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" ���������The indication for labor induction has

been increasing in the world. It is known that cervical

conditions are directly associated to the success of la-

bor induction. Knowledge of cervix anatomy and

physiology during pregnancy and of the different

methods for cervical ripening is essential for indicating

the best cervical ripening method in a given situation,

therefore obtaining the best outcomes following labor

induction. This is a challenge for obstetricians where

not every method is readily available and accessible

and C-sections rates are very high as in Brazil. Some

methods are discussed in this paper including breast

stimulation, membrane stripping, and the use of re-

laxin, oxytocin, prostaglandins, hyaluronidase,

mifepristone, laminaria and Foley catheter.

#�$�%����� Parturition, Prostaglandins, Hyaluro-

noglucosaminidase

���!�����Tem sido mundialmente crescente a indi-

cação de indução do trabalho de parto. Sabe-se que

as condições do colo uterino estão diretamente rela-

cionadas com o sucesso da indução. O conhecimento

da anatomia e fisiologia do colo uterino durante a

gestação, bem como as dos diversos métodos de

preparo cervical, são de fundamental importância

para que possa ser indicado o melhor método para o

preparo de colo em uma situação específica e conse-

qüentemente obter-se melhores resultados nas in-

duções do trabalho de parto. Esse é um desafio para

os obstetras de um país em que nem todos os métodos

estão disponíveis e acessíveis e com taxas de cesari-

anas tão elevadas quanto o Brasil. São discutidos al-

guns métodos incluindo a estimulação dos mamilos,

descolamento de membranas, relaxina, ocitocina,

prostaglandinas, hialuronidase, mefiprestone, lami-

naria e sonda Foley.

&�������'����� Parto, Prostaglandinas, Hialuro-

noglucosaminidase
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The progress of Medicine in general and of Obstetrics
in particular has allowed for more high risk pregnan-
cies to evolve to term or close to term, with maternal
or fetal pregnancy interruption before the onset of
spontaneous labor. This associated to the fact that
vaginal delivery has become the best choice for
women and health professionals1 has created the
growing need to induce labor in women with unripe
cervices. 

Labor induction in unfavorable cervix conditions
is a difficult and lengthy procedure, extenuating for
both mother and obstetrician. Many times it may fail
and this outcome can be frustrating for both. There-
fore, in the face of a situation indicating pregnancy
interruption it is fundamental to assess the cervix
conditions to predict induction success. Vaginal
exam to assess the cervix may be an extremely sub-
jective procedure and for this reason systematic
methods to evaluate and standardize procedures in
the case of need for cervical ripening and/or labor
induction were created. 

In the sixties, Bishop2 published the results of a
study establishing labor induction prognosis through
the assessment of five specific factors determined
during vaginal exam: cervix dilation, effacement,
consistency and position of the cervix and fetal
descent. Values from zero to two for cervix consis-
tency and position, from zero to three for the other
factors are attributed. Considering that four of these
parameters refer to the cervix, it is the fundamental
component of the zero to thirteen score determining
ripeness. He additionally concluded that induction in
women with a score over eight was successful in the
great majority of cases. The Bishop Index represented
a great contribution to Obstetrics. Although other
scores or modifications of the Bishop Index were
created, it remains in use because it is easy to apply
and also efficient in evaluating the degree of cervical
ripeness and establishing prognosis for elective la-
bor induction (Table 1). Therefore, when labor in-
duction is performed, a favorable cervix is funda-
mental to a good outcome as well as an adequate cer-
vical ripening procedure, when cervix is unripe. 
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Theoretically the ideal method for cervical ripe-
ning would be a non-invasive method causing the
same physiological changes in the cervix, i.e. efface-
ment and softening without uterine contractility
compatible with active labor.3 Nevertheless, it is
known that ideal conditions are difficult to obtain
with the use of a stand-alone product, although some
methods do come closer to being ideal, but all may
potentially onset parturition, especially when used in
at term or post-term pregnancies. The difference
between cervical ripening and labor induction is

many times difficult, almost artificial, depending, on
the method used, if only one dose or more than one
drug or increased ministration time of a specific
agent.3

"�����$�������$������$�������������,
�!�������������$������� ���

The uterus and cervix originate from the synthesis of
the distal portion of müllerian ducts followed by the
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central absorption of tissue of the same origin. The
cervix is formed by and extra cellular matrix of con-
junctive tissue comprised by type I, III and IV colla-
gen and only 10% to 15% of muscle tissue.4 The
proportion of muscle tissue for fibrous components
varies approximately from 30% in the internal os to
6% in the external os, with more fibrous tissue con-
centration in the inferior portions of the cervix.5 Other
cervix components are proteoglycans and gly-
cosaminoglycans forming the extra cellular matrix,
fybronectin and elastin.6

Muscle fibers grouped in a circle surrounding
the cervical canal covered by conjunctive tissue
would originate a more fragile external os and a
well developed internal os which could have a pro-
tective role to maintain the embryo. The resistance
of these structures should be surpassed during cervi-
cal ripening, i.e., before labor induction. 

The study of cervix resistance reduction during
pregnancy determined that biochemical factors
caused its physical alterations.7 To identify these
biochemical factors, pregnant rats' cervices were
ripened with progesterone, stradiol, and relaxin.
Then it was determined that estrogen caused cervix
dilation and relaxin reduced collagen concentration.
Therefore, the conclusion is that the association of
the two hormones would cause cervical changes very
similar to physiological ones.8

During parturition a dissociation process in the
cervix occurs without dissolving the collagen fibers
of the extra cellular matrix to enable the passage of
the newborn and the cervix coming back to normal
following pregnancy. This is probably due to
changes in the conjunctive tissue with cohesion re-
duction between the different types of collagens
forming the cervix and the increase of hyaluronic
acid. Following birth water reabsorption occurs and
the conjunctive tissue structure goes back to normal.
Other elements also seem to be involved such as spe-
cific colagenase and polymorphonuclear leucocytes.6

It is known that the cervix is metabolically ac-
tive during cervical ripening and passive during la-
bor.9 This is due to the many changes, some still un-
der study, related to the increased production of
hyaluronic acid regulating the production of inter-
leukin 1-beta, tumoral necrosis factor-alpha and in-
terleukin-8 by uterine fibroblasts. These when
stimulated by interleukin 1-Alpha and by hyaluronic
acid could release the hyaluronidase in the cervix.10

The conjunctive tissue of the cervix is loose with
a great volume of water in its composition. This wa-
ter is not free, it is solvation water linked to proteins
and glycosaminoglycans including hyaluronic acid
(non-sulphated glycosaminoglycan).11 As related to

the cervix, it has been demonstrated that the increase
in the levels of hyaluronic acid as pregnancy evolves
is statistically different from pre-term, at term and
during labor,12 reinforcing the value of its role in the
series of events involved in cervical ripening. 

Physical properties of the cervix depend upon
the relationship between collagen fibers and gly-
cosaminoglycan molecules. In the beginning of par-
turition there is a reduction in the concentration of
collagen and other glycosaminoglycans concurrently
with an increase in the concentration of hyaluronic
acid which then becomes the prevalent gly-
cosaminoglican in the cervical portion of the uterus.
Hyaluronic acid is found in high concentrations in
the cervix prior to the increase of PgE2, relaxin and
progesterone antagonists.10 Hyaluronic acid degra-
dation is dependent on hyalurondase following the
linking of this enzyme with CD44 receptors, hy-
drolyzing the molecule in great fragments thus con-
trolling hydration of this conjunctive tissue because
of the high affinity of these fragments with water.10

There are significant changes in hyaluronidase
activity and in the concentration and molecular
weight of the hyaluronic acid in the cervical mucus
related to the concentration increase of hyaluronic
acid in the first stage of labor and increase of
hyaluronidase activity one week prior to labor and
during the first stage of labor, and decrease of mole-
cular weight of the hyaluronic acid during the first
stage of labor. These changes could be associated to
the physiological adjustment of cervical ripening.13

Among different biochemical changes in the
cervix the capability of producing prostaglandines,
initially studied in vitro, should be mentioned. There
is a production increase at the end of pregnancy as
well. Such demonstration is important to the extent
that prostaglandins are also active in the process of
cervical dilation.14

-���������������,����������

Considering cervix uterus characteristics different
methods have been used to improve its conditions
prior to labor induction. In general they could be
divided into biochemical or mechanical, respectively
corresponding to the use of pharmacological
substances through different ministration ways or to
the use of devices crossing the cervical canal. For
that reason, two other methods described, nipple
stimulation and membranes stripping, could be con-
sidered mixed in the classification by mechanism of
action.

Nipple stimulation has been suggested as a



��������	��
�����
����������������������������������������������� !�����""���0

�!�����)*��������

method for cervical ripening and labor induction not
requiring medical intervention, at no cost and no
risks of complications. Six randomized studies, in-
volving 719 women using and not using this type of
intervention have demonstrated that after 72 hours
there were fewer pregnant women not in labor in the
group using nipple stimulation and a lower risk for
post-partum hemorrhage. Method of delivery and
meconium elimination were similar in both groups.
These data should be carefully assessed for there are
few comparative studies. Nevertheless, this is a not
contra indicated method for low risk pregnancies,
which needs more controlled studies to evaluate its
safety for high risk pregnancies and efficacy in
general.15

Membrane stripping was initially suggested in
1810 by James Hamilton for labor induction. It is a
very often used simple technique with few compara-
tive studies until recently. Membranes stripping cor-
respond to digital separation by vaginal exam of the
ovular membranes of the lower segment of the uterus
through a circular movement. Evaluation of results
from 19 controlled studies determined that this inter-
vention was associated to a reduced rate of post-term
pregnancies, i.e. beyond 41 weeks, less need for the
application of other induction methods, no increased
risk for premature rupture of membranes or neonatal
infection.16

Among the biochemical methods there are the
drugs involved in collagen degradation and or myo-
metrical contractility onset, i.e. relaxin, estrogens,
corticosteroids, oxytocin, prostaglandins, mifepris-
tone and hyaluronidase. 

Relaxin is a protein formed by two aminoacid
chains and its role in pregnancy and parturition is not
clear yet. Involvement in the process of cervical
ripening has been questioned since the 50's. Because
of the difficulty of using human relaxin, bovine or
porcine relaxin were used instead, with controversial
results and the risk of sensibilization. Currently with
recombining DNA techniques, human relaxin can be
synthesized and better studied. The conclusion is
that the substance could promote cervical changes
and should not be associated to uterine hyper stimu-
lation considering it has a possible inhibiting effect
to myometrial contractility. Controlled studies with a
total of 267 pregnant women have indicated that
there was improvement of the uterine cervix condi-
tion, there were no cases of uterine hyper stimula-
tion and C-section rates were the same for women
receiving treatment and women receiving placebo.17

Experimental studies in lambs indicated an in-
crease of estrogen concentration in serum and proges-
terone reduction before parturition onset. The hy-

pothesis is that these changes would stimulate the
production of prostaglandins, then favoring the onset
of labor. A systematic review determined the lack of
data leading to definitive conclusions, nevertheless
the studies analyzed do not indicate differences
between women using estrogens for cervical ripening
when compared to women using placebo.18

The role of corticosteroids in the labor process is
not well known yet. Classical experimental studies
indicated the value of cortisol secretion by the fetal
adrenal gland to the onset of parturition in lambs. In
addition, glycocorticoids infusion in lamb's fetus has
induced preterm delivery. Nevertheless, there is no
effect of labor onset in post-term pregnant women
using corticosteroids.19 Some studies tried to show
that the use of glycocorticoids in post-term pregnant
women in the intra-amniotic space could induce la-
bor, nevertheless there are no clinical trials to com-
pare these results with other methods for cervical
ripening or labor induction.20

As for oxytocin it is known that when used intra-
venously, it encourages and coordinates uterine ac-
tivity, affecting myometrial muscles and increasing
the frequency and intensity of contractions which in
turn will cause cervical changes. This mechanism is
more easily obtained in term or post-term pregnan-
cies due to the physiological increase of endogenous
estrogen at this time, which promotes the stimulation
of oxytocin receptors thus facilitating the action of
exogenous oxytocin.21

Oxytocin has been safely used for decades and the
results are satisfactory for labor induction. The pro-
posal to use in women with unfavorable cervical con-
ditions is through serial induction sessions of 10 to 12
hours a day, followed by rest, with duration of three to
four consecutive days. Nevertheless, different studies
have demonstrated that its efficacy for cervical
ripening is lower than other more specific methods.
Comparing oxytocin results with other methods of
cervix ripening /induction, results were less favorable
for women using oxytocin only, with lower vaginal
delivery rates and longer induction time.22,23

&�������������

Many studies attempted to determine the role of
prostaglandines (Pg) in the uterus cervix and which
of them would cause effects similar to physiological
processes. As a result, it has been determined that
PgF2α would be the one causing cervical changes
more similar to physiological ones.24 Afterwards
with the development of PgE2 in form of a gel for
cervical use, it became the choice Pg for cervical
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ripening and labor induction in developed countries.
In practice, clinical use in developing countries has
never been consistent, because of the high cost and
thermolability making commercialization and storage
difficult. 

Prostaglandins in general, specially the PgE,
have been extensively studied for clinical use, for
cervical ripening and labor induction.22,25,26 Never-
theless both the synthetic and natural ones, although
they have been determined to be efficacious and
safe, do have some inconveniences, such as stimu-
lating uterine contractility when the initial aim is
restricted to cervical change, use cannot be  inter-
rupted even in the occurrence of an undesirable
effect, are associated to hyper stimulation of the
uterus are not readily accessible in Brazil and are con-
traindicated in women with prior C-Section scars. 

Mysoprostol, a methyl analogue PgE1 has be-
come the choice prostaglandin of more recent studies,
for many reasons: it is cheaper, easy to store because
of thermo stability, can be used many ways with
efficacy. As for the main undesirable effect, uterus
hyper stimulation, the use of low doses (25 mcg)
every four to six hours has been determined to be
safe, reducing this effect.27-29 In addition, this is the
only prostaglandin really available in the domestic
market. 

-�����������

Mifepristone or RU 486 is a progesterone antagonist
used since 1988 especially in Western Europe. It was
initially developed as an abortifacient. It causes dila-
tion of the cervical canal and increases uterine con-
tractility, thus reducing the required doses of
prostaglandin to expel the embryo. It has been re-
cently used in cases of post-term pregnancies in
comparison with a group receiving placebo. This
study involved 180 of which 97 used mifepristone,
with a statically significant difference related to la-
bor time, the mean oxytocin dosage used and the
occurrence of vaginal delivery in the group using the
medication. Bishop score did not vary following the
use of RU486 or placebo. The conclusion is that its
action in cervix ripening is modest but it does reduce
the need of other drugs to induce labor.30

It probably is a new field for future research on
cervical ripening and labor induction in viable preg-
nancies. A systematic review concluded that data are
insufficient to assess the efficacy of mifepristone for
cervical ripening and there are no comparative studies
of this method with others such as, for example
prostaglandins. Nevertheless, when compared to

placebo there is evidence that the risk for C-section
is lower for women treated with this substance.31

2$��!��������

Hyaluronidase was used for the first time by Berlin-
geri in 195932 in pregnant women with spastic cervix
demonstrating effectiveness in 17 of the 20 cases
evaluated. With the same purpose, i.e. to improve
spastic cervix during labor, 82 pregnant women also
used hyaluronidase resulting in shorter labor time
compared to the control group of 54 pregnant
women, specially primaparous.33 Its use at the onset
of labor was responsible for statistically significant
results related to reduction of labor time in women
in their first pregnancy.34 Intracervical injections
were used as well to ripen the cervix among pregnant
women with unripe cervices prior to labor induction
with promising results.32 

Hyaluronidase is a local action enzyme prepared
from bovine testes, which hydrolyzes hyaluronic
acid breaking the glycosamidic link between the C1
of glycosamine and C4 of glycuronic acid. This
reaction temporarily reduces cellular cement viscosi-
ty, promoting the diffusion of injected fluids, transu-
dates or exudates, helping its absorption.13 Mecha-
nism of action basically consists in the depolime-
ryzation of the conjunctive components of the cervix
(collagen, hyaluronic acid and condroitine), redu-
cing cellular adhesion of collagen of the cervix,
causing softening and effacing and changing the
Bishop Score.35,36

Hyaluronidase is considered a method restricted
to cervix ripening for it does not onset labor. There-
fore it is the closest method of what would theoreti-
cally be the ideal method. It is easy to apply, cost is
low and is available in the domestic market, can be
used out of the hospital before admittance to induce
labor. There are no contraindications for women
with prior C-sections, and can be the right choice for
cervical ripening in this situation. 

-������������������

In the second group, mechanical methods which
were the first methods developed to ripen the cervix
or induce labor can be found. Among them there are
different types of catheters (including the Folley
catheter) and laminaria introduced in the cervical
canal or extra-amniotic space. 

Mechanical methods were never totally aban-
doned but extensively replaced by pharmacological
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methods in the last decades. There is a recent trend
of reintroducing it for clinical use because of some
advantages and availability of sterile devices, con-
trolling one of the principal contraindications, infec-
tion. Potential advantages of mechanical methods in
comparison with pharmacological ones include easy
conservation, low cost and less side effects. Never-
theless, there is contraindication of its use in preg-
nant women with low inserted placentas, with pre-
mature rupture of membranes and as it was already
stated there could be higher incidence of puerperal
infection and discomfort among users of these
methods.37

A systematic review including 45 studies using
mechanical methods in general compared with
placebo/no treatment in addition to mechanical
methods compared to prostaglandins, concluded that
data are insufficient to evaluate the occurrence of
vaginal delivery within 24 hours when compared
with prostaglandins (intracervical, intravaginal or
oral). When compared with oxytocin as a stand alone
agent, mechanical methods also reduce the risk of
performing a C-section. It further determines the
lack of scientific basis for the use of extra-aminiotic
infusions associated to mechanical methods.37

One of the mechanical methods is laminaria
(Laminaria digitata or Laminaria japonica), a sea-
weed that after dehydration acquires a hygroscopic
ability. Prepared in the shape of a baton it can be
used as a cervical dilator. Laminaria use has been
described since the Eighteenth Century but its use
was abandoned due to the risk of infection. In the
70's with the new sterilization techniques its use was
resumed with satisfactory results.38,39 Mechanism of
action depends on the mechanical effect obtained
through radial expansion which because it occurs
slowly does no lesion the muscle fibers of the cervi-
cal canal. It also has a biochemical effect for it causes
a foreign body reaction and local release of
prostaglandins.40 Utilization time of laminaria may
vary from 12 to 24 hours, nevertheless, because its
maximum capacity of diameter increase occurs within
approximately 12 hours it would be required to
reassess the cervix during this period and replace the
laminaria for another larger one when necessary.
More recently clinical use for this purpose has been
replaced by other more effective methods. 

The use of a catheter in the extra-amniotic space
occurred the first time in 1853 by Krause quoted by
Hamilton41 a method named after him. At that time a
rigid catheter was used. After that the Foley catheter,
a flexible catheter was used to induce labor in women
with unripe cervices with 94% of success.42 At times
this method is still described like the modified Krause

method and because it is more acceptable and less
risky it has been more utilized that the classically
described method. 

The mechanism of the Foley catheter is based on
the presence of a mechanical factor acting continuous-
ly on the cervix and in addition because it separates
the chorion from the decidua releasing local
prostaglandins.43 The use of the Foley catheter asso-
ciated to intravenous oxytocin  demonstrated the same
efficacy of the methyl-analogous E1 prostaglandin in
multiparous women  and better results in primaparous
women of the same study.44 Another clinical trial
with over 200 pregnant women demonstrated inter-
esting results comparing prostaglandin E2 with the
Foley catheter with similar induction time and labor
time but with higher C-section rates in the
prostaglandin group. This difference remained sig-
nificant when a group of nuliparous women was
analysed, increasing the understanding that the Fo-
ley catheter is an alternative to prostaglandin use.
There was no difference on infection events between
the groups.45

Extra-amniotic infusion associated to the Foley
catheter for labor induction has traditionally been
used. Compared with the infusion of saline solution
and PgE2 there was a shorter permanence time with
the balloon, less induction time and oxytocin need in
the group using prostaglandin, however with no dif-
ference related to the type of delivery.46 As for the
method described above, there are still many contro-
versies. A study comparing misoprostol, Foley
catheter and the association of the Foley catheter with
prostaglandin E2 indicated no difference between
these three methods of cervical ripening/labor induc-
tion. There was only a greater incidence of tachysis-
tole with lower oxytocin need in the group using
misoprostol but with no difference related to the type
of delivery. Therefore, there is no need to use extra-
amniotic solution injections (in this case prosta-
glandin E2) for results are similar whether or not it is
used. 47

Some of advantages of the Foley catheter com-
pared to other methods of cervix ripening and labor
induction are: low cost, easy to use and principally
the possibility of using it in women with prior C-sec-
tions. In Brazil its use is still rather restricted and
there are no results of effectiveness studies already
published. 

)��������������������

Because of the need and/or indication of the inter-
ruption of an at term pregnancy, a question rises:  in-



-.�������������������������

��������	��
�����
����������������������������������������������� !�����""� �3�

duction or C-section? This is the question every
obstetrician asks when in the face of a pregnant
woman with maternal or fetal indication for preg-
nancy interruption. Even if cervix conditions are fa-
vorable, and there is a good prior history of vaginal
deliveries only few obstetricians are committed to
try a vaginal delivery. Nevertheless, there is no
doubt this is the best way to interrupt a pregnancy
especially at term pregnancies. And when the cervix
is unripe or when there is a previous C-section scar,
or when the prognosis of an induction does not seem
favorable? Reality is that a great part of these
women receive today, as the only option of their
obstetricians, an elective C-section. This probably
occurs for many reasons going from lack of time of
the doctor to follow-up a procedure requiring time
and dedication, to the lack of understanding on the
part of the pregnant women and family if the induc-
tion fails and some time later a C-section becomes
necessary. 

Unfortunately this is reality in Brazil with pro-
blems related to high rates of C-sections; with
healthcare services specially private medicine and
health insurance companies where women are more
at risk of not having vaginal deliveries; and with the
public health system where vaginal deliveries occur
more frequently when spontaneous. But, when theo-
retically there is a need for induction the situation is
different. Women are generally at the mercy of the
opinion of whoever doctor on duty without the right
to participate in the decision and not adequately in-
formed.

And why does this happen? Probably this is a
multifactored issue with anthropological, cultural
and medical aspects. But it also has to do with the
gap in the country's development when compared to
developed countries, from an economic and scientific
viewpoint in relation to pharmacological and me-
chanical techniques for cervical ripening, especially
pharmacological and specifically prostaglandins.
These are safely used in European countries48 but
took many decades to be used in Brazil and even
today face use restriction. These factors and many
others have forced Brazilian obstetricians even in
many cases in which induction prognosis is good,
choose the C-section. 

This causes the need to intervene in medical
education, to learn and to teach that vaginal delivery
is the best way to end a pregnancy in the majority of
situations, and once the risks of each case are evalu-
ated, the best way of delivery should be selected. It
is necessary to consider the time one can wait for
each baby, for each pregnant woman with some
pathological condition and based on the availability

of time, propose the best method for ripening an
unripe cervix, to directly indicate labor induction or
to even establish that when induction prognosis is
not good and time is short, the C-section could be the
best choice. 

Prostaglandins and principally synthetic ana-
logues are and should be for a long time, in the ma-
jority of cases, the best options for cervical ripening
and labor induction not only for its efficacy and safe-
ty but also for the low cost of this procedure. The
best regimen is being thoroughly studied, including
posology, interval for application and the way of use.
This has been changed with time going from the oral
to the intra-cervical, vaginal, rectal and presently the
more convenient oral and sublingual use.49

It is important to note that there are absolute and
relative contraindications for the use of prosta-
glandins and the presence of a prior uterus scar is
one of the formal contraindications.28 This situation
is very frequent in our country thus requiring other
options for cervical ripening followed by labor in-
duction specifically for these cases. In addition to
the C-Section, multiparity was associated to a higher
risk of uterine rupture when misoprostol was used,50

although this is controversial with other authors
advocating the safety of misoprostol for multiparous
women.51 Both situations, former C-Section and
multiparity, are relatively common conditions for la-
bor induction. Therefore, other methods of cervix
ripening and labor induction that are adequate, effec-
tive, known and available are needed.

Consequently, the pursue of increasing the options
for cases requiring induction in which prostaglandin
use is not always the best one, different studies have
resumed focusing on mechanical and other pharma-
cological methods. Therefore, some compared Pgs
with the Foley catheter and demonstrated similar and
even better results for certain groups of women
using the Foley catheter. This made the method,
available everywhere, scientifically come back to
life and several studies were preformed demonstrating
its efficacy, safety without increasing the need of
additional substances, for example oxytocin or even
prostaglandins in the procedure.52

A systematic review has concluded that there are
no comparable clinical trials for hyaluronidase.17

Available studies are not randomized comparing this
method with other methods in different schemes, re-
sulting in difficulties in determining the best way for
clinical use. Only with the accomplishment of new
studies with the product, randomized and methodo-
logically rigorous these gaps can be filled and
knowledge used in obstetrical practice based on sci-
entific results. 
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Another issue to be highlighted and a very attrac-
tive one is the possibility of performing cervical
ripening out of the hospital, applicable only to low
risk pregnancies. This is an issue that has been ex-
tensively studied with many potential advantages
such as a shorter hospitalization time, more time for
cervical ripening in addition to being more conve-
nient and comfortable.53

Hyaluronidase is a method that although there
are few studies assessing outpatient use it seems ex-
cellent and convenient for that purpose. It is not dis-
turbing to woman, is easy to apply, acts slowly, is
physiologically increased before labor and not asso-
ciated to labor onset or to any complications in the
period of cervical ripening.13 This way women may
undergo serial, daily or alternate day use until cervix
ripens for induction. A national study indicated good
results when hyaluronidase is used between 38 and
42 weeks in an outpatient basis, where treated women

had a higher Bishop score than women receiving
placebo when examined after 48 and 96 hours. In
these women induction labor time was smaller with
a higher occurrence of vaginal delivery.35

Foley catheter at first sight does not seem to be a
good method to be used in an outpatient clinic. This
impression is probably because it is indirectly asso-
ciated to the popular method of catheter induced
abortions. Nevertheless there are studies comparing
the method in inpatients and outpatients with practi-
cally the same results for the two groups.54

Systematic and scientifically well conducted
study of different methods in Brazilian populations
should enable their validation and use in the country,
as well as to favor and publicize the benefits of  in-
duction use as an efficient and safe alternative for
cases where required, thus contributing to reduce the
high rates of C-Sections48 that we still have. 
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