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SUMMARY

Objective: The value of color Doppler ultrasonography and
fetal heart tracings for early diagnosis of fetal distress
were evaluated in pregnant women.

Institution: The study was carried on in Turkish Health and
Therapy Foundation Medical Center Hospital, Depart-
ments of Radiology, pediatrics and Gynecology and Obs-
tetrics, ANKARA

Material and Method: 121 pregnant women between
24th and 42nd weeks of gestation were evaluated with
color Doppler velocimetry and fetal heart tracing (Nons-
tress test-NST). The cases with normal and abnormal
results of these test were prospectively reevaluated at
birth by pediatricians. Sensitivity, specificity, (+) and (-)
predictive values of these tests were calculated.

Findings: 15 mothers had pathological indices in Doppler
examination and ten cases turned out to have adverse
fetal prognosis. Fourty mothers had abnormal NST test
and 14 subsequently proved to have poor fetal progno-
sis. Only two cases with pathological results of both
tests had favourable fetal prognosis. The sensitivity,
specificity, (+) and (-) predictive values of Doppler in-
dices were 40%, 95%, 57% and 90.4% respectively.
These values for nonstress test were 58.8%, 80.8%,
30.3% and 93.3% respectively. The combination of
these tests yielded higher values which were 54.4%,
97.7%, 75%, 94.6% respectively.

Conclusion: The two tests compliment each other. Doppler
velocimetry may be a good alternative method in the
prenatal evaluation of fetal well-being and the two te-

chniques should be concurrently used rather than ma-
king a preference.

Key Words: Doppler Ultrasonography, Fetal Prognosis,
Nonstress Test

T Klin J Gynecol Obst 1995, 5: 89-92

Ultrasonography Is a valuable method for the fol-
low up of fetal growth and development. However It
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OZET:

Amag: Gebe kadinlarda renkli Doppler ultrasonograms'! ile
fetal kalp hizi monitorizasyonu (nonstres test) fetal dis-
treste erken tanisal degerlerinin aragtirilmasi.

Calismanin Yapildigi Yer: Tirkive Saglk ve Tedavi Vakfi
Tip Merkezi Hastanesi, Radyoloji, Pediatri ve Kadin
Hastaliklar1 ve Dogum Departmanlari.

Materyal ve Metod: Gebelik haftalari 24-42 haftalar arasin-
da olan 121 gebe kadin renkli Doppler ultrasonografi ve
fetal kalp hizi izlemi ile incelendi. Bu testlerin normal ve
anormal sonuglari dogumda pediatristler tarafindan pros-
pektif olarak tekrar gbézden gegirildi. Doppler ultraso-
nografi ve nonstres testi sensitivite, spesifisite, (+) ve (-)
prediktif degerleri hesaplandi.

Bulgular: Doppler ultrasonogram incelemede 15 annede
patolojik indeksler saptandi. 10 vakada koéti fetal prog-
noz tesbit edildi. NST incelenmesinde 40 annede anor-
mal trase saptandi; 14 vakada kéti fetal prognoz g6z-
lendi. Her iki testten de patolojik sonu¢ alinan vakada
fetal prognoz iyi olarak tesbit edildi. Doppler indeksi igin
sensitivite, spesifisite, (+) ve (-) prediktif degerler sirasyl-
ha %40, %95, %57, ve 90.4 bulundu. NST igin bu deger-
ler %58.8, %80.8, %30.3, ve %93.3 idi. Bu iki testin
kombinasyonu olarak ise %54.4, %97.7, %75ve %94.6
ile daha yiiksek degerlere ulasiliyordu.

Sonug: Bu iki testin birbirini tamamladigi Doppler velosimetri-
nin fetiisiin iyilik halinin belirlenebilmesi icin prenatal de-
gerlendirmede alternatif metod oldugu ve bu iki teknigin
arasinda tercih yapilmasindan ziyade birarada kulla-
nilmasinin uygun olacagi sonucuna varildi.

AnahtarKelimeler: Doppler Ultrasonography, Fetal Prognosis,
Nonstress Test
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has controversial value in the diagnosis of fetal dis-
tress. Several randomized investigations on the poten-
tial usefulness of umblical artery Doppler velocimetry
in the prediction of fetal jeopardy have been reported.
Studies by Cameron et al (1) and Trudinger and col-
leagues (2) have Indicated that the umbilical artery
flow velocity wave form may be more sensitive than
electronic fetal heart rate monitoring for detection of fe-
tal distress during late pregnancy, and that flow veloci-
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ty wave form changes commonly precede fetal heart
rate changes. Tyrell and associates (3) randomized
250 pregnancies and concluded that neonatal outcome
was Improved when Doppler velocimetry was used. On
the other hand, Newnham et ai (4) and Hofmeys and
coworkers (5) were unable to demonstrate benefits for
Doppler velocimetry in the management of a combined
total of over 1400 complicated pregnancies.

Therefore the aim of this study was to assess the
value of color Doppler ultrasonography for early diag-
nosis of fetal distress and to establish the relationship
between the nonstress test (NST) and umblical artery
blood flow velocity.

MATERIAL AND METHOD

Pregnant women with prenatal ultrasonographic
measurements for predicting gestational age (biparietai
diameter, femur length, abdominal circumference) that
were in accordance to the last menstrual date were
evaluated in the study. Doppler ultrasound of the um-
bilical artery flow waveform was studied prospectively
as an admission test in 121 pregnant women between
the 24th to 42nd gestational weeks, after conventional
ultrasonography. Except the criteria of appropriate fetal
growth for gestational age, the subjects were all selec-
ted randomly and women that gave birth in the follo-
wing 72 hours (last antepartum) were included in the
study. Informed consent was obtained from all the
cases. A systolodiastolic index of 3.0 or more were
classified as abnormal in color doppler ultrasonography
(6-8). The results of the pregnant women with and wi-
thout pathological patterns were prospectively evalua-
ted. Babies with congenital anomalies were excluded.
The results of antepartum fetal heart rate tracings
were evaluated by obstetricians according to the crite-
ria of FIGO subcommittee classification of fetal heart
rate pattern (9): The FIGO subcomittee proposed the
useful classification of fetal heart rate tracing as (a)
normal (b) suspicious and (c) pathological

Normal pattern:
1. Baseline rate 110-150 bpm.
2. Amplitude of baseline variability 5-25 bpm.

3. Absence of decelerations except for sporadic,
mild decelerations of very short duration.

4. Presence of two or more accelerations during
a 10 minute period.

Suspicious pattern: Any of the following.
1. Baseline rate 150-170 bpm or 110-100 bpm

2. Amplitude of variability between 5-10 bpm for
more than 40 minutes

3. Increased variability above 25 bpm.

4. Absence of accelerations for more than 40 mi-
nutes

5. Sporadic decelerations of any type unless se-
vere

Pathological pattern: Any of the following,

1. Baseline heart rate below 100 bpm or above
170 bpm.

2. Variability less than 5 bpm for more than 40
minutes.

3. Periodically recurring and repeated decelera-
tions of any type

4. Sporadic and non recurrent severe variable,
prolonged or late decelerations

5. A sinusoidal pattern: frequency 6 cycles/min;
amplitude 10 bpm, duration 20 minutes

Normal implies that the trace assures fetal health.
Pathological warrants some action in the form of addi-
tional tests or delivery on the clinical picture. The wo-
men with suspicious results of NST were excluded
from the study. The women with pathological NST had
all cesarean section.

All the neonates were examined by pediatricians
immediately after delivery and the following criteria
were regarded as adverse fetal prognosis:

. The small for gestational age babies
. Five minute Apgar score under 7
. Meconium under vocal cords

. Admittance to neonatal intensive care unit

a W N -

. Neonatal death

No selection for high-risk pregnancies was not
carried out, thus randomizing the results. An aloka 680
SSD ultrasonography and 3.5 MHz probe was used.

RESULTS

The mean age of the pregnant women was
26.33+5.45 years, mean gestational period was
39.76+1.87 weeks. The mean birtweight of the babies
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Figure 1. Reversed end diastolic umblical artery flow in color
Doppler velocimetry.

Sekil 1. Renkli doppler velosimetride ters ddnmis enddiostalik
umblikal arter akimi
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Table 1. NST and doppler indices in assessing fetal
prognosis

Tabio 1. Fetal prognozu dederlendirmede NST ve
Doppler gostergsleri,

Sensitivity Speficity {+)predictive  {-)predictive
% % vaiue% value%

Umbifical
artery 40.0 85.0 57.0 904
Doppler index
Nonstresstest 588 Bo.8 30.3 93.3
(NST)
NST+umblical 544 g7.7 75 94.06
artery Doppler

of 121 women was 3383:509.21 gr. Seventy-three
cases had sponlanecus vaginal birth, the rest had ce-
sarean section (25 cases for fetal distress and 23
cases electively-repeat CfS, aged primipara etc}. Ele-
ven babies were under 37 weeks of gestational age.

Two cases had pregnancy induced hypertension
and negative end diastolic umbilical artery flow (Figure
1). One of these pregnancies resulted in fetal loss be-
fore intervention as the fetus was in the 241h week,
the other pregnancy was terminated at 32 nd week by
cesarean section and the baby was discharged une-
ventfully after three weeks of follow up in the neonatal
intensive care unil.

Fifteen mothers had pathological indices in dopp-
lor examination and fen cases turned out to have ad-
verse letal prognosis. Among these ten mothers six
had pathoclogical nonstress test.

Fourty mothers had abnormal NST test in the stu-
dy group and among these 14 turned out to have poor
fetal prognosis. The sensitivity, sepcificity, positive and
negative predictive values of umbilica! artery doppler
indices, NST and both of these tests are shown in
Table i. We encountered only two cases with patholo-
gical results of both tests and good fetal prognosis.
There were aiso five (one with menengocel, four with
chronic meconium aspiration) cases with normal test
resulls and poor fetal outcome. Allcgether 19 cases
had poor fetal prognosis. Abnormal doppler indices
were recorded in 10 of them. The remaining 9 cases
consisied of 1 case of menengocel, 4 cases of chronic
meconium aspiration, and 5 cases of postdaie fetuses.

DISCUSSION

The value of ultrasonography in the assessment
of fotal growth and development is without debate.
However even color doppler ultrasonography may
prove inadequate in the demonstration of fetal distress
due ic meconium aspiration and surmaturation al-
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though % is ussful in revealing fotal distress due tc
plasental insufficiency {(10-12).

Ogunyemi et al found the sensitivity, specificity,
positive and negative predictive value of umbilical S/T
index to be 65%, 83%, 20% and 91% respeclively
{13). In many centers, NST paltemns are taken as the
criteria for predicting fetal distress. This results in the
elevation of cesarean section rate due 1o false positive
NST reports {14-18). Brar et al (17) claimed that in the
discrimination of false positive late decelerations, umbi-
lical artery doppler indices might be valuable. Malcus
et aj (11) showed that doppler indices are helpful ir
the assessment of small for date fetuses in their se-
ries of 377 patients. They reported the sensitivity, spe-
cificity, negative and positive predictive value of dopp
ler examination 1o be 0.39, 0.86, 0.95 and 0.16 res
pectively. On the other hand NST was reporied tc
have a sensitvily of 0.23, positive predictive value o
0.15 and negative predictive vaiue of 0.97. The same
study reported no significant correlation between dopp
ler indices and the other parameters for assessing fe
tal prognosis (such as APGAR score and umbilical ar
tery pH measurements). Jensen et al {18) reportec
that doppler indices are related to redistribution o©
biood fiow during tetal asphyxia, hence doppler exami
nation could be of value only if the fetal distress is pri
marily of placental origin. Doppler examination may
prove inadequate in fetal distress due to other rea
sons, e.g. acid base disturbances (19). The results o
the present study is harmonious with the results o
Malcus et al (11). The high sensitivity and specilicity
values of Ogunyemi et al (13) may in part be due f¢
the selection of high risk pregnancies. In the norma
population, assessment of fetal distress and decisior
for the method of birth by the doppler indices alone
may not be appropriate (11). Therefore in the presen
study the combination of these two techniques wat
used and apparently was more reliable than using ¢
single technique, although # may of concern that the
patient population was a heterogenous one and admit
tance 1o the neonatal intensive care unit may be rela
ted to high cesarean section rate.

As cost-effective investigation, doppler studies are
heipfui in detecting the poor prognosis babies and
should not be regarded as a research tool aithoug!
the relatively high initial cost of establishment and re
guired expertise comprise the two major obstacles fo
rapid dissemination of this technique. It is concludec
that NST and doppler examinations are two valuable
techniques in which a normal result offen indicates
fetus without distress. The two techniques complimen
each othet and their combination resuit in a more re
llable assessment.
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