ACTA MEDICA LITUANICA. 2010. Vol. 17. No. 1-2. P. 11-16

DOI: 10.2478/v10140-010-0002-z

© Lietuvos moksly akademija, 2010

© Lietuvos moksly akademijos leidykla, 2010
© Vilniaus universitetas, 2010

Labour induction in postdate pregnancy: when to start -
at week 40 or 41 of gestation?
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Introduction. Post-term delivery is associated with significantly increased risks of perinatal and
maternal complications. The aim of the study was to compare maternal and neonatal complica-
tions in two groups: women who delivered at 41 completed weeks (study group) and women who
delivered at 40 completed weeks (control group).

Materials and methods. This is a retrospective case-control study which included all preg-
nant women who delivered in the Vilnius City University Hospital (VCUH) from January 1, 2007
to December 31, 2007. Patients were eligible for inclusion in our study if they delivered a live
birth beyond 41 weeks of gestation during the study period in the VCUH (n = 182). Using the
week of gestation as the primary predictor variable, we examined its association with the follow-
ing outcomes: mode of delivery, expectant management or labour induction, labour induction
method, delivery time, perineal laceration, postpartum hemorrhage, meconium-stained amni-
otic fluid, oligohydramnios, umbilical artery pH, neonatal morbidity, duration of hospitalisation.
From all the women who delivered from 40 completed weeks to 40 weeks + 6 days (n = 193) in
the same study period, every tenth woman was selected for the control group.

Results. The pregnancy protracts frequently for nulliparous women without reference to
mother’s age. Labour induction in them more frequently occurs at 41 completed weeks than
in the control group (39.6% vs 14.5%, p < 0.05; OR 0.37), and the main way of induction in
prolonged pregnancies is vaginal prostaglandins. The mother and her newborn at 41 completed
weeks tend to have a higher risk of oligohydramnios (10.4% vs 5.2%, p < 0.05; OR 0.5), umbilical
cord rotation around the baby’s neck (57% vs 43%, p < 0.05; OR 0.7), meconium-stained amniotic
fluid (27.4% vs 16.6 %, p < 0.05; OR 0.6), vacuum extraction rate (7.7% vs 3.1%, p < 0.05; OR 0.4),
newborn acidosis (45.5 % vs 33.2%, p < 0.05; OR 0.73). When meconium-stained amniotic fluid
is diagnosed at 41 completed weeks, the delivery should be monitored more intensively because
of a higher risk of newborn acidosis after the labour. The mode of delivery, delivery duration,
mother’s injuries, postpartum hemorrhage and complications, also Apgar scores show no signifi-
cant differences in these groups.

Conclusion. When delivery occurs at 41 competed weeks, the results are worse as compared
to those of the delivery at 40 completed weeks. Therefore, it is reasonable to induce labour at 40
completed weeks and beyond of gestation. This suggestion requires large prospective studies and
a very precise gestation time estimation for all pregnant women before recommending labour
induction at 40 competed weeks.

Key words: gestational age, post-term pregnancy, caesarean delivery, labour induction, expectant
management, meconium-stained amniotic fluid

BACKGROUND

to 10 percent continue to at least 42 weeks’ gestation (2). When
a pregnancy continues beyond term, the risks of babies dying

According to the World Health Organisation, the definition of
post-term pregnancy is the pregnancy that has extended to or
beyond 42 weeks (294 days) of gestation (1). Approximately 5
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inside the womb or in the immediate newborn period increase
(3). The most frequent cause of an apparently prolonged ges-
tation is an error in dating (4, 5). Post-term pregnancies are
associated with numerous adverse outcomes. Maternal risks
include emergent caesarean delivery, vacuum extraction or
forceps delivery, cephalopelvic disproportion, cervical rup-
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ture, perineal lacerations, dystocia, large fetus, fetal death,
postpartum hemorrhage. Neonatal risks are asphyxia, aspi-
ration, admission to intensive care after birth, bone fracture,
peripheral nerve paralysis and others (2, 6-8). Women with
post-term gestations, who have unfavourable cervices, can ei-
ther undergo labour induction or be managed expectantly (4,
9,10). A policy of labour induction after 41 completed weeks
or later, compared to awaiting spontaneous labour for at least
one week (42 completed weeks), is associated with fewer peri-
natal deaths and meconium aspiration syndrome, without an
increased risk of caesarean section (A) (9, 11).

The rates of labour induction are increasing. Whether
elective induction of labour improves outcomes or simply
leads to greater complications is debated in the scientific lit-
erature. Randomized, controlled trials suggest that elective
induction of labour at 41 weeks of gestation and beyond is
associated with a decreased risk for cesarean delivery and
meconium-stained amniotic fluid (12). There were no recent
studies of elective induction of labour at less than 41 weeks
of gestation. Among women with less than 41 weeks of ges-
tation, there were trials which reported no difference in the
risk of cesarean delivery among women who were induced
as compared to expectant management. When the data were
stratified by country, the odds of caesarean delivery were
higher in women who were expectantly managed compared
to elective induction of labour in studies conducted outside
the USA (13).

Elective labour induction after 41 completed weeks is the
main reason for post-term pregnant women hospitalization
in VCUH. The evidence-based local medicine protocols sug-
gest inducing labour at and after 41 completed weeks in low-
risk pregnancies (11).

The evidence regarding elective induction of labour prior
to 41 weeks of gestation is insufficient to draw any conclu-
sion.

OBJECTIVE

To compare maternal and neonatal complications in two
groups: women who delivered at 41 completed weeks (study
group, SG) and women who delivered at 40 completed weeks
(up to 40 weeks + 6 days, control group, CG).

METHODS

This is a retrospective case-control study which includes all
pregnant women who delivered in the VCUH from January 1,
2007 to December 31, 2007. Patients were eligible for inclu-
sion in this study if they delivered a live birth at or beyond
41 weeks of gestation during the study period in the VCUH.
Maternal demographic data, maternal and neonatal medical
records and diagnoses were obtained by utilizing labour his-
tories.

The gestational age was determined on the last menstrual
period (having in mind menstrual cycle duration). If the

menstrual cycle was irregular, the gestational age was deter-
mined by first ultrasonography in the first trimester by CRL
and GS mesurements and in the second trimester by BPD
measurement.

In order to obtain relatively low-risk pregnancies, exclu-
sion criteria included chronic hypertension, preeclampsia,
pre-existing or gestational diabetes, placenta praevia, multi-
ple gestation, non-vertex presentation, and fetal anomalies.
Using the week of gestation as the primary predictor variable,
we examined its association with the following outcomes:
mode of delivery, expectant management or labour induc-
tion, labour induction method, delivery time, perineal lacera-
tion, postpartum hemorrhage, meconium-stained amniotic
fluid, oligohydramnios, umbilical artery pH (Table 1), neo-
natal morbidity, the average time of in-hospital stay. The fur-
ther exclusion criteria were patients with a prior caesarean
and caesarean delivery prior to the onset of labour. The study
group included 182 women who delivered at 41 completed
weeks and later up to 42 completed weeks.

Table 1. Umbilical artery pH standards by Zalar and Quilligan (1979) (14)

Norm >7.25
Preacidosis 7.20-7.24
Light acidosis 7.19-7.15
Moderate acidosis 7.14-7.10
Increasing acidosis 7.09-7.00
Deep acidosis <6.99

From all the women who delivered from 40 completed
weeks to 40 weeks + 6 days (n = 193) in the same study pe-
riod, every tenth woman was selected for the control group.

The data were collected employing MS Windows XP Excel
2007. Sstatistical analyses were performed using the statisti-
cal programmes SPSS for Windows (version 15.0). The distri-
bution of data was checked using the Kolmogorov—-Smirnov
test. Differences of parametric data were tested using the in-
dependent sample t-test. All nominal variables were evalu-
ated using the chi-square-test, and the p values less than 0.05
were considered statistically significant.

RESULTS AND DISCUSSION

In 2007, the VCUH registered 3331 deliveries, of them 182
(5%) were at 41 completed weeks. There were no stillbirths
in this group; 1930 women had labour from 40 weeks to
40 weeks + 6 days, and every tenth woman from this group
was selected to the control group. The control group included
193 women.

There was no age difference between the groups
(SG - 27.03 + 4.84 years, CG - 27.74 + 5.08 years, p = 0.9;
OR 0.94).

Nulliparous women delivered more frequently af-
ter 41 completed weeks as compared to the control group
(SG - 126 cases, 69%; CG - 104 cases, 54%; p < 0.05;
OR 1.5).
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There was no evidence of a statistically significant dif-
ference in the risk of caesarean section (vaginal births:
SG - 151 cases, 83%; CG - 160 cases, 83%; caesarean section:
SG - 31 cases, 17%; CG — 33 cases, 17%; p = 0.9; OR 1.0) for
women who delivered at 41 completed weeks or at 40 weeks
to 40 weeks + 6 days, respectively. Nevertheless, after labour
induction caesarean sections were more frequent in the group
of 41 completed weeks (SG - 16 cases, 22%; CG - 3 cases,
10%; p < 0.05; OR 2.3).

As expected, labour induction was more frequent at 41
completed weeks (n = 72, 39.6%; p < 0.05; OR 0.37), and the
main technique for induction in this group was vaginal pros-
taglandins (Misoprostolum 25 pg) each 6 hours (n = 46, 64%;
p < 0.05; OR 0.08).

In the period from 40 weeks to 40 weeks + 6 days of ges-
tation (n = 28, 14.5%; p < 0.05; OR 0.37), the main way of
labour induction was amniotomy and intravenous oxytocin
infusion (n = 24, 86%; p < 0.05; OR 0.42) with a favourable
cervix (Bishop’s score more than 4).

Delivery time was lightly shorter when labour occurred at
40 weeks to 40 weeks + 6 days, but there was no statistically
significant difference between the groups (p = 0.5, OR 0.89)
(Fig. 1).
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Fig. 1. The mean delivery time

There was a higher risk of instrumental delivery when
labour occurred at 41 completed weeks. The vacuum extrac-
tion rate was 7.7% (n = 14; p < 0.05; OR 0.4) in SG and 3.1%
(n = 6; p < 0.05; OR 0.4) in CG. Forceps were not used in
either of the groups.

Postpartum hemorrhage was more frequent in the study
group (SG: n = 16, 8.8%; CG: n = 13, 6.7%; p = 0.2; OR 1.3),
but there was no statistically significant difference between
the groups.

Much to our surprise, the results of complications after
delivery were unexpected (fever, haemotransfusion). With no
significant difference, more complications appeared after de-
livery at 40 weeks to 40 weeks + 6 days of gestation (Fig. 2).

The rate of perineum lacerations was the same in both
groups (splits: in SG — n = 28, 15%; in CG - n = 31,16%;
p = 0.8; OR 1.04; snips: in SG - n = 72, 40%; in CG - n = 70,
36%; p = 0.5; OR 0.92). There were no major maternal peri-
neal traumas.
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Fig. 2. Complications after delivery

Newborn singularity and outcomes were searched in de-
tail in both trial groups.

There were more female newborns in the study group
(SG: n = 100; 55%, CG: n = 96, 50%; p = 0.5; OR 0.91) than
male newborns (SG: n = 82, 45%; CG: n = 97, 50%; p = 0.5;
OR 0.89), but with no significant difference.

When labour occurred at 41 completed weeks, there was
a higher risk of newborn paratrophy (SG: n = 42, 23.1%;
CG: n = 38, 19.7%; p = 0.5; OR 0.85), but a lower risk of
newborn hypotrophy than at 40 weeks to 40 weeks + 6 days
(SG: n = 6,3.3%; CG: n = 16, 8.3%; p < 0.05; OR 0.39). The
mean newborn weight in the study group was 3683 £ 412 g
and in the control group 3610 + 446 g (p = 0.9; OR 1.08).

The newborns from the study group were 0.5 cm higher
than in the control group, their other measurements were
also bigger, but the difference was not statistically significant

(Fig. 3).
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Fig. 3. Newborn body measurements
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We analysed the factors that could influence the worse
newborn outcomes, such as umbilical cord rotation around
the baby’s neck, amniotic fluid index (AFI), meconium pres-
ence in amniotic fluid, Apgar score after labour.

Umbilical cord rotation around newborn’s neck was more
frequent in the study group (SG: n = 66, 57%; CG: n = 49,
43%; p = 0.05; OR 0.7). Is this the reason for late delivery,
or conversely — is it the result of prolonged pregnancy? We
found no answer to this question.

AFI were also different in the groups. There was a statisti-
cally significant risk of oligohydramnios in the SG (AFI < 5)
(SG: n =19, 10.4%; CG: n = 10, 5.1%; p < 0.05; OR 0.5), but
polyhydramnios (AFI > 20) was less frequent in the control
group (SG: n = 4, 4.8%; CG: n = 12, 6.7%; p = 0.6; OR 0.3).
Meconium in amniotic fluid was found statistically signifi-
cantly more frequently when labour occurred at 41completed
weeks of gestation (SG: n = 50, 27.4%; CG: n = 32, 16.6%;
p <0.05; OR 0.6).

The umbilical artery pH analysis after delivery is per-
formed to all newborns in the VCUH. It is one of indica-
tors which shows how long fetus hypoxia and the newborn’s
metabolic disorders continue. When the pH is less than 7.25,
acidosis is determined (Table 1). We found an evidence of the
statistically significant risk of acidosis (pH < 7.25) in new-
borns who were born at 41 completed weeks. There were
more cases of light and increasing acidosis but less of moder-
ate acidosis in the study group (Fig. 4).

We compared the results and found a correlation between
meconium-stained amniotic fluid and acidosis in the groups.
The risk of acidosis is higher in a newborn when meconium
in its amniotic fluid is found at 41 week and later (p < 0.05;
OR 0.33; RR 0.92) (Fig.5).

The final estimation of newborn wellbeing is the Apgar
score. There was no evidence of a statistically significant dif-
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Fig. 4. Cases of acidosis in SG and (G
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Fig. 5. Correlation between meconium-stained amniotic fluid
and umbilical artery pH

ference in the risk of a low Apgar score in either of the groups
after the 1st minute (SG: 9 £+ 0.97; CG: 9.1 £ 0.95; p = 0.9;
OR 1.05) or after the 5th minute (SG: 9.8 +0.7; CG: 9.8 + 0.58;
p=0.9; OR 1.0).

No statistically significant difference was found in the
groups as regards the structure of perinatal morbidity (Ta-
ble 2).

Table 2. Perinatal morbidity in SG and (G (p = 0.27)

| Study group | Control group

General morbidity 50 41
Perinatal hypoxia 6 5
Perinatal infection 8 5
Cephalhematoma 12 8
Fracture of clavicula 1 5
Hyperbilirubinemia 11 8
Meconium aspiration 1 0
syndrome
Postmaturity syndrome 3 0
Other diseases 8 7

We checked the average time of in-hospital stay after de-
livery. Women who delivered at 41 completed weeks stayed
longer (SG: 3 + 1.473 days) than those who delivered from
40 weeks to 40 weeks + 6 days (CG: 2 £ 0.086 days), but the
difference was not statistically significant (p = 0.4; OR 0.47).

According to Nicholson, in the low-risk group optimal
time of delivery was calculated to be 37 weeks + 1 day to
41 weeks + 0 day (15). In the study of Caughey, among the
low-risk women who delivered at 37 completed weeks or
beyond, the rates of primary caesarean delivery, operative
vaginal delivery, third or fourth degree perineal lacerations
and chorioamnionitis increased at 40 weeks of gestation
(p <0.001) and the rate of postpartum hemorrhage increased
at 41 weeks of gestation (p < 0.001) (16). Our study is in con-
cordance with these statements — we found a higher risk of
oligohydramnios, umbilical cord rotation around the baby’s
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neck, meconium presence in amniotic fluid, vacuum extrac-
tion rate, newborn acidosis at 41 weeks of gestation and be-
yond.

The main complication of labor induction after 40 com-
plete weeks of gestation is emergent caesarean delivery due
to labour dystocia or fetal distress. This pattern is debated
in scientific literature. Recent studies show that the medical
staff education and the development and enforcement of in-
duction guidelines contributed to a decrease in inappropriate
inductions, a lower caesarean birth rate for electively induced
nulliparous (17). Wennerholm’s study found that more wom-
en randomized to expectant management delivered by cae-
sarean section (18). Our study found that caesarean delivery
rate was the same in both groups — at 40 or at 41 complete
weeks of pregnancy, but much more often cesarean section
was made in the study group after labour induction.

ACOG recommendations (published in 2004) are based
on level C evidence; many authorities recommend prompt
delivery in a post-term pregnancy patient with a favorable
cervix and no other complications (4). In the recent study of
Caughey (in 2009), the rates of operative delivery, postpar-
tum hemorrhage, chorioamnionitis, perineal lacerations and
endomyometritis all increased beyond 40 weeks of gestation.
Management of the pregnancies that progress beyond the es-
timated date of delivery should include counseling regarding
the risks of increasing gestational age (12). We found the same
rate of caesarean delivery beyond 40 and beyond 41 week of
gestation, and after labour induction caesarean sections were
more frequent in the group at 41 completed weeks than at
40 weeks to 40 weeks + 6 days.

Accurate pregnancy dating is important for minimizing
the false diagnosis of postterm pregnancy. The gestational age
is determined on the basis of the known last menstrual pe-
riod in women with regular, normal menstrual cycles. It must
be combined with findings of the first ultrasound examina-
tion. Although recent data have highlighted the accuracy of
first trimester ultrasonography, the variation by ultrasonog-
raphy generally is £5 days to 12 weeks, £ days to 20 weeks (4).
In our study, we collected these findings from medical data.
To obtain more precise results, a large prospective study and
a very precise gestation time estimation were needed for all
pregnant women before recommending labour induction at
40 completed weeks.

Our suggestion is that labour induction is a more appro-
priate way for postterm pregnancy management if the preg-
nancy is 40 completed weeks and the patient has a favorable
cervix.

CONCLUSIONS

1. The pregnancy protracts frequently for nulliparous women
without reference to the mother’s age.

2. Labour induction occurs more frequently at 41 com-
pleted weeks than from 40 weeks to 40 weeks + 6 days of ges-
tation, and the main way of induction in prolonged pregnan-

cies is vaginal prostaglandins (Misoprostolum 25 ug every
other 6 hours).

3. The caesarean delivery rate was the same in both
groups. After labour induction, caesarean sections were more
frequent in the group of 41 completed weeks than at a period
from 40 weeks to 40 weeks + 6 days.

4. The risk factors such as oligohydramnios, umbilical
cord rotation around the baby’s neck, meconium presence in
amniotic fluid, vacuum extraction rate and newborn acidosis
are much higher for the mother and her newborn at 41 com-
pleted weeks.

5. After meconium-stained amniotic fluid is diagnosed at
41 completed weeks, the delivery should be monitored more
intensively because of a higher risk of newborn acidosis after
labour.

6. The inferior results of delivery occurring at 41 complet-
ed weeks are due to induced labour at 40 weeks to 40 weeks
+ 6 days of gestation. However, this suggestion requires larger
prospective studies with a very precise gestation time estima-
tion for all pregnant women.
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KADA GERIAU SUZADINTI GIMDYMA - 40 AR 41-3
NESTUMO SAVAITE?

Santrauka

Ivadas. Néstumui uZsitesus, labai pablogéja perinatalinés baigtys,
daugéja motinos komplikacijy. Tyrimo tikslas — palyginti motinos
ir vaisiaus komplikacijas dviejose gimdyviy grupése: gimdziusiy
41-3 néStumo savaite (tiriamoji grupé — TG) ir gimdziusiy 40-3
néstumo savaite (kontroliné grupé - KG).

Medziaga ir metodai. | §j retrospektyvy atvejo-kontrolés ty-
rimg buvo jtrauktos visos moterys, gimdziusios Vilniaus miesto
universitetingje ligoninéje (VMUL) 2007 m. sausio 1 d. - 2007 m.
gruodzio 31 dieng. Tyrimui atrinkome atvejus, kai moterys gim-
dé VMUL 41-3 né$tumo savaite. Tirtas néstumo trukmeés poveikis
giems veiksniams: gimdymo badui, néstumo priezitros taktikai,
gimdymo trukmei, gimdymo taky ply$imams, kraujavimui po gim-
dymo, mekonijaus atsiradimui vaisiaus vandenyse, oligohidram-
nionui, virkstelés arterijos pH, naujagimiy sergamumui, buvimo
ligoninéje trukmei. Kontrolinei grupei buvo atrinkta kas de$imta
moteris, tirlamuoju laikotarpiu gimdziusi nuo 40 iki 40 savaités
+6 dienos (n = 193).

Rezultatai. Dazniausiai néStumas uzsitgsia pirma karta gim-
dan¢ioms moterims nepriklausomai nuo jy amziaus. Gimdy-
mas daZniau suzadinamas 41-3 né$tumo savaite (TG - 39,6 %;
KG - 14,5 %, p < 0,05; OR 0,37); pagrindinis suzadinimo budas
uzsitesus nétumui — prostaglandinai j makstj. Moterims, gim-
dziusioms po 41 savaités, dazniau nustatyta: oligohidramnionas
(TG - 10,4 %; KG - 5,1 %, p < 0,05; OR 0,5), apie kakla apsisukusi
virkstele (TG - 57 % ; KG - 43 %, p < 0.05; OR 0,7), mekonijus
vaisiaus vandenyse (TG - 27,4 %; KG - 16,6 %, p < 0.05; OR 0,6),
naujagimiy acidozé (TG - 45,5 %; KG-33,2 %, p < 0.05; OR 0,73).
Sioms moterims daZniau atlikta vakuuminé vaisiaus ekstrakcija
(TG - 7,7 %; KG - 3,1 %, p < 0.05; OR 0,4). Diagnozavus mekonijy
vaisiaus vandenyse 41-3 néstumo savaite, gimdymo prieziira turi
buti intensyvesné, nes padidéja naujagimio acidozés tikimybe. Ti-
riant gimdymo buda, trukme, motinos traumatizma, kraujavima po
gimdymo ir komplikacijas, taip pat jvertinant naujagimj pagal Ap-
gar skale, statisti$kai patikimo skirtumo abiejose grupése nerasta.

I$vados. Perinatalinés iSeitys geresnés, kai gimdymas suzadina-
mas po 40-0s néstumo savaités. Siai rekomendacijai pagristi reikia
platesnio prospektyvinio tyrimo, taip pat bitina tiksliai nustatyti
néstumo laika.

Raktazodziai: néstumo laikas, uZsiteses néstumas, cezario pja-
vio operacija, gimdymo suzadinimas, laukimo taktika, mekonijus
vaisiaus vandenyse



