Journal of Clinical Obstetrics & Gynecology J Clin Obstet Gynecol. 2020;30(4):136-40

I ORIGINAL RESEARCH DOI: 10.5336/jcog.2020-77451

Factors Affecting Successful Vaginal Birth Following
Dinoprostone Administration in Post-term Pregnancies

Muhammed Hanifi BADEMKIRAN?, ““ Cihan BADEMKIRAN?, “* Serhat EGE?, ** Nurullah PEKER®,
Siileyman Cemil OGLAK®

“Department of Obstetrics and Gynaecology, University of Health Sciences Gazi Yasargil Training and Research Hospital, Diyarbakir, TURKEY
®Department of Obstetrics and Gynaecology, Dicle University Faculty of Medicine, Diyarbakir, TURKEY

ABSTRACT Objective: This study will determine the success rates of the predictive factors of vaginal birth in the post-term labor induction of
the cervical ripening slow-release insert dinoprostone. Material and Methods: All patients who underwent labor induction were post-term preg-
nant patients. Post-term pregnancy was defined as lasting >42+0 weeks of gestation. Dinoprostone insertion into the posterior fornix was performed
according to the Bishop score (<6) and maintained for a maximum of 24 hours. Parity, Bishop score, maternal age, fetal gender, and induction
time were identified as candidate predictors. The traditional logistic regression method was used to examine the relationship between the outcome
and candidate predictors. Discrimination in the model was evaluated by calculating the c-index. Results: Of the 25,678 deliveries that occurred
during the study period, 361 (1.4%) women underwent post-term delivery; of these, 293 (81%) succeeded, and 68 (19%) failed to achieve cervi-
cal ripening using the dinoprostone slow-release vaginal insert. Three predictors were strongly associated with dinoprostone vaginal delivery
success: multiparity (2.88[1.38-6.01]), fetal gender (1.69[0.9-3.0]), and Bishop score (OR: 1.59 [1.45—1.70]). Conclusion: The success of vagi-
nal delivery can be predicted by evaluating factors, including fetal gender, parity, and the Bishop score in post-term pregnancies. Including these
factors in the management protocol for labor induction with cervical ripening could improve care quality.
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Adverse perinatal outcomes increase gradually tal mortality was lower, and the ratio of assisted vagi-
from the 40" week of pregnancy, and this increase is nal delivery was higher in the induction group com-
evident significantly from the 42" week of preg- pared to the control group.’
nancy.! With the prolongation of pregnancy, the risk of
stillbirth increases, and 14% of stillbirth occur in pro-
longed pregnancies worldwide.> The World Health

Labor induction is one of the most common in-
terventions in the labor process. This procedure,

= . . which has fetal and obstetric indications, aims to
Organization recommends inducing labor at week 41,

and many countries induce labor from 41 to 42 weeks
to prevent prolonged pregnancies.>* There are ran-

achieve cervical ripening and stimulate the contrac-
tion of the uterus before labor.® There are pharmaco-
logical (prostaglandins) and non-pharmacological

domized controlled studies in the literature compar- methods (i.e., amniotomy, mechanical methods, in-

ing the induction of labor with the expectant control

. : cluding extra-amniotic foley catheter or the Cook cer-
group in the post-term pregnancies. In most of them,

vical ripening balloon) of labor induction.

conflicting results were found in terms of perinatal Prostaglandins are the most commonly used induc-

morbidity and mortality. The Cochrane review in 2018

tion agent and can be used for this purpose via dif-
showed that the rate of cesarean delivery and perina-

ferent administration routes, such as orally,
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intravenously, extra-amniotic, vaginal, or intracervi-
cal.” Since many factors predict the success or fail-
ure of the labor after applying prostaglandins, it is not
easy to find the main factor.® There are few studies
on the factors affecting successful labor induction

with dinoprostone in post-term pregnancies.’!°

This retrospective study was aimed to determine
the success rates of the predictive factors of vaginal
birth in the post-term labor induction of the cervical
ripening slow-release insert dinoprostone.

MATERIALS AND METHODS

PATIENT CHARACTERISTICS

In this retrospective study, a total of 361 single post-
pregnant women (usually >=42 weeks of gestation)
who applied to Obstetrics and Gynecology Clinic,
University of Health Sciences Diyarbakir Gazi
Yasargil Training and Research Hospital between
September 2017 and August 2018 were included. All
procedures used in studies involving human partici-
pants were approved by Diyarbakir Gazi Yasargil
Training and Research Hospital’s institutional ethics
review board (standard no: 02/2018-21) and con-
ducted in accordance with the Helsinki Declaration
of 1964 and its subsequent amendments or compara-
ble ethical standards.

Patient data were collected from the compre-
hensive perinatal database in maternal-demographic
and obstetric characteristics data, including parity,
maternal age, hypertension, and diabetes mellitus
(DM). Clinical features included Bishop score, ges-
tational age, delivery mode, cause of cesarean sec-
tion, postpartum  hemorrhage, intrapartum
complications, fetal gender, birth weight, and neona-
tal outcomes (1-min Apgar score and 5-min Apgar
score). All patients who underwent labor induction
were post-term pregnant patients. Post-term preg-
nancy was defined as lasting >42+0 weeks of gesta-
tion. Gestational age was measured by the first day
of the patient’s last menstrual period and/or first-

trimester ultrasound measurements.

PROCEDURES

According to the department protocol, women un-
dergoing induction were evaluated by vaginal exam-
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ination (cervical position, cervical dilation, cervical
effacement, cervical consistency, and fetal presenta-
tion part station) to achieve Bishop scores. Intra-
partum fetal heart rate monitoring was performed
before the dinoprostone (PROPESS®, Ferring,
Turkey) was placed for one hour. Placement of the
dinoprostone was done according to Bishop score
(<6). It was continued for a maximum duration of 24
hours. Dinoprostone was removed in the case of
painful uterine contraction, unreliable fetal heart rate,
or uterine tachysystole (> 5 uterine contractions
within 10 minutes), and the Bishop score did not
change (24-hour intervals). The time from induction
to delivery was defined as when PROPESS was
added to the delivery time. Induction failure was de-
fined as the inability to reach the active phase of labor
(cervical dilatation of 4 cm or more with regular uter-
ine contractions). We described the failure to progress
as the failure of the cervix to dilate 0.5 cm/h in the
active phase or stalled the fetal head descending in
the second stage of labor.

STATISTICAL ANALYSIS

In the presentation of numerical variables, the me-
dian and interquartile range and the percentage and
n are used to present categorical variables. Student’s
t-test and Mann-Whitney U test were used to com-
pare continuous variables with and without normal
distribution, and the y2 test was used for categorical
variables. In the study, consecutive patients were
evaluated according to clinical outcomes. The suc-
cess of dinoprostone vaginal delivery was deter-
mined as the outcome of the clinical prediction
model of this study. Parity, Bishop score, maternal
age, fetal gender, and induction time were defined as
candidate predictors. As a result, four candidate
variables were included in the final model. This
study used a multivariable logistic regression analy-
sis to examine the relationship between the outcome
and candidate predictors while controlling potential
confounders. Discrimination in the model was eval-
uated by calculating the c-index. Statistical signifi-
cance was defined as p<0.05. All statistical analyses
were described via R version 3.5.1 (R Statistical
Software, Institute for Statistics and Mathematics,
Vienna, Austria).
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RESULTS

During the study period, a total of 25,678 pregnan-
cies were born at our centre, of whom 361 (1.4%) un-
derwent preterm delivery were eligible for the study.
These included 293 (81%) succeeded, and 68 (19%)
failed to achieve cervical ripening using the dinopro-
stone. Maternal-demographic and obstetric charac-
teristics of the study groups are summarized in Table
1 and Table 2.

The researchers created a model using multi-
variable logistic regression analysis with candidate
predictors. The odds ratios (OR) and 95% confi-
dence intervals (CI) obtained from the model are
summarized in Table 3. Three predictors were
strongly connected with dinoprostone vaginal de-
livery success: multiparity (2.88[1.38-6.01]), fetal
gender (1.69[0.9-3.0]), and Bishop score (OR: 1.59
[1.45-1.70]). The multivariable logistic regression

model correctly classified 76% of the contributors
(c-index: 0.76).

DISCUSSION

In this retrospective study, the factors determining the
success of labor induction with dinoprostone vaginal
insert system in post-term pregnancies were associ-
ated with fetal gender, Parity, and the Bishop score.
The success of vaginal delivery can be predicted by
evaluating factors, including fetal gender, parity, and
the Bishop score in post-term pregnancies.

The Bishop score still exists in the vast major-
ity of protocols to assess cervical conditions before
IOL, despite many studies showing its limitations as
a predictive tool ''. We evaluated its performance in
our population and included it in the modeling
process. Not only did we find that it was related to
the outcome, but it also had a predictive capacity. The

TABLE 1: Demographic characteristics for post-term labor inductions.
Demographic characteristics Vaginal delivery Cesarean section
(n=293) 81% (n=68) 19% p-value
Maternal age (year), (median [IQR]) 25 (21-28) 24 (21-31) 0.9
Gravida, (median [IQR]) 2(1-2) 1(1-2) 0.03
Bishop score at induction (median [IQRY]) 3 (2-4) 3(2-3) 0.01
Hypertension disorders (hypertension and preeclampsia), % (n) 0(0) 12 (8)
Gestational diabetes, % (n) 0(0) 0(0)
Note. Values are presented as % (n); median (interquartile) bold values represent p < 0.05.

TABLE 2: Obstetrical characteristics for post-term labor inductions.
Obstetrical Characteristics Vaginal delivery (n=293) 81% Cesarean section (n=68) 19% p-value
1-min Apgar score 7.8 (6-9) 7.5(6-9) 0.0002
5-min Apgar score 8.9 (8-10) 8.7 (8-10) 0.001
No. of prostaglandin E2, % (n) 0.001
1 99 (292) 79 (54)
2 1(1) 21 (14)
Fetal weight (gram), (median [IQR]) 3400 (3150-3650) 3400 (3200-3700) 0.4
Reason for cesarean section
Induction failure, % (n) 6 (4)
Failure to progress, % (n) 59 (40)
Non-reassuring fetal heart rate, % (n) 29 (20)
Aggravation of maternal state, % (n) 6 (4)

Note. Values are presented as % (n); median (interquartile) bold values represent p < 0.05.
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TABLE 3: Penalized adjusted odds ratios to track the association of candidate factors with the success of post-term
dinoprostone induction.

Variables OR, 95% CI
Maternal age 0.95 (0.90-1.0)
Bishop score at induction

Bishop score = 1 1.00 (referent)

Bishop score =2 1.83(0.9-3.62)

Bishop score >= 3 2.75(1.23-3.62)
Fetal gender 1.69 (0.9-3.0)
Parity

Nulliparity 1.00 (referent)

Multiparity 2.88 (1.38-6.01)
Induction time 0.89 (0.86-0.93)

p-value
0.08

0.08
0.01
0.08

0.004
0.0001

Bishop score is an important variable, and it has re-
sulted in being predictive as an independent variable
in most of the previous studies.'*!* Kolkman et al. be-
lieved that Bishop score is not strong enough as a pre-
dictive factor in deciding whether to induce a patient
or not and therefore, they recommend not using it for
this purpose.'* In our study, we determined that the
Bishop score was a useful variable in predicting the
induction success of dinoprostone. Therefore, the
Bishop score can be used as a predictive factor in the
success of dinoprostone before labor induction.

Parity was significantly correlated with suc-
cessful induction.!’ Parity is an essential predictor
in many studies.'®!'® Nulliparity, as expected, was a
significant predictor for cesarean delivery follow-
ing induction of labor even after adjusted analysis.'®
We found it to be the most important predictor of
successful induction. In our predictive modeling,
when nulliparity was determined as the reference
point, we discovered that multiparity was 2.8 times
more predictive in induction success with dinopro-
stone.

There are a few studies on the effect of fetal gen-
der on predicting the success of labor induction. ' It
was stated that the male gender is a predictive factor
in patients delivered by cesarean section.!” In our pre-
dictive modeling, we demonstrated that the female
gender is 1.6 times more predictive in the success of
labor induction when the male gender is determined
as the reference point.
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As in our study, many studies create clinical pre-
dictive modeling by adding maternal and fetal char-
acteristics.’'*? In our research, the c-index showing
the performance of our modeling was found to be
0.76. The c-index is higher than 0.75 is considered a
parameter indicating that modeling’s performance is
effective.”

The strengths of this study include the use of a
single protocol in a tertiary center with a large num-
ber of cases. The researchers acknowledge the data
limitations. First of all, this is a retrospective study
that may be open to selection bias. Likewise, the
study lacks data on body mass index may be hiding
other undetected weaknesses.

CONCLUSION

Basic parameters such as Bishop score, maternal
gender, and parity can predict successful vaginal birth
following the dinoprostone administration. Including
these factors in the management protocol for post-
term labor induction may improve patient care qual-
ity. It will assist inform the patient about induction
success before post-term labor induction.
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