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Gebelerde Sezaryen Oranlarinin ve Perinatal Sonuglarin Degerlendirilmesi
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Amag: Rutin gebelik takipleri i¢in hastanemize bagvu-
ran gebelerde, fetal iyilik hallerinin takibinde non-reaktif
non-stress test 6n tanisi alip, dogumhaneye yonlendirilen
gebelerin sezaryen oranlari ve perinatal sonuglar1 arasti-
rilmustir.

Materyal ve Metot: Ocak 2018-Aralik 2018 tarihleri
arasindaki 1 yillik siire zarfinda 37-41 haftalik gebeligi
mevcut olup, rutin gebelik kontrolleri sirasinda non-reaktif
non-stress test on tanisi alip, dogumhaneye yonlendirilen
toplam 100 adet gebenin verileri retrospektif olarak taran-
di. Non- reaktif non- stress teste sebep olabilecek risk
faktorleri bulunan yiiksek riskli gebeler arastirmaya dahil
edilmedi. Arastirmada gebelerin dogum sekilleri kayit
altina alind1 ve bunlardan non-reaktif non-stress teste bagl
sezaryen olanlar aragtirildi.

Bulgular: Calismamiz kapsaminda non-reaktif non-
stress teste bagli dogumhaneye yonlendirilen 100 hasta-
nin; 88’i fetal canlandirma islemleri sonrasi non-stress
testleri reaktivite gostermistir. Geriye kalan 12 hastaya da
fetal canlandirma islemleri uygulanmis ancak fetal canlan-
dirma ve diger islemlerden sonug¢ alinmayinca acil sezar-
yen ile dogumlar1 ger¢eklesmistir. Non-rektif non stress
test tanis1 alip dogurtulan gebelerdeki primer sezaryen
oran1 %23,6 olarak goriilmiistiir. Perinatal sonuglar agisin-
dan fetal iyilik hali takibinde non-reaktif stress test tanisi
alip dogumu olanlar ile non-reaktif non-stress test tanisi
almayip doguranlar arasinda istatistiksel anlamli bir fark
yoktur (p>0,05).

Sonu¢: Non-reaktif non-stress test tanisi alip dogurtulan
gebelerde primer sezaryen orani artmustir.

Anahtar Kelimeler: Non-reaktif, non-stress test, primer
sezaryen, sezaryen orant

ABSTRACT

Objective: Cesarean rates and perinatal outcomes of
pregnant women who admitted to our hospital for routine
follow-up and were referred to the delivery room with pre-
diagnosis of non-reactive nonstress test were investigated.
Materials and Methods: A total of 100 pregnant wom-
en of 37-41 weeks gestation who were pre-diagnosed with
non-reactive nonstress test during routine follow-up and
referred to the delivery unit between January 2018 and
December 2018 were retrospectively evaluated. High-risk
pregnant women with risk factors that may have contribut-
ed to non-reactive nonstress test were not included in the
study. Modes of delivery were documented and cesarean
deliveries due to non-reactive nonstress test were investi-
gated.

Results: Of the 100 patients referred to the delivery
room due to non-reactive nonstress test, 88 showed reac-
tive nonstress test following fetal resuscitation. The re-
maining 12 patients were nonresponsive despite fetal re-
suscitation and other efforts and underwent emergency
cesarean delivery. The primary cesarean rate of delivered
pregnancies diagnosed with non-reactive nonstress test
was 23.6%. There was no statistically significant differ-
ence between pregnancies diagnosed and not diagnosed
with non-reactive nonstress test according to perinatal
outcomes in fetal wellbeing follow-up (p>0.05).
Conclusion: Primary cesarean rate was higher in de-
livered pregnancies diagnosed with non-reactive nonstress
test.

Keywords: Cesarean rate, non-reactive, non-stress test,
primary cesarean
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INTRODUCTION

Nonstress test (NST) is one of the most important
indicators of fetal wellbeing. Fetal wellbeing refers
to the in-utero fetus being safe and not in stress.
NST is performed by placing two transducers on the
mother’s abdomen with the help of a belt, in which
one of the transducers monitors fetal heart rate while
the other shows uterine contractions, allowing evalu-
ation of the status of the fetus in the womb. NST is a
noninvasive test and is usually applied to pregnant
women of and further than 28 weeks gestation.'

The heart rate of a healthy fetus is between 120-160
bpm. Fetal tachycardia refers to heart rate over 160
bpm, and fetal bradycardia below 110 bpm.'? The
NST results are interpreted by printing the infor-
mation from the probes onto an NST paper. Reactive
NST is a minimum of two fetal movements over 20
minutes and a heart rate increase of more than 15
beats associated with this fetal movement, that pro-
longs for a minimum of 15 seconds. Reactive NST
result is a good indicator of the fetus receiving suffi-
cient oxygenation. Non-reactive NST refers to situa-
tions in which reactive NST does not occur. The
accelerated heart rate of more than 15 beats continu-
ing for 15 seconds is absent in non-reactive NST. In
these cases, the test duration is extended. If the non-
reactive nonstress test do not become reactive within
the period extended up to 40 minutes, the NST is
concluded as non-reactive NST.' While there are
many causes of non-reactive NST, the most com-
monly seen cause in clinical observations is fetal
sleep. The most important reason why clinicians are
worried when they encounter non-reactive NST is
that it may also be an indicator of fetal stress.” Not
to mention, fetal mortality rate in the week follow-
ing non-reactive NST result is 3-5/1000 in pregnant
women with non-reactive NST. False positivity of
non-reactive NST is also relatively high. This situa-
tion leaves clinicians caught in the middle when they
encounter non-reactive NST, causing them to act
defensively, and give preference in favor of cesarean
section.

In this study we investigated , cesarean rates and
perinatal outcomes of pregnant women who were
pre-diagnosed with non-reactive non-stress test and
referred to delivery room.

MATERIALS AND METHODS

The study was conducted in accordance to the prin-
ciples of the Helsinki Declaration. The study re-
ceived ethics approval from the Zonguldak Bulent
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Ecevit University Ethics Committee (Date:
28/02/2018, decision no: 2018-690-28/02) and in-
formed written consent was obtained from all study
participants.

A total of 100 pregnant women of 37-41 weeks ges-
tation who were pre-diagnosed with non-reactive
nonstress test during routine follow-up and referred
to the delivery unit between January 2018 and De-
cember 2018 were retrospectively evaluated. Preg-
nant women who were considered high-risk and
with conditions that may contribute to non-reactive
NST (diabetes, hypertension, drugs, comorbidities)
were excluded from the study. The number of gravi-
da, parity, gestational age, smoking status, delivery
type, and referrals to external centers of the pregnant
women who participated in the study were recorded.
When patients referred from the outpatient clinic
with pre-diagnosis of non-reactive NST were initial-
ly admitted to the delivery unit, fetal status was
reevaluated along with cervical dilation, effacement,
and position evaluations and patients were put under
surveillance. Ultrasound evaluation was repeated
and fetal biometry, amniotic fluid index, placental
position, fetal heart rate, and fetal weight were docu-
mented. Patients rested for 1-2 minutes after ultra-
sound evaluation. During this time, blood glucose
levels were measured with finger prick. Then, NST
were repeated and the patients with persistent non-
reactive NST were asked to lie on their left sides,
and if necessary, fetal resuscitation was attempted
by administering nasal oxygen and 500 cc solution
containing 5% dextrose. Thus, the length of repeated
NSTs were extended to over 40 minutes. NST that
did not show reactivity during at least 40 minutes
were considered non-reactive. Patients who showed
reactivity following fetal resuscitation and without
pathology in ultrasound examination were dis-
charged. Patients with non-reactive NST results un-
derwent contraction stress test (CST). Patients with
negative CST were followed-up. Those with positive
or uncertain CST results underwent cesarean action
on account of fetal stress. Furthermore, patients were
also evaluated according to NST and amniotic fluid
index. Patients showing reactive NST and normal
amniotic fluid index were discharged, while those
not showing reactivity or with abnormal amniotic
fluid index indicated labor. Labor induction was
initiated in appropriate pregnancies according to
Bishop scores. It was also recorded whether or not
patients referred to the delivery unit with pre-
diagnosis of non-reactive NST were referred to a
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higher institute university hospital. Need for new-
born intensive care following birth was also record-
ed.

Statistical analysis was performed using the SPSS
22.0 package program for Windows. Numerical var-
iables were expressed as mean + standard deviation.
Categorical variables were expressed as number and
percentage. Mann Whitney U test was used to com-
pare two groups according to variables. The value of
p<0.05 was considered statistically significant.

RESULTS

Of the 100 patients evaluated in the scope of the
study, 46 were discharged following successful fetal
resuscitation and later had normal births (Table 1).
Twenty-nine patients were hospitalized due to non-
reactive NST and were discharged following fetal
resuscitation but later underwent primary cesarean
section due to causes unrelated to non-reactive NST.
Nine of the patients who were referred to the deliv-
ery room with non-reactive NST diagnosis under-
went primary cesarean section due to non-reactive
NST. Additionally, three of the patients referred to
the delivery with non-reactive NST diagnosis under-
went repeated cesarean  section. Of the patients
referred to the delivery room with non-reactive NST
diagnosis, 13 had history of prior cesarean
and were discharged following fetal resuscitation,
but later underwent repeated cesarcan  section at
their time of labor. In other words, a total of 12 pa-
tients diagnosed with non-reactive NST underwent
section and 9 of them were

section

emergency cesarean
primary cesarean sections. Primary cesarean unre-
lated to non-reactive NST is actually 3.2 times more
frequent. None of the 100 participants of our study
had been referred to the higher institute university
hospital. One (8.3%) of the newborns who were
born from cesarean  section due to non-reactive
NST diagnosis was transferred to the intensive care
unit. The other 11 newborns did not require inten-
sive care. There was no statistically significant dif-
ference between both groups according to the new-
born’s need for intensive care (p>0.05).

Primary cesarean rate of the 12 patients who under-
went labor due to non-reactive NST was 23.6%.
Differences according to non-reactive NST diagno-
sis in patients who underwent primary cesarean
section was assessed with Mann Whitney U test.
Rate of non-reactive NST diagnosis was found to be
significantly higher in patients who underwent pri-
mary cesarean section (p=0.005, <0.05).
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The primary cesarean rate of patients who under-
went emergency cesarean section due to non-
reactive NST was 75% (Figure 1).

DISCUSSION AND CONCLUSION

Reactive NST refers to presence of minimum of two
heart rate accelerations of more than 15 bpm lasting
more than 15 seconds, indicating the fetus is not
under stress. In other words, reactive NST predicts
good perinatal outcomes.** However, according to
the literature, the opposite of this statement is not
true. In other words, non-reactive NST does not nec-
essarily indicate that the fetus is under stress. There
are studies that show that the fetus may be normal in
non-reactive NST.’ In fact, in these studies, Doppler
examinations were performed on patients with non-
reactive NST and normal results were yielded.” Ad-
ditionally, various factors effect the reactivity of
NST, including reasons such as fetal sleep, maternal
glucose level, maternal drug use, maternal comor-
bidities, and maternal exercise.”® In our study, pa-
tient women were rested following ultrasound exam-
ination in the emergency obstetric unit. Blood glu-
cose levels of the pregnant women were also record-
ed. One study indicated that NST along with Dop-
pler examination not only showed fetal wellbeing
but could also be helpful, and emphasized that there
was a positive correlation between reactive NST and
Doppler parameters.”' Other studies on the subject
also supported this assessment and Doppler studies
on the middle cerebral artery (MCA) have been es-
pecially emphasized. During evaluation of MCA,
systole/diastole ratio (S/D) is most commonly as-
sessed, and S/D ratio below 3 in the last trimester of
gestation is significant in terms of hypoxia.'®'" In
our study, low-risk pregnancies were investigated
and MCA Doppler examinations were not per-
formed. Another study that shares our opinion also
argued that Doppler examination was unnecessary in
showing fetal wellbeing in low-risk pregnancies due
to its low sensitivity.'> In the presence of non-
reactive NST, fetal sleep should also be considered.
To rule out fetal sleep, external palpation of the
mother’s abdomen, extended NST, administration of
5% dextrose solution to the mother, nasal oxygen,
and noninvasive vibroacoustic stimulation test is
recommended.*"® Hasanpour et al.'® reported that
80% of non-reactive NST gained reactivity 30
minutes later following oral glucose consumption
and vibroacoustic stimulation test. Aside from fetal
sleep, the fact that non-reactive NST result may indi-
cate fetal stress is a fact that should always be kept
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in mind. Various procedures may be performed to
rule out fetal stress in the presence of non-reactive
NST. The most important of these are the contrac-
tion stress test (CST) and modified biophysical pro-
file. In our study, these procedures were not carried
out.

In another study, CST and biophysical profile fol-
lowing non-reactive NST results showed positive
results. In the same study, it was emphasized that
fetal age was also important in non-reactive NSTs
and it was concluded that non-reactive NST results
could be seen in up to half of pregnant women with
fetal age between 24 - 28 weeks without any nervous
system pathology. Non-reactive NST rate is approxi-
mately 15% in pregnant women without nervous
system pathology with fetal age between 28-32
weeks.'’

As mentioned in previous publications, not all non-
reactive NSTs indicate fetal stress, in fact the ab-
sence of fetal stress is a higher possibility.'”'® Sup-
portive of this notion, in our study newborns deliv-
ered with cesarean section due to non-reactive NST
did not have significant difference in need for inten-
sive care compared to other births, and false positivi-
ty accounts for 50-80% of non-reactive NSTs. How-
ever, clinicians nowadays do not want to face legal
issues that may arise from these situations, and pre-
fer to act defensively and perform cesarean deliver-
ies. Furthermore, of the 12 patients with ongoing
non-reactive NST despite fetal resuscitation efforts,
9 underwent primary cesarean section, and 3 repeat-
ed cesarean sections, with the decision of emergency
labor. In other words, cesarean birth was performed
in all 12 of the patients. Only 9 patients underwent
primary cesarean section, but what was more im-
portant was to determine whether or not non-reactive
NST caused primary cesarean section and whether
or not it affected cesarean rates. This is because ce-
sarean delivery was already planned in repeated ce-
sarean pregnancies and non-reactive NST only led to
cesarean section performed earlier than planned,
while it did not change the decision for cesarean
section. However, primary cesarean births were cas-
es in which birth may have occurred normally when
the time for labor would have come, had there not
been non-reactive NST. Therefore, the important
aspect is the number of primary cesarean births and
how many of these cesarean s were associated with
non-reactive NST.

Aktulay et al."” conducted a study on 405 pregnan-
cies with pre-diagnosis of non-reactive NST and
reported primary cesarean rate of 43.06%. The same
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study also indicated non-reactive NST could benefit
from that supportive measures such as the mother
laying to the left, dextrose solutions, and oxygen
administration leading to reactivity, and that non-
reactive NST contributed to increased primary cesar-
ean rates.

Although primary cesarean rate due to non-reactive
NST diagnosis was increased to 23.6%, non-reactive
NST diagnosis was not associated with difference in
perinatal outcomes compared to births unrelated to
non-reactive NST.

In conclusion; we detected, pregnant women with
non-reactive NST mostly refer their physicians to
cesarean section. However, it should be known that
there is no significant difference in perinatal results.
We recommend emergency caesarean indication
decisions should be reviewed after close follow-up
and re-examination of these pregnant women.
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Table 1.Clinical features of patients.
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Births due . p value / Mann
Births unre- .
. to non- Whitney U test
All patients . lated to non-
reactive reactive NST (NST related -
NST unrelated)
Patient number 100 12 88
Gestation week 38.51+1.29 39.25+1.71 38.41+1.20 0.098
(Mean = SD)
Primary C/S Number 38 9 29 *0.005
Percentage 38% 23.6% 76%
Gravida
(Mean + SD) 2.08 + 0.93 1.92+ 1.08 2.10+0.91 0.45
Parity (Mean + SD) 0.82+0.78 0.58+0.79 0.85+0.78 0.232
Discharge following fetal
resuscitation and NST repeat 0.79+ 0.41 0.08+0.29 0.89+ 0.32 *0.000

(Mean = SD)

* p<0.05 is statistically significant; SD: Standart Deviation. C/S: Ceserean/Section.
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Figure 1. The primary cesarean rate of patients.
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