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Can evaluation of the cervix with histogram and Bishop scoring prior
to birth induction forecast the birth type for superannuated
primigravidas?

Aytek Sik, MD,* Murat Bozkurt, MD,? Serkan Kumbasar, MD,? Eray Caliskan, MD?

Keywords: Bishop score, cervical histogram, vaginal birth, birth induction

Abstract

Purpose: We conducted this study to research
both the forecasting efficiency of the cervical
histogram and Bishop scoring for birth type
(vaginal birth/cesarean) for the superannuated
primigravida prior to birth induction.

Methods: Ninety primigravidas in week 41 and
beyond were included in the present study.
Exclusions for the study included prior labor,
ruptured membranes, any major uterine
operations,  cephalopelvic  discord, fetal
malpresentations, fetal anomalies, multiple
pregnancy, placenta previa, vaginal bleeding, a
high sensitivity for oxytocin usage, and an
estimated fetal weight greater than 4000 g.
Histogram hyperechogenic focus and
hypoechogenic  focus measurements are
conducted in normal spontaneous birth (NSD)
and cesarean (SECTIO) groups.

Findings: Thirty-six patients had a cesarean
birth, while 54 of the patients had vaginal births.
On logarithmical regression analysis, the Bishop
score and the parameters were found
statistically significant in terms of proving the
cesarean indication (p=0.001). In our cervical
histogram, the forecasting efficiency of the
hyperechogenic focus and hypoechogenic focus
measurements for determining the birth type

were not been able to shown (p=0.089 ;
p=0.555). Bishop scoring parameters showed
statistically significant deviances between the
NSD group compared to the cesarean group in
terms of a 1-2 cm increase in cervical opening
and for being 3-4 cm(p=0.0001), the cervical
extinguishment as 40%-50% (p=0.0001), the
occurrence of cervical softening (p=0.0001), and
the head level at -1 and -2 (p=0.0001). When
declaring the cesarean indication, the Bishop
score’s AUC value was found as 0.932 and the
LR(+) value as 9; while the estimation value for
the Bishop score occurring below <5 increased
the cesarean birth risk ninefold.

Conclusion: During a superannuated
nulliparous pregnancy, the Bishop score and the
Bishop score’s individual parameters are
meaningful for vaginal birth, while a cervical
histogram is not significant for forecasting the
birth type.
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Introduction

Birth  induction is the iatrogenic
stimulation of the uterus’ contractions in
order to conduct vaginal birth prior to the
start of spontaneous birth action.>? In
recent reports, birth induction usage
around the world showed a significant
increase and, with it, an increased
morbidity risk. It was reported that 22%
of births in the US, and 19.8% of births
worldwide involved labor induction in
2006.2* Elective birth induction—
especially in women with an unripe
cervix—increases the cesarean birth
rates regardless of the parity.®> Elective
birth induction simultaneously increases
postpartum bleeding, the need for blood
transfusion, usage of other tonic agents,

hysterectomy possibility, and
labor/hospital time.®” Most common
birth induction cases indicate

superannuation. On the birth induction
applied cases, a Bishop Score is
traditionally used for determining the
success of the induction. In our study,
the reason behind selecting the
superannuated pregnancy is the
practical usage of the birth induction on
these patients in clinics, the high rate of
cesarean birth of these patients and,
because presently, there is no efficient
way of determining the birth type for
these patients.

Material and Methods

Our study was included 90 pregnant
women who gave birth in Stleymaniye
Gynecological Diseases and Maternity
Education-Research Hospital. The study
is a controlled prospective study.

The criteria for inclusion in this study
required the patients be 41 weeks or

further along in pregnancy, nulliparous,
with positive fetal cardiac activity and
head presentation. Exclusion
parameters for the study included:
patients experiencing birth activity,
ruptured membranes, history of major
uterine operations, cephalopelvic
discrepancy, fetal malpresentations,
fetal anomalies, multiple pregnancy,
placenta previa, vaginal bleeding, a high
sensitivity to oxytocin usage and a
predicted fetal weight more than 4000 g.

The study occurred at the Siuleymaniye
Gynecologic Diseases and Maternity
Education-Research Hospital in the
perinatology and delivery unit following
the approval of the hospital training and
planning committee and the committee
of ethics. Between the indicated dates,
patients evaluated within the scope of
the study are included after completing
and signing the approval form.

The gestational age of the patients was
identified using their last period dates
and early ultrasonography findings.
Height and weight measurements of the
patients are included.

The pregnant individuals included in the
study group emptied their bladders prior
to undergoing transvaginal
ultrasonography. In transvaginal
ultrasonography, a vaginal probe is
inserted to the 2 cm. proximal of the
cervix without changing the shape or
position of the cervix. The cervix is
viewed in the sagittal plan. Histogram
measurements were conducted on the
sagittal plan. On this plan, an echogenic
view of the cervix canal had been
observed between the external and
internal os. During the echogenic view
of the cervix canal, the posterior and
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anterior lips of the cervix were inspected
as two parts. Histogram measurements
for posterior and anterior cervix lips
were taken as hyperechogenic area and
hypoechogenic area (Figure 1). These
measurements were conducted using

an ultrasonography instrument branded
as General Electric Logic 9 (USA) 5
MHz transvaginal probe, and evaluated
by the same person.

1.Trim.|

Figure 1: Description of histogram method with transvaginal ultrasonography

BPD (dual diameter), HC (head
diameter), AC (belly diameter), FL
(length of thigh bone), EFW (predicted
baby weight), AFI (amniotic liquid index)
and placenta settlement parameters are
measured with transabdominal
ultrasonography.

Non-stress tests were conducted on all
the patients in our study group following
USG by cardiotocography instrument.

Uterine contractions and fetal heart
beats were inspected with the
cardiotocography. A vaginal touch was
conducted on the patients taken to the
delivery room using the gynecologic
table in lithotomy position. Bishop
scoring was conducted during the
vaginal touch by evaluating cervical
opening, cervical extinguishment,
cervical softening, level of delivered part
of fetus, and Poche parameters on a
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total score of 10.

All patients were taken to a delivery
room after applying clyster. “Birth
Induction Method” protocol was applied
to the patients in the delivery room.

Statistical Analysis

The statistical analysis conducted within
this study was done using SPSS
(Statistical Programs for the Social
Sciences Software v15 2009 USA)

“Oxytocin” was used as the induction package  software. Besides the
agent. The birth induction method descriptive statistical methods (mean,
started infusion at 10 drips per minute standard  deviation) the software
with 500% dextrose and 5 units of provided analysis for  repeating

oxytocin. The infusion speed increased
to 10 drips for every 20 minutes, without
increasing to more than 60 drips per
minute until providing the efficient
contraction. The patients  were
continuously monitored for fetal heart
beats and uterus contractions. Patients
without contractions despite 12 hours of
oxytocin infusion were given rest.
Following their rest, patients that did not
start birth action despite oxytocin
infusion for another six hours were
considered a failure, and were delivered
via cesarean section. Inductions did not
last more than 36 hours.

measurements of the groups paired t
test, the comparison of the paired
groups’ independent t test, the
comparison of the qualitative data chi-
square test, and the relations between
variables using a Pearson correlation
test. A regression analysis was used to
forecast the cesarean birth logistic
regression while determining the relation
between the Bishop Score and other
variables. ROC areas (AUC) and most
probable (LR+) ratios were calculated
for the variables describing the SECTIO
indication. Results are evaluated for
statistical significance level at p<0.05
with a trust level of 95%.

Table 1. Demographical specifications, Comparison of fetal measurements
between groups

NSD SECTIO T p
INICENN  288.13+2.21 288+1.43 031  0.756
Abortus 0.17+0.51 0.58+0.91 -2.80  0.006
Height 161.36.04 161.1147.29 013  0.896
BPD 91.23+3.5 92.12+2.66 130 0.197
HC 326.37+0.86  327.79+9.76  -0.67  0.505
AC 338.19+12.4  339.01+1563 -0.28  0.784
= 71.88+2.76 72.41+1.92 101 0316
EFW 3262.46+293.95 3308.14+308.4 -0.71  0.481
AFI 91.19+2854  94.97+36.37  -0.55  0.582

NSD: Vaginal birth; SECTIO: Cesarean birth; SAT: Last menstruation date
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Findings

Thirty-six cases included in our study
had cesarean birth, while 54 of the
cases had vaginal birth. We named the
cases with vaginal birth as NSD group
and cases with cesarean birth as
SECTIO group. Demographical
parameters, height, abortus, and last
menstruation dates are compared
between groups. The results are shown
in Table-1.

There were no statistically significant
differences between NSD and SECTIO
groups in terms of SAT, abortus, height,
Bi-parietal diameter (BPD), Head
circumference (HO), Abdominal
Circumference (AC), Femur length (FL),
Amniotic Fluid Index (AFI) averages.

Histogram hyperechogenic focus and
hyperechogenic focus measurements
and individual hyperechogenic focus
measurements are compared between
groups. (Table 2). There was no
statistically significant difference
between NSD and SECTIO groups in

terms of Histogram A averages
(p=0.089) and Histogram B averages
(p=0.555). Histogram A averages were
found greater compared to Histogram B
averages as statistically significant
(p=0.0001). This  indicates  that
histogram measurements are not
significant for forecasting the birth type.
During the histogram, hyperechogenic
focus measurements were found to be
greater compared to hypoechogenic
focus measurements. If we only use
histogram measurements for forecasting
the birth type, hyperechogenic focus is
more significant compared to
hypoechogenic  focus. Individually,
hyperechogenic focus measurement is
not statistically significant for forecasting
the birth type (p=0.169).

Histogram A’s AUC value found as
0.588 and LR (+) value found as 1.27.
Histogram B’s AUC value found as
0.515 and LR (+) value found as 1.14.
(Table 3).

Table 2. Comparison of histogram measurements and individual hyperechogenic

focus measurements between groups

NSD SECTIO

Histogram A 165.24+23.3 173.05+17.32
Histogram B 119.27+21.8 122+20.7
T 14.8 12.38

P 0.0001 0.0001
Histogram 142.26+19.47 147.53+14.51

Hyperechog

t p
-1.71 0.089
-0.59 0.555
-1.39 0.169

NSD: Vaginal birth; SECTIO: Cesarean birth; A: hyperechogenic focus; B: hypoechogenic focus
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Graph 1. ROC curve for hyperechogenic and hypoechogenic focus on histogram
for describing cesarean indication

Table 3. Histogram values regarding SECTIO indication

Estimation Point LR+ AUC+SE 95% GA
Histogram A >150 1.27 0.588+0.062 0.479-0.691
Histogram B >05 1.14 0.515+0.063 0.407-0.622

A: Hyperechogenic focus; B: Hyperechogenic focus

We have compared Bishop score
averages between the groups (Table 4).

Bishop score averages of SECTIO
group were found to be greater
compared to NSD group as statistically
significant. (p=0.0001).

Bishop score parameters are evaluated
separately as cervical opening, cervical
extinguishment, cervical softening, and
level of head. The distribution of these
parameters is compared between
groups (Table 5). NSD and SECTIO
groups with a cervical opening of 1-2 cm
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and 3-4 cm, a cervical extinguishment of were found to be statistically significant
40%-50%, an occurrence of cervical in terms of forecasting the vaginal birth.
softening, and a head level at -1 and -2

Table 4. Comparison of Bishop score average between groups
NSD SECTIO t p

Bishop Score 6.17+£1.43 2.39+1.82 10.9  0.0001
NSD: Vaginal Birth; SECTIO: Cesarean Birth

As per the acquired p values, it seemed Statistically significant results were
that the Bishop score and the individual found between Bishop score and
parameters of the Bishop score are cardiotocography (CTG) contraction
statistically meaningful for vaginal birth. frequency by conducting Linear

Regression analysis (p=0.03). (Table 6).

Table 5. Distribution and comparison of the cases as per bishop score criteria

Closed 5 9.3% 16 44.4%
1-2cm 38 70.4% 19 52.8% y2:17.5
3-4cm 11 20.4% 1 2.8% p=0.0001
% 0-30 34 63.0% 36 100.0% ¥:17.14
% 40-50 20 37.0% 0 0.0% p=0.0001
Hard 1 1.9% 17 47.2%
Medium 2 3.7% 6 16.7% %2:36.65
Soft 51 94.4% 13 36.1% p=0.0001
-3 7 13.0% 26 72.2%
-2 21 38.9% 7 19.4% x%:37.40
-1 26 48.1% 3 8.4% p=0.0001

NSD: Vaginal Birth; SECTIO: Cesarean Birth

Table 6. Linear Regression analysis between Bishop score and CTG contraction
frequency

Bishop Score

R R’ Adjusted R? R’Change F P
Change
0.229 0.153 0.121 0.153 4.89 0.03
Unstandardized Coefficients | Standardized Coefficients t p
B SE Beta
(Constant) 1.577 1.41 1.11 0.268
CTG Cont. Frequency 0.716 0.324 0.229 2.21 0.03

Histogram and Bishop scoring prior to birth induction 7
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Table 7. Comparison between histogram findings and other findings

Histogram A Histogram B
AGE r 0.036 0.133
p 0.734 0.21
BMI r 0.064 0.029
p 0.546 0.788
Bishop Score r -0.139 0.069
p 0.191 0.518
BPD r 0.076 0.068
p 0.477 0.526
HC r 0.094 0.027
p 0.378 0.804
AC r -0.11 -0.04
p 0.302 0.709
FL r 0.177 0.166
p 0.094 0.117
EFW r -0.019 0.028
p 0.855 0.796
AFI r -0.09 -0.15
p 0.397 0.158
CTG Cont. Freq. r -0.063 -0.119
p 0.556 0.264
Latent Phase Duration r 0.054 -0.029
p 0.611 0.788
Active Phase Duration r 0.158 0.157
p 0.167 0.169

A: Hyperechogenic focus; B: Hyperechogenic focus

Histogram measurement parameters
obtained with transvaginal
ultrasonography for the cases are
compared with other parameters in our
study (Table 7).

ROC curves generated between the
factors affecting the cesarean birth
(Graph 2).

The Bishop score’s AUC value was
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found as 0.932 and LR (+) value as 9.
These values, in terms of describing the
cesarean indication for a Bishop Score
<5, increases the cesarean birth risk
ninefold.

The latent phase duration’s (as hours)
AUC value was found as 0.642 and LR
(+) value as 4.87. These values, in
terms of describing the cesarean

indication, latent phase duration (hours)
as >19 hours, increases the cesarean
birth risk 4.87 times.

CTG contraction frequency’s AUC was
found as 0.682 and LR (+) value as 5.5.
These values, in terms of describing the
cesarean indication CTG contraction
frequency as <4, increases the
cesarean birth risk 5.5 times.
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Graph 2. ROC curves between the factors affecting cesarean birth
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Table 8. Bishop score, latent phase, CTG contraction frequency in terms of

describing cesarean indication

<5
>19 hours
<4

9 0.932+0.026 0.859 - 0.974
4.87 0.642+0.061 0.534 - 0.740
5.5 0.682+0.056 0.576 - 0.777

Discussion

In the US, 14% of the pregnancies
passed 41 weeks and 6% passed 42
weeks, in 2005. Extended pregnancies
calculated using the first day of the last
menstruation that continue more than 42
weeks (294 days) are risky for both the
fetus and mother.®

Postterm pregnancy is a pregnancy that
extends to 42 weeks of gestation or
beyond. Fetal, neonatal and maternal
complications associated with this
condition have always been
underestimated. It is not well understood
why some women become postterm
although obesity, hormonal and genetic
factors have been implicated. The
management of postterm pregnancy
constitutes a challenge to clinicians;
knowing who to induce, who will
respond to induction and who will
require a cesarean section (CS). The
current definition and management of
postterm  pregnancy have been
challenged in several studies as the
emerging evidence demonstrates that
the incidence of complications
associated with postterm pregnancy
also increase prior to 42 weeks of
gestation. It seems therefore that a
policy of induction of labor at 41 weeks
in postterm women could be beneficial
with potential improvement in perinatal
outcome and a reduction in maternal

complications.’

In studies comparing birth induction and
spontaneous birth, it was shown that the
possibility of cesarean with induction is
more for women  with  unripe
cervixes.'®* Bishop scoring seems to
be the most cost efficient, easy to apply,
accurate and appropriate method for
identifying the status of the cervix.?
Also, a simplified type of this scoring
with dilatation, effacement and level
components is reported to have the
same result as the original one.™® Many
countries are applying induction for
pregnancies over 41 weeks.** In the
SOGC Clinical Guidelines, the authors
suggested that the women should be
offered induction at 41+0 to 42+0
weeks, as the present evidence reveals
a decrease in perinatal mortality without
increased risk of Cesarean section.’

A vaginal delivery with oxytocin varied
between 78.5% and 85% in various
studies.’®'” In the conducted meta-
analysis, the average cesarean birth
rate for birth induction with oxytocin was
found as 21.5%.

In a study from our country, to compare
the obstetric outcome of induction of
labor at 41 weeks and of follow-up until
42 weeks and induction if the patient
has still not given birth at 42 weeks. The
treatments used in the induction group

Histogram and Bishop scoring prior to birth induction 10
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were (1) vaginal administration of 50
microg misoprostol (n=100), (2) oxytocin
induction (n=100), and (3) transcervical
insertion of a Foley balloon (n=100). The
primary outcome measures were the
cesarean delivery rate, whether or not
the normal hospital stay had to be
extended, and the neonatal outcomes.
Secondary outcome measure included
number of emergency cesarean
deliveries performed for abnormalities of
the fetal heart rate (FHR). The
abdominal delivery rate was 19.3% in
the induction group and 22% in the
follow-up group (p=0.4). The mean
length of hospital stay in the two main
groups was 1.4+/-0.8 days and 1.3+/-1
days, respectively (p=0.1). Significantly
higher rates of macrosomia and
shoulder dystocia were seen in the
follow-up group (24.6 and 2.3%) than in
the induction group (7.6%, p<0.001;
0.3%, p=0.03). Meconium-stained
amniotic fluid and meconium aspiration
syndrome were observed significantly
less frequently in the induction group
(9.3 and 1.3%) than in the follow-up
group (20.3%, p<0.001; 4%, p=0.03).
Rates of emergency abdominal delivery
in response to worrying FHR traces,
neonatal intensive care unit admission,
and low umbilical artery pH were similar
in the two groups. There was one
intrauterine fetal death in the follow-up
group. The authors conclude that,
Induction of labor at 41 weeks of
gestation does not increase the
cesarean delivery rate or cause a longer
stay in hospital than follow-up until 42
weeks, and neonatal morbidity is also
lower after induction*®

In our study, oxytocin was used as an
induction for birth activity. For birth
induction with oxytocin, the vaginal birth

rate was found as 60% (n=54), while the
cesarean birth rate was found as 40
(n=36). Cesarean births were due to
preeclampsia, 27%, non-response to
induction, 5.5%, fetal distress, 50%, and
non-progressing delivery indications,
41.8%. NSD and cesarean groups are
compared in terms of demographical
specifications, last menstruation date,
abortus, and height. No statistically
significant differences were found.

In our study, no statistically significant
differences were found between NSD
and SECTIO groups in terms of BPD,
HC, AC, FL, EFW, AFI averages.

In their studies regarding cases
diagnosed with premature birth risk,
Hellmeyer et al. compared the
histogram, cervical length, and Bishop
score. They compared histogram and
cervical length values to each other and,
as histogram parameters decreased,
cervical length values also decreased.
When determining the premature birth
risk, histogram and cervical length
values were found to be statistically
significant individually, but no
differences were observed with their
combinations. The group also compared
the Bishop score with the cervical length
and found it to be statistically significant.
No correlation was observed for the
comparison of the Bishop score and
histogram  parameters. Parameters
belonging to the histogram, cervical
length, and Bishop score are inspected
with logistic regression analysis and the
most valuable parameter found was in
the histogram. In our study, we used two
histogram measurements as
hyperechogenic focus and
hypoechogenic focus. We compared
these parameters for vaginal birth and
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cesarean birth groups. We found that
histogram parameters are not
statistically significant in terms of
forecasting the birth type. In our study,
we consider hyperechogenic focus to be
more significant for forecasting the birth
type compared to hypoechogenic focus
measurement, as hyperechogenic focus
measurement is greater. We also
compared histogram parameters,
Bishop score, latent phase and active
phase durations. We could not find any
significant relation between histogram
parameters and other parameters in
terms of forecasting the birth type.

Patients are followed by
cardiotocography (CTG) frequently. In
our study, vaginal birth possibility
increases with the CTG contraction
frequency.

In our study, the latent phase duration
for the patients giving birth by cesarean
was found to be higher compared to the
patients giving birth vaginally, and was
statistically significant.

For the 36 patients with cesarean birth,
33% (n=12) were not able to enter the
active phase, while 66.7% (n=24) were
able to enter to active phase.

If birth induction is existent with
inappropriate cervical status, it is also
coexistent with increased section
risk.’*?° A Bishop score is one of the
commonly used methods for evaluating
cervical ripening; however, the score’s
success for determining the birth
induction is limited.*"*

Models were developed with the
methods for forecasting the results of
the birth induction. In another study, it

was reported that, by digital evaluation
of the cervical dilatation’s combination
cervical length, fetal head-perineum
distance  and posterior  cervical
opening’s ultrasonographic evaluation,
birth induction success can be better
forecasted.”® It was found that for the
models where cervical length, parity,
body mass index, maternal and
gestational age are combined, or
maternal height, body mass index,
parity, and cervical length combined are
not found to be sufficient for forecasting
the induction success.?**?®  Also
introduced recently was a new scoring
system where parity, sonographic cervix
length and posterior cervical length are
evaluated together. Sensitivity of this
scoring system for forecasting vaginal
birth is 95.5%, specificity is 84.6%, the
Bishop scoring sensitivity for >5 s
65.3%, and the specificity is 80.6% as
reported.?’

In a previously conducted meta-
analysis, it was reported that cervix
length can forecast a successful birth
induction. However, with the result
parameters evaluated individually
(vaginal birth, vaginal within 24 hours of
commencement of induction, duration of
reaching to active phase) it was found
that the diagnostic validity and
significance were nullified and it was not
forecasting vaginal or cesarean birth.
The presence of cervical funneling is
reported to forecast a successful
induction. When compared with the
Bishop score, the diagnostic validity of
transvaginal sonography and cervix
length were not found to be superior.?®
Peak value for an unripe cervix Bishop
score is <6, and for ultrasonography and
cervix length is >30 mm. When
considered with funneling, transvaginal
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sonography length measurement was
found to decrease the prostaglandin
necessity compared to the Bishop
score.?®*% In the study conducted by
Ramon et al. 3* cervical length was not
found to be a better indicator for
determining the birth type compared to
the Bishop score.

Gonen et al* found a significant
correlation between the Bishop score
and parity for determining birth type and
birth duration; however, the group did
not find any significant relation for
cervical length. In our study, we studied
Bishop score parameters for vaginal
birth and cesarean birth. For forecasting
the birth type to be found significant, the
cervical opening had to be more than 2
cm, the cervical extinguishment had to
be 30% or more, and the forthcoming
part of the fetus to be -2 or more. When
comparing these parameters, the
cervical opening and cervical
extinguishment was found to be more
significant than other parameters.

In a study conducted by Crane et al.—
while indicating multi-parity, induction
degree, cervical opening, cervical
effacement, cervical position and
pregnancy age as independent
forecasters for a successful vaginal birth
in the conducted logistic regression
analysis—the  Bishop score was
determined a non-complying forecasting
power.** A study conducted by Mark et
al. showed the cervical opening prior to
induction to have a better forecasting
power compared to the Bishop Score
and its parameters.*

In our study, we generated ROC curves
and a logistic regression analysis for the
Bishop score, latent phase, and CTG

contraction frequency values in regards
to presenting cesarean indication. The
Bishop score’s AUC value found as
0.932 and LR (+) value as 9. These
values, in terms of describing the
cesarean indication for a Bishop score
<5, increases the cesarean birth risk
ninefold. The latent phase duration’s (as
hours) AUC value found as 0.642 and
LR (+) value as 4.87. These values, in
terms of describing the cesarean
indication for a latent phase duration
(hours) >19 hours, increases the
cesarean birth risk 4.87 times. The CTG
contraction frequency’s AUC was found
as 0.682 and LR (+) value as 5.5. These
values, in terms of describing the
cesarean indication for a CTG
contraction frequency <4, increases the
cesarean birth risk 5.5 times.

Conclusion

During a superannuated nulliparous
pregnancy, the Bishop score and the
Bishop score’s individual parameters
are significant for vaginal birth, while a
cervical histogram is non-significant for
forecasting the birth type following birth
induction.
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