group underwent color doppler now studies in

middle cerebral and umblical arteries. Peak systolic and

enddiastolie values lVere obtained on a pulse wave duplex

ultrasound machine (Sana line-Versa) using a 50 hz filter.

Ultrasound for fet,,1 biometlY; anmiotic fluid index and color
doppler flow studies in middle cerebral and u111blical aJieries
were repeated every week till the time of delivery;

Subjects with intrauterine growth retardation underwent
intensive fetalmonilOring in the form of fetal kick count,

non stress testing twice a week and biophysical profile

weekly. In no case decision to terminate pregnal1cy was
based upon findings of color dapper flow studies.

During labor, electronic fetal heart rate monitoring with
external transducer 011 a fel~1 l11?nitor (Co~'on}etric' Fetal
Monitor-I 16) was carried out. All babies were attended at

birth by neonatologists. Apgar score ai one, five and ten

minutes was recorded in addition to birth weight. All

neonates in two groups were followed up till the time of

discharge from the hospitaL

t86

Results

Twenty five pregnant women with intrauterine growth
retardation (study gTOUp) and twenty five women with
normal fetal growth (control group) but matching for

gestational age and parity were included in the study.
111 Ule study group five women (20%) hadmi Id pregnancy

induced hypel1ension. Two had rheumatic hean disease.

chronic hypertension WiUl superimposed Pili in two cases

were other associated complications. In the control group

none oCthe women had any associated complication likely
to cause fetal growth retardation.

[ntrauterine gTowth r.clarctation was detected before 34
weeks in6, between 34-38 weeks in 15 and between 39-40

weeks in 4 study group subjects. Color doppler nolV studies

were carried out on one occasion in 9 study group slll~jccls

and 14 control group subjects. remaining women had more

than one color doppler studies. Weekly doppler now studies

did not show any partieu]ar trends in the two groups,

therefore, results oflast color doppler stlldy, have been co­

related with the fetal outcome.

Table I-highlights the comparative differences between

two group of patients. Mean birth weight was 2230gm

Table 1. Comparison between study group and controls with respect
to birth weight, caesarean section rate and pClinaull outcome.

Study group Control group P
(1I~2S) (1I~2S)

1. Bilth weight(gm) (Mean +SD)
2230±0.3739 2950±0.281 7

0.0001
(1~7. 7)

2. Caesarean Section (11)(%) t0(40%) 5(20~o)

3 Caesarean Section for 5(20%) t(4%j
Intrapartulll fetal
bradycardia n(%)

4. f>erinatal deaths Nil Nil
5. Low Apgar Score«7)

One minute 2 Nil
Five minute t Nil
Ten minute Nil Nil

for the study group babies and 2950gm for control group

babies. This difference in birth we'ight was high'ly

significant There were 5 caesarean sections for fetal

bradyea;'dia during labour among study group and one

for similar indication in cotllt"ol group patients. Indications

for caesarean section in remaining study group cases
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included 3 for breech. ~ for severe uncontrolled

hypertension. Among control group caesarean section

\\as donc for breech presentation in two cases. for

meconium stained liquor in one and one as elecli\'c

caesarean with incisional hernia repair. At birth only t,\,O

bahies in the slUd) group had 10\\ apgar score «7).

remaining babies in both the groups had normal apgar

score. -\pgar score in these t\\O babics was 6.8.9 and

3.6.8 Jt one.liw and 10 minutes respccti\·e!).

Doppler Velocimetry data in Middle Cereb.-al artery

\liddle ccrchral "1e,: \elocimelr) indices (SID ratio.

RI and PI) in rclationto mean birth weight in two groups of

p~lIients is ShO\\11 in Table II. No significant difference in

the distribution of stud) subjects and controls \\as noted

\dlen SID ratio. RI and PI in middlc cerebral aI1elY whcn

compared \\ith fetal outcome. Six patiellls in bodl me groups

had S I) ratio bet\\een 2-3. twclve cases in the study group

and eight in control group had SID ratio between 3-4. Four

cases in stud) group and seven in control group had SID
\'alue bet\\cen 4-5. 'Illrce cases in the study group and

four cases inthc control group had SID value more m,m 5.

None of these differences were significant.

Table II. Doppler flow indices in middle cerebral artery and

felnloutcome.

ReSistance Ind,=, (RI)

o5-0 J 10 ""
>0 7-0 C) I 5

1-3 6 _..

3-4 12
...4·5 4
5

Pulsalll)- Indc\(PI)
05-106_
'10-15 10

>1 5-20 Nil

292
2 95
2 59

Control Group II 25
II f\lcall bIrth w\ (Kg)

i'\11

18
6
I

1\11

I 81
2.30
2.30

2 II

2 "+
13
6

1'..1
4

Study GrOllI' 11 =25
Inchccs 11 Mean blrlh wt (Kg,)

and an equal number ofconu'ol group subjects. PI \aluc in

the middle cerebral at1el)' was betwecn > 1.0-1.5 in nineteen

stud) group and seventeen control group subjects. PI \ alue

was more than 1.5 in two control group subjects onl).

Doppler Ve!ocimetry data in Umblica' artery

Doppler nO\\ indices in umblical aner) in relation to

ret,,1 outcome arc shown in Table-III. doppler 110\\

velocimet.) SID ratio. Resistance index and Pulsalit) index

did not show any signi ficalll di ffcrenee in distribution of

patients in \'ariolis subgroups. SID ratio was less than 2. in

t\\O stud) group subjects ani). SID ratio \\as bet\\cen ~­

3 in thirteen study group and eighteen control group

subjects. SID ratio was >3-4.0 in six stud~ group and an

equal numbcr or control group subjects. S. J) ratio \,as

>-1-5.0 in one control group subject onl). SID ratio \\as

more than 5 in four stud) group subjccts on I) . one of

these differences were signi ficant statislicall).

Resistancc Index (Rl) \'alue inumblical artc1) \\as Icss

than 0.5 in hvo study group subjects. none of the control

group subjects had this value less than 0.5. RI \'aluc \\'[15

between 0.5-0.7 in seventeen stud} group and t\\ent) one

control group subjccts. Six study group and four control

group subjects had Rl valuc in the >0.7-0.9 rangc. Thesc

di flerence were not statistically signi fican!.

Pulsality Index (PI) value was between 0.5-1.0 in fifteen

study group and eightccn control group subjects. PI \alue

Table Ill. Doppler now indices in umbliral artery and fetal

outcome.

SiD Rallo
<2
>2-3
>3-4
>-1,5
>5

Conlrol Grollp n:::>:25
n Mean birth WI (Kg)

I 98 6 2.94
:! 26 8 303
:! :;5 7 296
245 4 2.79

2 l-t 9 294
2,29 16 2.95

I 99 6 29.:1
2,30 17 2,98

2 2 70

SUtd} GrollI'll 25
n ~kan bIrth \\>l (Kg)Indices

sm RallO

- Apgar score 6.8.9 at 1,5.10 IllIll11tc
- Apgar score 3.6.8 31 1.5.10 111lllll1e

• Apgar score 6.8.9 at 1.5.10 minule
+ Apgar score 3.6.8 al 1.5.10 !lunute

Resistance index inmiddlc cerebral vesscl was between

0.5-0.7 in 10 Slud) group subjects and nllle control group

subjects. Resistance index(RI) value was >0.7-0.9 in 15

study group and 16 control group subjects. Pulsality

index(PI) \alues were between 0.5-1.0 in six study group

ReSIstance Index (RI)
<05 2 _+

>05-0 7 17
>07-09 6

Pulsaluy Index(rl)
o 5-1 0 15-
>10·15 10 +

I 81
230
2 15

2.
"
-,

222

",I
21

•
18
7

29-1
1 0

29.2
30-1
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• Apgar score 6,8.9 aI 1,5,10 1l11llule

+ Apgar score 3.6,8 at 1,5. [0 1ll1llute

Ralio II (RI III l\!llddlc Cerebral Artcry/Umblicill Artery)

0.5·\ 0 8 2.\2 " 4 3.06 0.321
>10·15 17 226 21 278 0.321

RallO III (PI III MIddle Cerebral Anery/Umblical Artery)
05·108 220,+ 4 3.06 0321
>10·15 16 2.22 16 2.97
>15-:!O 1 275 5 3.17

RallO I (SID Middle Ccrcbml Artery/Umblical Artery)

<I 7 212"+ .l 313 0,495
>[-2 17 225 17 295

>2-3 I 2~7 3 285
>3-4 Nil 2.80

study group subjects and four.control group subjects. This

ratio was >1.0-1.5 in sixteen study group and an eqllalmunber

ofcontrol group subjects. Ratio was> 1.5-2.0 in one stud)

group subject and fivc control group subjccts. Thcse

diOcrenccs \\-ere not fOlUld Lo signi ficant statistical I),.

Discussion

A number of randomized clinical trials have appeared

in the literature in last one dccade highlighting role of

doppler flow studies in prediC,ling perinatal outcome. Till

1995 eight such trials were reported. all evaluating

lImblical artel)' velocimetry. fe\\ used uterine \'c!ocimctf)

in addition (I).

Trudinger et al 1987(3) were first to rcport rcsults of

a randomized clinical trial on u1l1blical arter) doppler

velocimetry. In a study of 127 study subjecls and 162

controls authors noted a reduction in intrapartum distress

and emergency caesarean section rate in the study group.

Reanalysis of same data by oxford perinatal data group.

however. showed no improvemcnt in using odd ratio

approach. In a study of 500 pregnant woman (250 study

group; 250 controls) v.,1herc a randomisation of routine

versus highly selectcd usc of doppler ultrasound and

biophysical profile was done, authors round a sta1istically

significant decreasc in low 5 minute Apgar score and

scrious neonatal discasc in the study group (II).

[n a summary of eight pcer revicwed controlled trials

comprising of9002 subjects it was found that six of these

sn'dies involving a population of6022 showcd a significant

benefit from the use ofdoppler as a fctal monitoring tool

(I). In remaining two studies with a population of2.980

no significant improvement in fetal outcome was noted ..

In a melanalysis of 12 studics. publishcd in the

electronic publication of ochranc Database of

. Systcmatic Re\'iews. a significant reduction in thc perinatal

deaths ofnOllllally fonlled fen,ses eonscqucnt to the use of

umblical ancrial doppler surveillancc was rcpo'led (12).

Fewer reports have appeared in literature highlighting

role of cercbral wnblical doppler ratio as a prcdictor of

adversc perinatal outcome. In one of the study. 45 nonnal

growth and 45 growth retarded fetuses betwccn 30-41

wccks. it was observed that eerebro-umblical ratio of 1.08

Control Group n=25
n Mean birth wI (Kg,) P

SlUdy Group n-25
1I Mean birth \\1 (Kg)Ratio

was> 1.0-1.5 group in ten study group and seven control

group subjccts. ll,esc differences were not found to bc

signi lic,ml statisticall).

Ratio of Oopple.· Veloeimetry Values ill Middle

Cerebral and Umblical A,·tery

Ratio of various 1I0w indices (SID Ratio. RI and PI) in

middlc ccrebral and wnblical a1lcnes were calculated. Ratio

ofSID ralio in two vessels was labelled as Ratio-I. ratio of

R1 valucs in middlc ccrcbral and wnblical artery as Ratio-U

and ratio ofPI ,alues in middle cerebral ~nd wnblical ane!)'

as Ratio-Ill. These ratios wcre correlated with fetal outcome

in stud) group and controls. (Tablc-N).

Table IV. Fetal outcome in relation to ratio ofdoppler flow
indices il1ll1iddlc ccrcbnlJ ~lnd umblic~llarteries.

Ratio ofSID values in middle cerebral arte,y and lunblicaJ

arter) was less than one in seven study group and four

control group subjccts. Ratio of SID values was> 1-2 Ul

seventeen smdy group and an equal munber ofcontrol group

subjects. This ratio was >2-3 in one study group subject

only ,",ereas ratio was>3-4 in one control group subject

only. 'onc ofthe dilTerences being significant.

Ratio of resistance uldex(RI) in middle cerebral al1ery

and lUllblical a'le,)' was between 0.5-1.0 in eight study group

and four control group subjects. This ratio was> 1.0-1.5 in

se, enteen sludy group and twenty one control group

subjects. TI,ese di fTerences Ul number of cases were not

significant.Ratio of pulsality index(P!) Ul middle cerebral

ane,y and umblical alter)' was between 0.5-1.0 in eight

t88 VoL 4 No, 4. October~Decel11ber2002
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was used as a single cut off value. They found diagnostic

accuracy of 90% for cerebro-wnbl ical ratio of 1.08 was

uscd as a single cut ofT value (10). They fOlUld diagnostic
accuracy of 90% for cerebro-wnbl ical ratio as compared
\\ith 78.8% lor middle cerebral artelY. and 83.3% for
umblical artery doppler vciocimeny in predicting adverse
perinatalolltcome.

Pulsalit) index in fetal intcmal carotid and lunblical ane,ies

i11156nOl111al and 42 growth retarded pregnancies was also

obser\cd in one stud) ( 13). All pregnancies were in the third
trimester. In 110nnal pregnancies there was a gestational age
relaled fall in pldsalil)" index for wnblical aJ1e,y as weU as
wnblical artt::ry illlemal carotid artCI)' ratio, however. there
"as no such fall lor u1temal cm'olid aJtery. In growth retm'ded

pregnancies raised PI values Un umblical artery were

associated \\ ith reduced PI values in u1temal carotid al1elies,

the) labelled this fUldu1g as 'BraUn spaJing effect'. However,

growth retarded fetuses with snucturaJ or chromosomal
defects had normal PI values in the internal carotid rutery.

Pulsaht) index in lIInblical artery. descending aorta and
intcmal carotid aner) in 75 high risk pregnancies between

26-28 weeks gestation have been studied (14). 11,ose fetuses

\\hich later developed growth retardation (n=23) had higher

PI inumblical artely and descending aorta and lower PI in

intcrnal carotid altery than nOllnally grown fetuses. The

ratio hemeen PI of umblical and carotid arteries was

reportcd to be a good predictor ofgrowth retardation by the
authors. It has been suggested that cerebroplacental ratio
of 1.0 in \\hich cerebral RJ is munerator and lunblical arterial
RI is denominator as a cut ofT value (I ). A ratio ofless thal1
I is considered indicative ofdisease or abnormality.

In present stlldy 01'25 growth rctarded and 25 nOlmally

gro\\ll fetu>cs using vmous ratios. ratio ofSID values, ratios

ofRJ and ratio ofPI in middle cerebral and mnblical a'teries,

no significant difference was f01ll1d in the distribution of

gro\\lh retarded and nOlmally grown fetuses Un various
groups based upon ratios.

In "je\\ of small size of present study no definite
conclllsions can be derived. however. middle cerebral

ar:cr). IImblical artery doppler velocimetry data and

cerebral: IImblieal doppler ratios were not significantly

dilTerent in gro"1h retarded and normal pregnancies.
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