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Abstract

The rate of labor induction is steadily increasing and, in industrialized
countries, approximately one out of four pregnant women has their labor
induced. Induction of labor should be considered when the benefits of
prompt vaginal delivery outweigh the maternal and/or fetal risks of waiting
for the spontaneous onset of labor. However, this procedure is not free of
risks, which include an increase in operative vaginal or caesarean delivery
and excessive uterine activity with risk of fetal heart rate abnormalities. A
search for “Induction of Labor” retrieves more than 18,000 citations from
1844 to the present day. The aim of this review is to summarize the
controversies concerning the indications, the methods, and the tools for
evaluating the success of the procedure, with an emphasis on the scientific
evidence behind each.
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Introduction

Induction of labor (IOL) is certainly one of the most frequently
performed obstetric procedures in the world: recent data indicate
a percentage of induction of up to 35.5% in Sri Lanka', 24.5%
in the United States’, and from 6.8 to 33% in Europe’. In spite of
the extreme diffusion of the procedure, there are still numerous
unanswered questions, or questions that have not obtained a
unanimous consensus in the scientific literature. In general, it is
universally accepted that IOL is indicated when it is thought that
the outcomes for the fetus, the mother, or both are better than with
expectant management, that is waiting for the spontaneous onset
of labor*”; in addition, IOL should be taken into consideration
when the vaginal route is thought to be the most appropriate for
delivery, a concept that is broader than the simple absence of
contraindications to vaginal birth. Furthermore, being a medical
procedure, IOL should be carried out only when there is informed
consent™* and where the precursor for the induction, including
specific risks and benefits and the choice of the method used, are
clearly explained; furthermore, I personally believe that consent
should be accompanied by data on the success of the procedure
in the birth center. A general concern is that IOL might increase
the rate of cesarean delivery and have an impact on the experience
of birth, as in women undergoing IOL it is generally less favora-
ble, even though it is not always easy to separate the effect of the
procedure per se from that of the perception of the obstetric risk
that makes IOL necessary or from its outcome. In other words,
the mother can perceive childbirth complicated by a risk that
makes IOL necessary or that ends with a caesarean section as
negative or less positive. When it comes to IOL, the factors to
be taken into consideration and that can influence its success are
many: among them, the precursor to induction, i.e. the clinical
condition, present or absent, at the time the decision to induce is
taken, the woman’s characteristics, the method of induction used,
and other factors that can predict the success of the induction.
However, it should be borne in mind that the current literature is
not unanimous in defining certain key points such as the definition
for failed induction or even what to consider as the success of the
induction. We will address these points individually.

Precursors for induction

Table 1 presents a summary of the five guidelines available on
the subject’™. The first line presents a general summary of the
precursors with some guidelines being specific of some clinical
situations while others remain more generic. In the case of the
American College of Obstetricians and Gynecologists (ACOG),
for instance, this vagueness is compensated for by the presence of
a series of publications referring to specific clinical situations’",
in which the possibility of induction is dealt with. Given the gen-
erality of the concept that IOL is indicated when terminating
pregnancy is better than expectant management, I have then
chosen to insert a series of specific precursors, those reported by
the National Institute for Health and Care Excellence (NICE), the
oldest of the guidelines, and then verify possible changes over
time in the more recent.

For some precursors, there is a general consensus that recommends
induction: for example, for pregnancy at or beyond term where
everyone agrees on the induction between 41° and 417 weeks*™'*
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or for pre-labor rupture of the membranes (PROM)**'"". For
others, there is a general consensus that instead does not
recommend induction: in the case of fetal macrosomia, all
guidelines agree that macrosomia, by itself, should not be
considered a precursor for induction (Table 1'’). However, a recent
study that randomized 818 women, including approximately 10%
diabetic patients in each group, with singleton fetuses whose
estimated weight exceeded the 95th percentile showed that IOL
for suspected macrosomia is associated with a reduced risk of
shoulder dystocia and associated morbidity compared with
expectant management, with no increase in cesarean delivery
rate'®. The results of this study have changed the conclusions of
the Cochrane review on this topic'”'%.

A particular mention should be made of the so-called elective
induction: the Society of Obstetricians and Gynaecologists of
Canada (SOGC)® defines it as IOL in the absence of acceptable
fetal or maternal indications. NICE' more generally defines
“elective” clinical procedures that are planned rather than becom-
ing necessary as emergencies and therefore applicable to other
procedures as well (the most frequent being caesarean delivery).
In the Queensland guidelines’, elective induction seems to coin-
cide with induction by maternal request. In truth, the concept of
elective induction has increasingly been defined as an induction
at term, without an apparent clinical reason, in order to improve
maternal and perinatal outcomes. To my knowledge, the first
reference dates back to 1947, and since then many
observational studies’* and some randomized studies (revised
in**%) have been published. The latest contribution is that of the
Maternal-Fetal Medicine Units Network which, in August 2018,
published the results of a multicenter trial that included 6,106
low-risk women randomized to receive IOL at 39°-39* weeks or
expectant management. The primary outcome of the study was a
composite of perinatal death or severe neonatal complications and
the conclusions were that elective induction does not reduce the
composite adverse perinatal outcome but nevertheless results in a
significantly lower frequency of cesarean delivery (18.6% versus
22.2%; relative risk 0.84; 95% confidence interval [CI] 0.76 to
0.93) However, a most recent systematic review and meta-analysis
of 7 randomized controlled trials with 7598, has shown no effect on
the cesarean delivery rates”. The rationale for elective inductions
would be to manage pregnancies between 39° and <41° weeks, as
before and after these gestational ages perinatal outcomes are worse
than at term”*. Overall, the results of these studies do not show
clear evidence that a policy of elective induction in low-risk parturi-
ents brings a clear advantage’". In addition, it has been pointed out
that IOL requires a range of human resources, services, monitoring,
and interventions, all of which should be available if elective IOL is
to be conducted safely*.

Another specific mention should be made of IOL after a previ-
ous cesarean delivery: the conclusions of a recent review and
meta-analysis on eight retrospective studies published between
2000 and 2013% are that TOL slightly increases the risk of uterine
rupture/dehiscence (1.1% versus 0.6%; OR 1.62; 95% CI
1.13-2.31) and of repeat cesarean delivery. However, IOL might
be necessary in women with a previous cesarean delivery and
should be considered a reasonable option provided that all possible

Page 2 of 11



F1000Research 2019, 8(F1000 Faculty Rev):1829 Last updated: 01 NOV 2019

2| 983 'SOUSIM PUB SBOUBISWNDIIO
j0}soidosiw ploAe ‘ainidn S,UBWIOM 8U} JUNOD2R Ojul Buiye}
aulBIN JO ¥SII pasealoul ‘sISeq [enpIAIpUl UB UO Juswabeuew
[enualod ‘uonealpul [ee) Jue0adxe 40 ‘SO ‘ga5d [eulben yim
suoleolpul ‘SO snoiAaid yum uswom ul 10| 10 [euJalew e Joy uondo 70| palayo aqg Aew g0 snoinald e pey
o1j108ds 8y} Jo aUQ pauonuawl JON J0} papUBWIWO8I JOU S| |0}S0IdoSIN 9|QBUOSESAJ UOIONPU|  SABY OUM USWOM ‘pajedlpul S| AJaAllap §| S0 shoinald
|| @83 ‘(esiwoidwod
(g) seueiquiawl painidnl yim [ela) 10 uonoajul ‘ajduwexs Jo}) suoledlpul
aniebau UBWOM |[E J0} PapUBWIWODS] 01118}SC0 [BUONIPPE 8Je 818y} SSajun
SgH YiM Wia) Jeau usym s| Aianljep ‘1e1ealb Jo SH99M {€ 810J8Q 1IN0 PalLBD 8g 10U
asgn03 jo uonuenaid 104 suonedIpul Jaylo Jo sUQ uonelseb Jo syeem /0+7€ I pINoys 101 ‘INOHdd sey uewom e | INOHdd
‘UOIIEPUSWILLIODSI
B 9NSS| 0] 90UBPIAS JUBIDILNSUI
‘SMeeM O+ /¢ Jeye SBeM 8Jay} Se ‘Opew Sem
yuiq ueld ‘(oluonoyoip 1o SyeeM 8e< uollepuUsLIWODal OU ‘WIB) Jeau Io
oluoloyoouow) saloueubald  pue psjedldwodun usym 1e Aoueubaid uimi pajeoldwooun
uim] pareolidwosun uj suonedipul Jaylo, Buowy UB YlM Uswom ul Q| o4 pauonuaw JoN  aulepinb ayi Jo Hwal 8y} Jo apIsino ealy  Aoueubald uim|
‘wJal 1B INOYd Jeue sinoy
2 Ajorewixoidde sjeldoidde s| 70|
‘JuswebeuewW jueloadxs Jo g35d |eulbea
Ssuoneaipul ‘wiel e NOHd Yiim UM Ol 4O 8210Yd B palslo 8q p|noys
asgon03 Jo uonuanaid 104 Jay10, 8yl Jo auQ UBWOM 10} papuswiliodal si 10| SaA  (SM@eMm /E3) wisl 1B INOYd YIM UBWIOAA INOYd
‘(o1wosoloew) abe
(@-111) "elwosoioeW 0l @88  [euonelsab o) abie| sI Ageq e s1oadsns
‘8UOJE BIWOS0IoBW [e1e} pa1oadsns o) (g) [euolssajoid aledyjjesy e 8sneoaq
1O UoI01dsSns [BoIuUl|O JO SISBq Ajgj0s pawuopad aq "BILIOSOJOBW [B18) paloadsns 0| 10} UoIEDIPUI UB 10U S| Aldwis 1no paied ag 1ou pinoys 10| BIWOS0I0BW
8y} U0 papuswIWodal 10N JOU P|NOYS SUOIIONPU| O} PAPUSLIWODS] JOU S| WIS} 1B JO| BIWOSOIOBW [B18) Pa1oadsng  ‘Suoied|pul Jaylo Aue Jo 8oussqe 8yl U) eled
S9OUBISWNIIO ‘PapUBWIWLIODAI JoU S| uonelseb
pue suoneolpul suoneolpul o syeam | alojeq 10| ‘Aljewlouge saleqelp
olj108ds 8y} Jo aUQ Jay1o, 8yl Jo auQ Aluo 8y} sI sejegelp [euoneisab | SaA  aulepInb sy} JO JWaJ 8y} JO SPISINO BalY [euoneisen
‘PEPUBWILIODSI
10U S| SY@am Q+gi Jeue  (v—|) arel SO ey Buisealoul
Bunrep ‘'sedoueiswnallo B0 INOYYIM SUIOIPUAS GEES 'S9OUBISWNIIIO
pue ‘seouaiajeld [enpiAlpul uoneJidse wniuoosw ‘(g) palapisuod [200| pue seouaJalald s,uelom 8y}
‘YHIg1Is Jo s oiy10ads pue Aljenow [eleunad 80 UBD S)}88M //0+2h JUNODOR OJUl 8B} PINoys Buiwi} Joexa
8y} uo spuadap Buiwin 20npas Aew uonuaAIaUl ‘uonelsab pue //0+ L usamiag 10| ay| ‘Aoueubaid pabuojoid Jo s)sl
Joex3 ‘Syeem O+ | Jaye SIY} Se ‘Syeem O+gi JO (L+0¥<) s¥eem | payoeal (V) pepuswwoosl BU] PIOAB 0} S¥e8M O+2 pue O+
papuswwodal ‘seloueubaid pue O+ | Usamiag 10| aAey 0] AJulelIad Ylim Umous| ale S| sy@em //9 +27 Ag pue usamiaq Q| Paialo ag Ajlensn pjnoys wiay
pa1eo||duwodun I04  PaIslo &g PINOYS USWOAN OUM USWOM IO} PBPUSLILIOISY S)oOM //0+2 J8le TO| seloueubaid pajedidwooun Yim USWOA)  PuoAaq 1o jeaN
SUOIJEDIPUIBIUOYD
suoneoIpul 1Ol JeylQ  suonedipul 8|qeldesoeun
SOOUBISWINIIO suoneoIpul 1oyl suolesIpul
pue suoleolpul o1j10adg Awoud ybiH S9OUBISWNDIID O1j108ds Al suoneoIpul 8|qISSOd S9OUBISWNDIID Oj108ds O} jo Arewwung
<102 ‘pue|susanp :€1L02 ‘0D0S /1102 ‘OHM 46002 ‘D90JV +8002 ‘IOIN

"10qe| JO uonoNpPUI 8y} uo sauljepinb sjqejieae ayj Jo Alewwns ‘| a|qel

Page 3 of 11



F1000Research 2019, 8(F1000 Faculty Rev):1829 Last updated: 01 NOV 2019

suoleolpul
o1109ds 8y} Jo suQ

‘ejendoidde s yuiq|ns
1enald 01 Wiy e 10|
‘90UE||I9AINS [B)8} 8SEBIOU|
‘Juswebeuew jueloadxs
Buipuswwo9al §| ‘yuiqg Jo
Buiwn pue epow BulUIBOUOD
uoIS109p 8y} S10aye Alienas
‘yuig jo Buiwn ereudoidde
aJow ybnoiyl 8wooINo
|ereunad Buinoidwi Ul 1sISse
Aew JojddoQ@ snsousa
SNONP pue ‘[eigelad
a|ppiw ‘Aispe [Bdl|Igun Jo
9sN ‘YO Ylm ssigeq o4

pauonua 10N

(eoualoyaid

Japinoid aleoyiesy Jo
1uaned Jo asneoaq A|9|0s
10U "8°'1) Ajlwey Jay pue
UBWIOM 8Y} JO SBOUEB]ISWNDIIO
|[euondaoxe uo paseq

wual 18 Q| 1episuo)

pauonusw 10N

<L 10Z ‘pue|sussnd

.SuoleoIpul
18U10, 8} O BUQ

suoneolpul Aioud-ybiy
2yl JO 8UO Sk asiwoIdwod
|e1e) pajoadsng

UONEDIPUIBIUOD SE
pauonusw Yyosaiqg Buljjoo4

UolBOIpUl 8|geIdadoBUN

.SuoleoIpUl J18Ylo, J0o 8UQ

:€102 ‘0908

a.e |01soidosiw [eulbea Jo |elo
‘SN SNOJjewWoU. Ue J0 peap B YIIm
UBWOM Ul J8)sawlll} paiyl eyl u|

"0l 10} pPapUBLILIODSI
Sl ®8g

(g) sebe |euonelseb

Jere| je erendoidde si Q|

uoljeoIpul

pauonusw Ajieoljioads 10N 9|gissod Se Ho)4 a1oneg

pauoiusW 10N pauonuaw 10N

pauoiuaWl 0N pauonuawW 10N

paonpul g Aew Joge| Aym 1o}
suoseal 013s160| ul papn|ou|

46002 “D00V

pauonusw 10N

/1102 ‘OHM

‘Juswiebeuew jueloadxs Jo 10|
ajeIpallWl JO 810D B PaJayo ag p|noys
ays ‘Buipas|g J0 U008l JO 9OUBPIAS
OU S| 818y} PUE ‘1OBJUI BJE saueIqUIBW
18y ‘|lam AjeoisAyd aq o1 sieadde
UuBewom ayl §l ‘g4N| Ue Jo Juans ay u|

‘pPepUBWILWIODDI
10U S| 70| ‘@siwoldwod [e1ey
PBWLIUOD YIIM HE)- 818A8S S| 8J8U] |

“UBWIOM BU} UIM SYSH Paleloosse
oy} Buissnosip Jaye ‘pajesipul sI AloAllop

JI '‘Palelo 8q pINoys 101 ‘SO eAlldsie

UB 9ABY 0} JOU S9S00YD UBLIOM B4} pue
‘PBIEDIPUIBIUOD JO ‘PaUIOap ‘|NjsSedonsun
S| UOISIOA Oljeydad [eulalxa §| ‘uoelussaid
yooaiq 8y} ul S| Ageq S,UBLIOM E ji
papuswuooal Ajjessuab Jou si 10|

‘S)9OM OF
Jalje J0 Je palapIsuod g Aew uononpul
‘(s@210} paw.e 8y} yim peolqe pasod
8Q 0} UOOS S| Jouped suewOM 8y Jl
‘o|dwexa J0}) SeouBISWNIIIO [euoldaoxa
Jepun ‘JoAemoH suole 1senbai [eussiew
uo paIsyo aq Ajuinol Jou pinoys 10|

Joge| e1eydioalid Jo

AJOISIY B YlIM UBWOM O] palajo Ajpunnol
a0 10U p|noys sjeuolssajold aseoyyeay
AQ pepusiieun yuig e pioae 01 10|

8002 ‘IOIN

adni

494

uonejussaid
yooaig

1senbai
[eularen

Joqe| erendioald
jo AIoiSIH

Page 4 of 11



‘uolreziuebiQ YieaH PLOM ‘OHM Bpeue) Jo SisIBoj00seUAL) PUE SUBIOIIBISQ JO A19100S ‘DS Seueiquisw a8y} jo ainydni Jogelaid wisiaid ‘NOYdd ‘saueiquiaw
ay} Jo ainidnJ Jogelaid ‘NOHd {(Buoisoidoulp) z3 uipue|Belsoid ‘gaod ‘uipue|Beisold ‘Hd :oous||eox3 aled pue yieaH Joj 81niisu| [leuoieN ‘JOIN Yleap [e1a} suleinenul ‘q4n)| 4oge| Jo uoionpul 10| ‘Sn90020idalis
g dnoib ‘sgo ‘uonousal ymoib [e1e) ‘Yo ‘esessip [e000001dang g dnoib 1osuo Alies ‘asgo 03 AydelBoo0ioIpied ‘6] (UOIIOSS UBSIESSD ‘S)) SISIB0j00SUAL) pUE SUBIOIIBISQ JO 968[|00 UBDLBWY ‘HOIY

F1000Research 2019, 8(F1000 Faculty Rev):1829 Last updated: 01 NOV 2019

‘SS9 Io

9 SI Sd 8yl |l 8|qeloaejun sl
XIAI90 8Ul (O [NSS829Ns
Jo sJojoIpaid Juepodwl 8y}
4O BUO S| XIAI9O 8U} JO 81BIS
ay}) 8100s doysig au1 Ag

papuswwodal
10U 9S0p puodas Bw O
:Aressad suolsoidoulq

Bu ¢ jo asop
wnwixew :job suoisoldoulq

JOIN se swes

Ssolji[ew.iouge alel Jesy
€1} INOUHM SBINUIW O Ul
SUOIIOBIIUOD BAl} UBY) SO

paulep 10N

2100s doysig

SO Jo
70| 1e 1dwsaie puodss Aq

PBMO|[0} SINOY g IO} SUIOY
abJeyosip lo/pue ‘poyiawl
7Ol ©AlfeulS}E UE JOpISUOD
‘orelidosdde J| "u1001AX0 JO
sinoy g| Jeye Joge| A1loe

Ul Jou JI Jamo| Apuedijubis

SI UnIg [eulbeA Jo pooyijexi|
8y ‘8Jed Jo} suondo ssnosip
pue ‘©] D Buisn Buiagjiem
[B}o} SSOSSE ‘S0UBISWINIIID
[BOIUIIO [BNPIAIPUI BY} MBIASI
‘paaibe Ajeseush Jou ale
101 Palie} 10} BUSIIO 8y |

<102 ‘puE|Susanp

‘palUBWINOOP 8q
pinoys e100s doysig oy

‘uononpul
10 poylew areldoidde sy}
108|8S 0} pPUE $S929NS JO
pooyleXi| 8yl sullLIBIdP
0] 2100s doysig ay1 Ag

$9d
10} 9SOP WiNWIXewWw ON

‘Alani|op [euibeA e

JO pooy||ayl| 8y} 8se8IoU|
0} XIAI9D BU} 81e|Ip 10
‘90BJJ0 ‘UB}OS 0} sueswl
Jay30 Jo [eoibojoorwieyd
jo @sn ay |

‘S9INUIW OF 190
pabelone polad ainuiw
-0} Jad suonoenuod
OAl} UBY) 8IO|\

70l $0 sinoy gy 03
e uiyim Assajiep [euibep

2100s doysig

paulep 10N
:€102 ‘0D0S

;eonoeld [eoulo
Ul 01 Jo poyiaw ayy Bunosies ul
pasn 8q 8100s doysig 8yl UBd MO}

uonuaw o14108ds oN

paulsp 10N

paulsp 10N

SS200NSs
70! 10 Joyedlpul Ue S| 81es SO

paulsp 10N

paiyioads jou Ing ‘SO Bueoipul
AJ1JesSse08U 10U SB POUONUBIA

/1102 ‘OHM

Joge|
snoauejuods Jaye eyl o}
JejlwIsS S| UoRoNPUIl JOge| Jalje
Kianijep |euiben jo Aljigeqold
8] ‘g UBY} 8J0W S| 8100S [0}
8yl §| ‘9 Jo 8100s doysig e se
pauljap usaq sey Ajelaush
XIAIBO 8|gEJOABUN UB :WSISAS
Bulioos oinjed doysig syl Ag

Aressad auolsoidoul(

sinoy g UIyIm ul g7/
wnwixew :jab suoisoldoulq

awin Alanilep

0] UooNpUl pue uononpul
pa|le} JO 81kl 8Y} Ul UolIoNPal
lueynsal yim bune|ip pue
‘Buiuuiyy ‘Buluslos [edIAI8D
Jo ssa001d 8y} a1elljIoe) 0] S|
Bujuadii [eoIAI8D JO [EOB By

MOPUIM 9INUIW-0E
B 19A0 pabeiane ‘sainuiwl O}
Ul SUOII0BIIUOD BAI} UBY) IO\

paulsp 10N

2J00s doysig

AIBAl|ep uealessd

JO ¥SlJ 8yl 8onpas Aew
uoionpul psjre} e buisoubelp
210JaQ J0ge| Juale| JOo sinoy
81—¢| 1ses| Je Bumo|ly

46002 D0V

adu sl
XIAI9D 8y 1Byl se1edlpul Ajessushb aiow
10 g Jo 21090s e :2100s doysig ay1 Ag

sinoy
¢ JON0 8S0p duo :Aiessad Hd [euibep

SOSOP OM] JO WNWIXBW S [eulbep

‘suojuUaAIBIU
[eoibojooeweyd Jo [ealsAyd jo ynsai e
SE 10 Aj|leinieu Jaylie sindo0 1| “(81e|1p)
uado 0} Buijels pue (padeys) Ino
pauulyl Buieg o1 pasojo pue Buo| Bulag
wouj obueyd o} adeys sy SMoj[e siy |
‘Juel|dwod pue }os Sau09aq XIAI9O 8y}
Agaieym Joge] 4o 19suo ay} 0} epnjeld v

sejnuIW Qg 1Ses| 1 1o} sepnuiw
0l J8d sUoNOBIUOD BAl} UBY] BION

701 40 sinoy g uyum Assniiep [eutbep

2100s doysig

'sINoY g ulyim (Bw o) Aressed g39d
auo Jo ‘sjealdiul Aunoy-9 1e (bw g—1) |96
1o (Bw €) sig|ge) g35d |euiben om) jo
uonesul 8y} Jo BuilsIsuoo ‘qusulieal Jo
9|04 BUO Jale Joge| YsI|geise 0} ainjieH

8002 ‘FOIN

XIAJ90 8U}
10 JUBWISSOSSY

Buiwn Buiuadi
[eoinleD

Buiuadu
[BoIAIBD

a|01sAsAyoe|

701 Jo $s800Ng

XIAI9D 8}
JO JUBLUSSOSSY

uononpul
10 8in|re4

Page 5 of 11



measures are put in place to safeguard the well-being of mother
and child”.

In conclusion, for very few of the precursors reported in the
guidelines (Table 1) and in the scientific literature’*', there is
clear evidence that IOL actually improves the obstetric and/or
perinatal outcome. An example for all is isolated oligohydram-
nios at term, a popular precursor for IOL: a recent meta-analysis*
including 2,414 women with oligohydramnios and 33,585
controls but only one randomized trial with about 50 women
showed that oligohydramnios represents a risk factor for IOL,
caesarean section, and short-term neonatal morbidity. However,
it is difficult to define precisely whether the outcomes represent
the effect of IOL itself or that of the precursor. The same
applies to other clinical situations in the presence of maternal
and/or fetal pathology.

Success and failure of induction of labor

These two terms would seem contradictory: if IOL succeeds, it
certainly has not failed. However, even from this point of view,
there is no complete uniformity in the literature. In fact, for
induction success, some mean obtaining a vaginal birth, others
add “not complicated”, “within 24 hours from the beginning of the
induction”, or “reaching the active phase of labor” (see also
Table 1). The main problem lies in the fact that success and
failure in this case are not opposed: in general, the success of
IOL should be represented by the achievement of a vaginal
birth, even if it is operative, without a defined time limit (in other
words, if the birth happens within 49 hours of the induction, does
it represent an unsuccessful IOL?). This is particularly true in the
case of obese women, for example, in whom it has been reported
that IOL may take longer than in women of normal weight".
A different issue is the failure of induction, that is the failure of
the process that should have led to labor, independently from its
outcome: in this sense, failure should be only one of the possible
reasons why a vaginal birth is not obtained, should be related
to the procedure per se, and should not be confused with the arrest
of labor in the first or second stage once the active phase has
started. However, if we look at Table 1, the uniformity between
the guidelines is completely lacking: even in the case of NICE’,
it seems that induction failure coincides with the non-achievement
of cervical ripening. It is evident that an agreement of what
induction failure represents is crucial because it heavily affects
the cesarean delivery rate, and many definitions have been
reported***. In the ACOG/Society for Maternal-Fetal Medicine
(SMEM) consensus on the safe prevention of the primary cesarean
delivery™, it is stated that “if the maternal and fetal status allow,
cesarean deliveries for the induction of labor in the latent phase
can be avoided by allowing longer durations of the latent phase
(up to 24 hours or longer) and requiring that oxytocin be
administered for at least 12—18 hours after membrane rupture
before deeming the induction a failure”. Furthermore, in order to
deny the definition of arrest of labor in the first stage, it is neces-
sary to have reached at least 6 cm of dilation. This definition of
failure is confirmed by the American Maternal-Fetal Medicine Units
Network in a recent study of more than 10,000 women®. In
conclusion, it seems reasonable to say that an induction did not
fail without oxytocin being administered to induce contractions.

F1000Research 2019, 8(F1000 Faculty Rev):1829 Last updated: 01 NOV 2019

Prediction of successful labor induction

The identification of the factors associated with the success of the
induction, intended as vaginal delivery, is fundamental for a pro-
cedure which is considered to contribute to the increase in the
cesarean delivery rate™’. One of the main factors is certainly
the assessment of the cervix. From the time of its presentation’’,
the Bishop score (BS) is the most used method to assess the
cervix™ (Table 1), with a BS of 6 or less indicating an unfavorable
cervix and a score of 8 or more a favorable one (and a BS of 7
being homeless). A review that considered more than 40 relatively
mediocre-quality articles that correlated the BS at the beginning
of the induction with its outcome concluded that BS is a poor
predictor and should not be used to decide whether or not to induce
labor™. In an attempt to increase its predictive value, a series of
clinical and biochemical parameters have been added’*. A modi-
fied simplified BS has also been proposed which includes only
dilation, station, and effacement™’’ alone or in combination
with other parameters™. The predictive capacity of the trans-
vaginal sonographic assessment of the cervix has also been
evaluated” ' either by itself or in combination with other
parameters®**°. At present, however, the BS remains the main
tool for the assessment of the cervix at the beginning of the
induction and for the evaluation of cervical ripeness (i.e. its
changes) during the induction process.

Other factors that have been associated with the success of the
induction are parity”’, gestational age and size of the fetus®, body
mass index (BMID)*, age of the mother and the presence of
comorbidities”, and biochemical markers such as fibronectin,
activin A, and insulin growth factor binding protein-1%7"7>
either alone or variously combined’**>**'?. There is a general
agreement in considering parity as a major predictor of IOL
success’*°. Regarding the gestational age, IOL success of late
preterm (34-36° weeks) is similar to that of term pregnancies®,
while in weeks between 24 and 33° it varies between 56.9 and
66.7%, considering only live births. In principle, it can be said
that the success of the induction, meaning vaginal birth, increases
with the gestational age and that >50% of women (also nulliparous
with an unripe cervix) give birth vaginally’®. Scoring systems’’,
nomograms’, and prediction model systems’> have been proposed
but have not been validated yet”’. Recently, a systematic review
of 14 models derived or validated since 1966 has provided a list
of recommendations for improving the performance and utilization
of the models’®.

Methods of induction

The literature concerning the various methods of labor induction
(i.e. cervical ripening and the onset of uterine contractions)
discusses the effectiveness of pharmacological, mechanical,
investigational, and complementary and alternative medicine
means of third trimester IOL"*-*. The pharmacological meth-
ods are oxytocin and prostaglandins (PGEIl: misoprostol and
PGE2: dinoprostone), the latter available in different forms
(tablet, gel, or insert) and, for misoprostol, with different routes
of administration (oral titrated solution, buccal/sublingual,
oral, or vaginal)**. Slow-release formulations are also avail-
able for PGEs. In general, PGEs are the drug of choice when
cervical ripening is needed in the presence of an unfavorable
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cervix (see Table 1). Cervical ripening can be performed in either
an outpatient or an inpatient setting®*%. Oxytocin, instead, is used
when the cervix is favorable (BS 7-8) and is the drug that induces
contractions. Generally speaking, it could be correct to state that
an IOL, in the presence of maternal and fetal well-being,
should not be defined failed before oxytocin administration.
In other words, NICE’s definition* of failure of the induction
appears, according to modern knowledge, difficult to share. Suf-
fice it to say that IOL was widespread practice even before
the introduction of PGEs and that at the time it was based
only on the administration of oxytocin, with good results".
Among the mechanical methods, the most popular is the Foley
catheter® ", either alone’' or in association with oxytocin’~, or
misoprostol””®, and with different balloon volumes’ ', The
combination of mechanical and pharmacological methods used
simultaneously does not show clear benefits in terms of mode of
delivery: the use of the Foley catheter with oxytocin increases the
rate of delivery within 24 hours in nulliparas”’, while the asso-
ciation of Foley and misoprostol'”" reduces the intervention to
delivery time interval and the number of uterine hyperstimulations,
in both cases without influencing cesarean delivery rates.

Alternative methods include castor oil, which has received
renewed interest in recent times'**~'", acupuncture'”, breast/
nipple stimulation'"*"'", sexual intercourse'”, homeopathy'"’, and
hypnotic relaxation'''. For all these methods, the role in IOL is
uncertain, basically because of the lack of studies, if not anecdo-
tal reports. Membrane sweeping deserves a special mention: in
spite of modest discomfort for the mother, it reduces the number of
pregnancies beyond term and the need for induction, without
increasing the infectious risks''”. All the cited guidelines rec-
ommend its execution in all women starting from 40° weeks
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to reduce the incidence of IOL and also before the pharmaco-
logical TOL**. If the cervix is closed and membrane sweep-
ing is not possible, cervical massage in vaginal fornices
may achieve similar effect’.

I do not feel able to state favor for one method of cervi-
cal ripening over another: often the choice of the drug to be
used also passes through local policies, but this is beyond the
scope of this review. However, consensus seems to be unani-
mous that fetal heart rate should be recorded both before and
after cervical ripening, intracervical prostaglandins can be
abandoned, and misoprostol should be avoided in the induction
of women with a previous cesarean delivery.

Conclusions

The purpose of this review is to give some “food for thought”,
showing that the variables involved in the process are many and
ideally should be evaluated on a case-by-case basis. The attempts
made to create successful prediction systems implemented
so far are still far from achieving the intended. In conclusion,
some suggestions can be provided: it would be recommended
that every birth center should be provided with local guide-
lines regarding the IOL; once started, IOL should be continued
until the end; there is no evidence that repeated cycles of cervi-
cal ripening are advantageous in terms of successful induc-
tion (and unfortunately the birth experience in women whose
pre-induction process was eternal has not yet been investi-
gated thoroughly); and the lack of changes of the BS at the end
of cervical ripening is not synonymous with IOL failure. It has
been reported that even in nulliparous women with an unfavo-
rable BS, unchanged after the ripening process with PGEs, the
administration of oxytocin leads to 80% of vaginal deliveries®.
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