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Abstract

Background: Pregnancies progressing postterm are associated with a higher
perinatal morbidity and mortality rates than those delivered at term. In a
United Kingdom study, the rate of stillbirth increased from 0.35 in 1000 live
births in pregnancies of 37 weeks to 2.12 in 1000 live births in pregnancies of
43 weeks gestation. Morbidities associated with postterm births include an in-
creased risk of fetal distress, intrauterine growth restriction, dysfunctional la-
bor, shoulder dystocia, obstetric trauma (relative risk 1.09 - 1.68) and an in-
crease in perinatal complications, such as aspiration of meconium and as-
phyxia, peripheral nerve injury, greenstick bone fractures, pneumonia and
septicemia (adjusted odds ratio 1.4 - 2.0). Antenatal surveillance and induc-
tion of labor may decrease the risks of an adverse outcome. In a recent review
of term and postterm pregnancies in Norway, we found that there were ad-
verse outcomes associated with both postterm pregnancy and induction of
labor independently. On comparison of the two, a randomized controlled trial
showed no difference in their neonatal outcome, but demonstrated a reduc-
tion in the cesarean delivery rate when labor was induced at 41 weeks. Aim of
the Work: The aim of this study was to determine the effect of labor induc-
tion on maternal and fetal outcome in postterm pregnancies. Subjects and
Methods: This study was carried out on 150 pregnant women who had com-
pleted 41 weeks of gestation between Jun. 1, 2012 up to Dec. 31, 2012 at De-
partment of Obstetrics & Gynecology, Faculty of Medicine, Benghazi Univer-
sity, and were scheduled for induction of labor after cardiotocography (CTG)
and ultrasonography (USS) have been done and Bishop’s score assessed, to
determine the effects of labor induction on maternal and fetal outcome in
postterm pregnancies (41 weeks plus). Results: Regarding the relationship
between a history of (H/O) postdatism and fetal distress, it was found that
there was no significant relationship between them. There was a significant
relationship between a history of macrosomia and fetal distress. There was a
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significant relationship between instrumental delivery and fetal distress. The
majority of the fetal distress had an indication for Caesarean section (CS) (fet-
al distress (FD) and fetal distress meconium (FDM) more than those without
fetal distress. All fetuses that had APGAR scores of 8 were distressed. There
was a significant relationship between the APGAR score at 10 minutes with
fetal distress. All fetuses that had meconium aspiration had fetal distress.
There was a significant increase in the amount of oxytocin in unit in dis-
tressed cases than the non-distressed ones. The total duration of induction
was also significantly increased in stressed fetuses than the non-stressed ones.
There was a significant increase in the weight of distressed fetuses than the
non-distressed. Conclusions: In conclusion, there was no difference in the
neonatal outcome or mode of delivery for postterm pregnancies managed ei-
ther by immediate induction of labor or expectantly with serial antenatal sur-
veillance. The outcomes were generally good, and neonatal morbidity, cesa-
rean section, and operative vaginal delivery rates were low. If pregnancy is
uncomplicated and continued surveillance is possible, women’s own wishes
may guide the decision to induce or monitor a pregnancy beyond 41 weeks.
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1. Introduction

There is an increased risk of fetal and neonatal morbidity and mortality in post-
term pregnancies [1] as well as an increased maternal morbidity [2]. Stillbirths
occurring at and beyond term (37 - 42 weeks gestation) are a major public health
problem contributing more to perinatal mortality than either deaths from com-
plications of prematurity or the sudden infant death syndrome [3]. Induction of
labour at term is used to prevent this high fetal mortality from postterm preg-
nancies; however, both clinicians and patients alike are concerned about the its
risks, which include uterine hyper-stimulation, failed induction and increased
Caesarean section rates. Postterm pregnancies are also associated with increased
costs which arise from antenatal monitoring of the foetus and the cost of induc-
ing labour [4], in addition to being a source of significant anxiety for the preg-
nant woman [5]. Optimization of these conflicting pressures still poses a clinical
challenge.

A normal term pregnancy is between 37 and 42 weeks of gestation with a pro-
gressive increase in the perinatal morbidity and mortality rates during this pe-
riod. In clinical practice, it is important, yet very difficult to define an “ideal”
time when the benefits of a medical intervention (induction of labor) outweigh
the benefits of the natural evolution of pregnancy. Both preterm (defined as de-
livery before 37 completed weeks of gestation) and postterm (delivery at or
beyond 41 week of gestation) births are associated with increased neonatal mor-

bidity and mortality. Postterm pregnancy constantly remains a difficult and
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controversial problem in modern obstetrics. Postterm pregnancy, by definition,
refers to a pregnancy that has extended to or beyond 41 weeks of gestation (294
days, or estimated date of delivery (EDD) + 14 days), and it complicates 10% of
all gestations [6] [7]. Accurate dating of the pregnancy is critical to the diagnosis
[6]. The most frequent cause of an apparently postterm pregnancy is an error in
dating. When postterm pregnancy truly exists, the cause is usually unknown [6].
Postterm antenatal fetal surveillance traditionally begins at 42 completed weeks
of gestation; however, recent data have shown that a significant percentage of
cases of perinatal asphyxia occur between 40 and 42 weeks of gestation. Some
studies [8] [9] mentioned that the pregnancy risks start increasing from gesta-
tional week 41. In this paper, we have reviewed the literature data about the di-
agnosis of postterm pregnancy, prenatal indicators, and maternal fetal outcomes
of prolonged pregnancy, and the timing to start the antepartum fetal tests.

The aim of the study was to determine the effects of labor induction on ma-
ternal and fetal outcome in postterm pregnancies (41 weeks plus) of patients at-
tending the obstetrics department of Aljamhoria Hospital, Benghazi and to eva-

luate the outcome of mother and fetus.

2. Subjects and Methods
2.1. Subjects

A total of 150 women who reached 41 weeks + gestation between June 1, 2012
and Dec 31, 2012 at the Department of Obstetrics & Gynecology, Faculty of
Medicine, Benghazi university and who were scheduled for induction of labor
after a normal CTG and USS and a favourable Bishop’s score were included in
this prospective observational study.

Caesarean delivery rates were calculated for those who underwent induction.

2.2. Exclusion Criteria

Women with any medical or obstetric risk factors were excluded, e.g. previous
CS, women aged more than 35 years, multipara (>4 delivery), multiple pregnan-
cy, any medical disease (hypertension or diabetes) and unreactive CTG or bio-
physical profile (BPP).

3. Methods

Women assigned to both arms of the study had the same baseline assessment: an
ultrasound scan (with emphasis on estimated fetal weight and amniotic fluid
volume), a cardiotocogram, and a clinical vaginal examination. For women as-
signed to continued antenatal assessment, induction of labor was arranged if the
cardiotocogram recordings were abnormal, the estimated fetal weight was less
than 2 standard deviations, or oligohydramnios (amniotic fluid index less than 5
cm or single deepest pocket less than 2 cm) was found. If these investigations are
normal, they were reassessed every third day until spontaneous delivery oc-

curred, or until labor was induced on day 300.
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Women who had a favorable cervix (Bishop score of 6 or more) were induced
by amniotomy followed by oxytocin Syntocinon, infusion. Women with an un-
favorable cervix (Bishop score less than 6) had cervical priming using misopros-
tol (prostaglandin E, 50 mcg pessary encased in a gelatin capsule) at 6-hour in-
tervals in the posterior fornix. A maximum of four doses were given in a 24-hour
period, and cervical priming was continued for a maximum of 2 days. Once the
cervix was favorable, amniotomy and oxytocin infusion were used. Women with
a uterine scar were induced with 0.5 mg dinoprostone (prostaglandin E,, Min-
prostin endocervical gel) given intracervically every 12 hours.

Women being induced, or being assessed on admission in labor, had a cardi-
otocogram. If this was abnormal, or if meconium was seen after rupture of
membranes, then a continuous electronic fetal monitoring was recommended.
Antenatal, intrapartum, and postnatal data were collected on a single chart that
accompanied the patient through this period and was completed by the staff
contemporaneously. The charts were designed to allow automatic optical recog-
nition and transmission to a computer database based in the University Clinical
Trials Office. The process of data transmission was checked for error by two of
the authors (R.H. and E.S.).

3.1. The Outcome of the Neonate Was Recorded

Meconium aspiration, Birth asphyxia, neonatal (NN) death, Still birth.

Neonatal morbidity was primarily defined by assessing a series of relevant
outcomes. Information about the presence of meconium, birth weight, crown-
heel length, Apgar scores, umbilical cord pH, and base excess and the need for
resuscitation were recorded immediately after delivery. Supplementary medical
information was obtained from the routine pediatric examination on the first or
second day, and if admitted, from the neonatal intensive care unit (NICU).

Neonatal morbidity was scored by evaluating the degree of deviation from the
potential of a perfect outcome for each newborn. We defined a perfect outcome
as being an infant with a birth weight of 3.8 kg and a Ponderal Index of 2.88 (a
measure of weight relative to length obtained from 180 healthy newborns with
gestational age 287 days or more acting as controls in a study of preeclampsia).
Other optimal features for outcome were considered to be 1- and 5-minute Ap-
gar scores of 10, umbilical cord pH of 7.40 with base excess equal to 0 (zero), and
no medical complications or need for treatment. To compare the study groups,
we assigned a priori weights to the outcome variables based on clinical judgment
and consensus among the researchers. The sum in each neonate constitutes a
Neonatal Morbidity score, which increases with increasing morbidity. One
Neonatal Morbidity unit corresponds to, for example, the presence of meco-
nium, a one-point decrease in the 5-minute Apgar score, or a pH decrease of 0.1.
We further calculated the Canadian Multicenter postterm Pregnancy neonatal
morbidity index developed by Hannah et a/. [9], in which morbidity was defined
when the upper 2 percentile was exceeded.

Severe perineal lacerations were defined as third and fourth-degree perineal
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lacerations during delivery. Maternal hemorrhage was defined as blood loss
more than 500 ml at delivery. Uterine contraction abnormalities were defined as
prolonged first stage of labor (less than 1 cm cervical dilatation per 1.5 hours),
prolonged active second stage of labor (longer than 1 hour) and short active
second stage of labor (less than 15 minutes). Precipitate labor was defined as a
total length of labor less than 3 hours.

3.2. Ethical Considerations

e Approval was taken from the ethics committee.
¢ Each participant was informed about the aim and procedures of the study and

consent to participate in the study was obtained.

4. Results

This study was carried out on 150 pregnant women who reached more than 41
weeks’ gestation between Jun 1, 2012 and Dec 1, 2012 and who were scheduled
for induction of labor after a normal CTG and USS and a favourable Bishop’s
score, to determine the effects of labor induction on maternal and fetal outcome
in postterm pregnancies (41 weeks plus).

Table 1 shows the incidence of caesarean section and fetal distress among the
studied group, it was found that a caesarean section was done in 17 cases
(11.3%) and fetal distress was found in 16 cases (10.7%).

Table 2 shows the relationship between nationality and fetal distress. It was
found that there was no significant association between nationality and fetal dis-
tress (p > 0.05).

Table 1. Distribution of the studied patients regarding the caesarean delivery and fetal

distress.
Number Percent
Caesarean section 17 11.3
Fetal distress 16 10.7
Normal delivery 117
Total study group 150 100.0

Table 2. Nationality in relation to fetal distress.

Fetal distress

No Yes Total
N=134 N=16
No 127 15 142
Libyan
% 94.8% 93.8% 94.7%
Nationality
No 7 1 8
Non Libyan

% 5.2% 6.3% 5.3%
x? 0.030.
p 604
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Table 3 shows the relationship between blood group and fetal distress. It was

found that there was a significant relationship between blood group B and O

RH- and the incidence of fetal distress (p < 0.05).

Table 4 shows the relationship between booking status and fetal distress. It

was found that there was no significant relationship between booking status and

fetal distress.

Table 5 shows the relationship between H/O postdatism and some other va-

riables. It demonstrates that there was no significant relationship between H/O
of postdatism and fetal distress (p > 0.05). All the patients that had H/O macro-
somia had fetal distress, showing a significant relationship between the two (p <

0.05). The majority of fetal distress cases were from caesarean section delivery,

indicating a significant relationship between CS and fetal distress (p < 0.01).

Table 3. Blood group and RH group in relation to fetal distress.

Fetal distress X2
BL GR RH+ Total
No Yes p
No 32 3 35
A
% 23.9% 18.8% 23.3%
No 12 2 14
AB
% 9.0% 12.5% 9.3% 1.103
No 19 3 22 0.894
B
% 14.2% 18.8% 14.7%
No 45 4 49
o
% 33.6% 25.0% 32.7%
BL GR RH-
No 11 0 11
A
% 8.2% .0% 7.3%
No 3 0 3
AB
% 2.2% 0% 2.0% 18.670
No 0 2 2 0.001*
B
% .0% 12.5% 1.3%
No 12 2 14
o
% 9.0% 12.5% 9.3%
Table 4. Booking of the pregnancy in relation to fetal distress.
Fetal distress
No Yes Total
N =133 N=16
No 1 0 1
No
% 0.7% 0.0% 0.7%
Booked
No 133 16 149
Yes
% 99.3% 100.0% 99.3%
x? 0.120
P 0.893
103
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Table 5. Relationship between relevant history and other variables.

Fetal distress x2
History of (H/O) postdatism Total
No Yes p
No 116 15 131
No
%  866%  93.8% 873% g6
No 18 1 19 0.366
Yes
% 13.4% 6.3% 12.7%
No 134 14 148
No
H/O % 100.0% 87.5% 98.7% 16.76
Macrosomia No 0 2 2 0.011*
Yes
% .0% 12.5% 1.3%
CS No 6 11 17
MOD CS % 4.5% 68.8% 11.3% 58.758
Normal No 128 5 133 0.001*
% 95.5% 31.3% 88.7%
No 4 9 13
Emergency
cs % 307%  693% 67% e
Elective
% 50.0% 50.0% 2.7%
No 1 0 1
Failed induction
% 0.7% 0.0% 0.7%
Indication CS ) No 5 4 9 38.34
Fetal distress N
% 37%  250%  6.0% 00001
Fetal distress & meconium  No 0 2 2
% 0.0% 12.5% 1.3%
No 0 5 5
8.00
% 0.0% 31.3% 3.3%
Apgar score 9.00 No 70 9 79 45.958
. . N
10 min %  522%  563% 527% 00001
No 64 2 66
10.00
% 47.8% 12.5% 44.0%
No 97 8 105
Female
% 72.4% 50.0% 70.0% 3.412
SEX
No 37 8 45 0.063
Male
% 27.6% 50.0% 30.0%

The relationship between type of CS and fetal distress found that the emer-
gency CS showed a high percentage of fetal distress, (p < 0.05).

The relationship between the indication for CS and fetal distress found that
the majority of the fetal distress cases had an indication for CS (FD, and FDM)
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more than the non-fetal distress indication (p < 0.01).

It was found that all fetuses that had Apgar scores of 8 were distressed, show-
ing a significant relationship between Apgar score at 10 min and fetal distress (p
< 0.001).

There was no significant relationship between fetal distress and sex of the fe-
tus.

There was a significant association between the respiratory distress syndrome
and fetal distress (p < 0.01).

Table 6 shows the relationship between fetal distress and different risk factors.
Regarding duration of hospital stay, it was found that there was a significant in-
crease in hospital stay period in fetal distress cases than the others. Gestational
age was found not to have any significant effect on the inncidence of fetal dis-
tress. The number of props given did not show any association to fetal distress
neither did the duration from start of induction to transfer to labour room.

There was a significant increase in the amount of oxytocin in unit in dis-
tressed cases than the non-distressed cases (p < 0.05), and the total duration of
induction, also showed a significant increase in stressed fetuses than the non-
stressed (p < 0.05).

The level of haemoglobin (Hb) before and after delivery showed no significant
relationship to fetal distress (p > 0.05). There was a significant increase in the

weight of distressed fetuses than the non-distressed ones (p < 0.01).

5. Discussion

In our study, it was found that there was a significant relationship between blood
group B and O RH- and the incidence of fetal distress.

In agreement with our study, Denomme et al, (2004) showed that there was a
significant positive correlation between maternal ABO-mismatched blood and
fetal distress [10].

Table 6. Relationship between fetal distress and different risk factors.

Without fetal distress With fetal distress t-test )4

K2
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DAY OF STAY
2.6716 £ 1.11 3.75+1.183 13.186 0.0001*
IN HOSPITAL
GA (WEEKS) 4221 £0.22 42.31 £0.30 0.21 0.62
No of Props given 2.1866 + 0.75 2.500 £ 0.73 2464 0.119
Duration from start of induction
2.2162 £ 0.75 2.4667 + 0.63 1.499 0.223
to transfer to Labor room
Amount of oxytocin in unit 9.5224 + 5.58 13.2500 + 5.56 6.362  0.013*
Total Duration of
. . 2.7090 + 1.05 3.6875 +0.83 3.064 0.042*
induction and labor
Hb level before delivery 11.10 £ 0.50 10.50 + 0.44 1.017  0.085
Hb level after delivery 9.9366 + 0.50 9.9250 = 0.51 0.008 0.931
WT/gm 3288.13 £ 334 3870.31 £271.29  44.778 0.0001*
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In our study, it was found that there was no significant relationship between
booking status and fetal distress. In disagreement to our study, however, Jas-
pinder and Kawaljit (2012) demonstrated that a higher incidence of fetal distress
was seen in unbooked mothers (61.12%) when compared to booked mothers
(38.89%) [11].

A recent study conducted by Khatoon et al showed that one of the most
common reasons for referral among unbooked women was fetal distress, evi-
denced by meconium stained liquor. The high incidence rate of birth asphyxia
due to Fetal Distress prior to birth in unbooked mothers has been reported by
various authors in their research works. It reveals that young age and an un-
booked status might had withdrawn them from taking antenatal care at an early
gestational age or till the development of obstetric complications which had led
to the development of antepartum or intrapartum fetal hypoxia and distress
[12].

In this study, it was found that there was a significant relationship between
H/O macrosomia and CS with fetal distress. Jaspinder and Kawaljit (2012) found
that emergency Caesarean section occurred in 79.17% of mothers with Fetal
Distress [11].

In our study, we found that all fetuses that had an Apgar score of 8 were dis-
tressed indicating a significant relationship between Apgar score at 10 min and
fetal distress. Mojbian ef al (2013) found that there were statistically significant
differences between APGAR score and fetal distress [13].

In our study, there was no significant relationship between fetal distress and
sex of the fetus.

In this study, all the fetuses that had meconium aspiration had fetal distress,
showing a significant association between the respiratory distress syndrome and
fetal distress. There was a significant increase in hospital stay period in fetal dis-
tress cases than the others. It was found that there was no significant difference
between the two studied groups regarding gestational age.

There was a significant increase in the amount of oxytocin in unit in dis-
tressed cases than the non-distressed. The total duration of induction also shows
a significant increase in stressed fetuses than the non-stressed.

There was no significant relationship between Hb level and fetal distress. Jas-
pinder and Kawaljit (2012) showed that anemia was associated with the highest
incidence of Fetal Distress (34.73%). Oligohydraminos, Pregnancy Induced
Hypertension and Intrauterine Growth Retardation were responsible for Fetal
Distress in 19.45%, 18.06% and 18.06% of cases, respectively. The various other
obstetric conditions implicated in a decreasing order were: Meconium Stained
Amniotic Fluid (16.67%), Preterm Labor with Scar tenderness (16.67%), Preterm
Premature Rupture of Membrane (12.50%), Postdatism (12.50%), Placenta Pre-
via (09.73%), Uteroplacental Insufficiency (06.95%), True Nuchal Knot (06.95%),
Failed Labour (05.56%) and Gestational Diabetes mellitus (02.78%) [11].

In this study, the weight of the baby was directly proportional to the incidence

of fetal distress.
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This study shows that policies of immediate induction of labor or serial ante-
natal monitoring while awaiting spontaneous labor produce no significant dif-
ferences in the neonatal outcome or mode of delivery of postterm pregnancies.
Women who were induced were more likely to have a precipitate labor with a
shorter active second stage, although these factors did not alter neonatal out-
come.

The study of postterm pregnancies is complicated by the fact that both the
normal duration of pregnancy and the best method to define the estimated deli-
very of pregnancy remain controversial. In Norway, the normal duration of
pregnancy is defined as 282 days, in line with several studies examining the
mean and mode of pregnancy duration. Similarly, ultrasonography has been
shown to be the method of choice for defining the estimated date of delivery
(where equipment and trained personnel are available) and is found to reduce
the number of pregnancies defined as being postterm [14] [15]. In Norway,
pregnancies are routinely dated by ultrasonography at 18 weeks and we defined
the point for investigating the postmature pregnancy as being one complete
week beyond the normal duration of pregnancy, i.e., 289 days.

Several studies have demonstrated that the risks of stillbirth and perinatal
mortality increase beyond 41 weeks of gestation [16] [17]. Despite this, the ab-
solute mortality rate remains quite low, and it would take at least 500 inductions
at 41 weeks to prevent one neonatal death [5]. Consequently, the maternal and
fetal morbidity related to induction of labor are potentially important issues and
were the subject of investigation here. This study was not designed to examine
differences in mortality. Indeed, there were no fetal deaths in the study, and the
only neonatal death related to birth asphyxia was secondary to a true knot in the
cord. This death would probably not have been avoided by induction a few days
earlier [17].

In the process of designing this study we reviewed the methodology used by
other investigators to define neonatal morbidity. We found most scoring sys-
tems unsuitable for a quantitative comparison of the study groups [18], among
other things because they focus on premature infants, NICU admission, and
mortality. The Neonatal Morbidity score was based on suboptimal outcomes
which have been described as being associated with postterm delivery. This
scoring system was tested in two pilot studies before the randomized trial. To
quantify neonatal outcome, we constructed the “perfect infant” and defined
multiple criteria to assess the deviation from this. The weight ascribed to various
criteria could be debated, but the fundamental design of the trial—including
randomization and a priori definitions—ensures a valid group comparison. The
morbidity index used by Hannah et al [19] was also calculated, but the index is
difficult to interpret clinically and provided no further information on neonatal
morbidity.

Mothers who had Preterm Premature Rupture of Membrane (PPROM) fur-
ther experienced Fetal heart rate abnormalities (12.05%). Moberg et al [20] sug-
gested an increased incidence of fetal distress in patients with PPROM due to the
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loss of protection of umbilical cord that amniotic fluid normally provides. Post-
dated pregnancy (>40 weeks gestation) led to non-reassuring fetal heart rate
(12.50%) as concluded by James et al [21] in their study. Fetal distress was
found in mothers with an abnormal location of placenta (placenta previa)
(9.73%) in our study [22]. Fetuses with a true nuchal cord (06.95%) experienced
in-utero hypoxia and distress. Begum et al. [23] concluded that a true nuchal
cord is a sign of fetal distress in their study but did not consider it as an indica-
tion for operative delivery. The study done in 2010 by Geidam et a/ [24] found
no significant differences between cases and controls of fetal distress in terms of
age, parity, booking status, presence of obstetric conditions, duration of opera-
tion and birth weight of babies.

Fetal distress was diagnosed by fetal heart rate (FHR) and presence of meco-
nium. However, an accurate method for establishment of fetal distress is to per-
form a fetal scalp blood pH estimation which is considered the gold standard for
assessment of fetal wellbeing but is not done in our setup. Cardiotocography
monitoring is known to overestimate fetal distress [13]. This shows that the me-
thod of screening used for making the diagnosis of fetal distress has its own li-
mitations [25]; however, the first response when fetal distress is detected or sus-
pected is that of intrauterine resuscitation which will improve the condition of
the fetus and may help to avoid an unnecessary intervention. An alteration of
maternal position, Hydration, Oxygen, Intravenous hypertonic dextrose, Am-
nioinfusion, Tocolysis, etc. [17] are some of the measures which can be used for
resuscitation. However, in some cases of fetal distress, an immediate operative
delivery may be the only option to ensure a healthy neonate.

Various factors like young age, lack of awareness regarding provision of ante-
natal care, lack of health education, negligence, financial constraints, environ-
mental & cultural prejudices, male involvement in maternal health care, poor
nutritional status of young women (anemia), lack of transport facility, and ab-
sence of patient counseling prior to planning of mode of delivery might be re-
sponsible for the late booking status with decompensated obstetrics condition

resulting in fetal hypoxia, asphyxia and distress [25].
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