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Abstract

Background: Predicting the success of vaginal delivery is an important issue in preventing adverse maternal and
neonatal outcomes. Thus, this study aimed to compare the success rate of vaginal birth by using trans-labial ultra-
sound and vaginal examination, and vaginal examination only in pregnant women with labor induction.

Methods: This was a comparative study including 392 eligible pregnant women with labor induction attending to a
teaching hospital affiliated with Iran University of Medical Sciences from April to October 2018 in Tehran, Iran. Women
were randomly assigned to two groups; the trans-labial ultrasound plus vaginal examination (group A), and the vagi-
nal examination only (group B). Women were included in the study if they satisfied the following criteria: singleton
pregnancy, 37 to 42 weeks of gestational age, fetal head presentation, a living fetus with no abnormalities, uncom-
plicated pregnancy, and no previous cesarean section or any uterine surgery. We used a partograph for both groups
to assess the fetal head position and the fetal head station. In group 1, the Angle of Progression (AoP) and Rotation
Angle (RA) were also assessed. Finally, the success and progression of vaginal delivery in two groups were compared
by predicting the duration of delivery and mode of delivery.

Results: The findings showed that 8.68% of women in the trans-labial plus vaginal examination group delivered
by cesarean section, while 6.13% in the vaginal examination only group delivered by cesarean section (P=0.55). In
women with cesarean section in positive fetal head stations, Angle of Progression (AoP) was significantly decreased
ranging from 90 to 135 degrees compared to women who delivered vaginally (135-180 degrees; P< 0.001). In
addition, the Rotation Angle (RA) was significantly decreased in women with cesarean section ranging from 0 to 30
degrees compared to women who delivered vaginally (60-90degrees; P< 0.001). Further analysis indicated that a
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plus vaginal examination (HR: 8.65, P< 0.001).

progression, Rotation angle

higher risk of cesarean section was associated with vaginal examination only as compared to trans-labial ultrasound

Conclusion: Angle of Progression (AoP) and Rotation Angle (RA) indexes might be useful parameters to predict labor
progression and successful vaginal delivery among women undergoing labor induction.

Keywords: Vaginal examination, Trans-labial ultrasound, Labor induction, Vaginal birth, Cesarean section, Angle of

Background

Globally cesarean section rates increased from around
7% in 1990 to 21% in 2018, and if this trend continues,
by 2030 the highest rates are likely to be in Eastern Asia
(63%), Latin America, Caribbean (54%), Western Asia
(50%), Northern Africa (48%) Southern Europe (47%)
and Australia and New Zealand (45%) [1]. However, the
World Health Organization (WHO) has established the
optimum cesarean section rate as 5 to 15% by medical
indications [2—-5].

In Iran, recent studies reported about seven-fold
increase in the cesarean section rate; from less than
7% in the 1970s to over 48% in 2018 [4, 6-9]. The rate
was reported to be higher in private hospitals (72-89%)
[10-13].

Cesarean section such as any other surgeries could lead
to a variety of complications and was commonly per-
formed for mothers with history of previous cesarean
section, fetal distress, and prolonged labor [14]. To pre-
vent prolonged labor and ending pregnancy with vaginal
birth, some procedures such as induction with oxytocin
and prostaglandins via monitoring the labor process were
used [15].

Labor monitoring and predicting the likelihood of vagi-
nal birth following induction has become important in
this era of personalized medicine, not just from women’s
perspectives, but also to ensure optimal allocation of
healthcare resources [16]. Particularly, labor is usually
monitored to ensure that there are no signs of abnormal
progress that might be harmful to mother or baby. The
method most commonly used is routine vaginal exami-
nation (undertaken at regular time intervals) in order to
provide information on cervical dilatation and the posi-
tion of the baby [17]. However, evidence suggests that
the manual vaginal examination might lead to errors (up
to 88% of cases) and has limitations in indicating labor
progression [18-23]. As such, management of childbirth
needs new approaches and guidelines, exploiting objec-
tive indications for standardized quantitative monitoring,
and appropriate medical decision making for early and
correct identification of the most effective mode of deliv-
ery [18, 24, 25].

Recent studies demonstrated that ultrasound tech-
niques are very helpful in the measurement of labor

progression parameters [20, 25-30]. For instance, the
evaluation of the Progression Angle (PA) or Angle of Pro-
gression (AoP), and Rotation Angle (RA) by trans-labial
ultrasound imaging provides an objective, accurate, and
reproducible method for determining fetal head progres-
sion during labor [27, 31]. Since in Iran using trans-labial
ultrasound is not common in hospitals for monitoring
labor procedures, this study aimed to evaluate the suc-
cess rate of vaginal birth using trans-labial ultrasound
plus vaginal examination compared to vaginal examina-
tion only in pregnant women with labor induction.

Methods

Design and participants

This was a comparative study. The study was conducted
from April to October 2018. The study participants con-
sisted of a cohort of pregnant women candidates for labor
induction attending to the maternity ward in a teaching
hospital affiliated with the Iran University of Medical Sci-
ences in Tehran, Iran. Candidates were selected based on
the inclusion criteria. The inclusion criteria were: to be
Iranian, singleton pregnancy, 37 to 42weeks gestational
age (with ultrasound history in the first or second trimes-
ter of pregnancy), fetal head presentation, a living fetus
with no abnormalities (known for embryos along with
ultrasound reports), uncomplicated pregnancy (includ-
ing preterm labor, placental abruption, severe preec-
lampsia, marginal placenta previa), no history of previous
cesarean section or any uterine surgery, estimated fetal
weight less than 5kg, and not being estimated maximum
one station of the fetal head during labor (with regard
to the unpredictable speed prenatal delivery in women
specially in the precipitous labor). The exclusion criteria
were: cephalo-pelvic disproportion, and unwillingness to
participate in the study. We used two methods to collect
the data: ‘trans-labial ultrasound plus vaginal examina-
tion, and ‘vaginal examination only’ Thus, women were
randomly assigned into two groups: trans-labial ultra-
sound plus vaginal examination (group A) and vaginal
examination only (group B). As such a standard-sized
paper marked A (trans-labial plus vaginal examination
group) or B (vaginal examination only group), and folded
to fit an envelope. Then, at the time of admission to the
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delivery room, one of us (ENKH), offered a blind envelop
to women for group assignment.

Sample size
In order to detect 20% differences in success rate between
group A and group B (P, =90% success rate for group A
and 70% success rate for group B) we used the following
formula to estimate sample size.
n=(Z,,+ ZB)Z *[py(1-py) + Pz(l'Pz)]/(Pl’Pz)z'
Considering a power of 80% and type I error equal
to 5%, a sample size of 196 women per each group was
estimated.

Trans-labial ultrasound

a. Procedure: Pregnant women were placed in a lithoto-
mic position while their bladder was empty. The main
investigator (ENKH) placed a trans-labial ultrasound
probe in the trans-labial space of women. All under-
went trans-labial ultrasound were performed by the
main investigator. The ultrasound scan was equipped
with a real-time tracking algorithm designed to guide
the operator through the acquisition, with an auto-
matic identification of anatomic landmarks (Fig. 1),
in order to be able to measure fetal head station, fetal
head position, Angle of Progression and, Rotation
Angle during labor (Fig. 2 and Fig. 3). The probe was
the Canox probe 3.5MHz. It allowed quantitative
monitoring of labor instantly through an automatic
description of ultrasound images (Fig. 4). Afterwards,
the probe was enclosed in a latex glove covered with
ultrasound gel and then placed between the labia,
below the pubic symphysis. In each occasion ultra-
sound imaging (the first probe) was placed verti-
cally and data of the Angle of Progression and fetal
head station were recorded (Fig. 5). Consequently,
the probe was rotated 90 degrees to the right hip of
the women, and data from the fetal head position
and Rotation Angle were recorded (Fig. 6). Repeated

(2023) 23:3

Page 3 of 13

Fig. 2 Eco view panel of measuring AoP

imaging was performed by recording the time of
imaging and a partograph was recorded in order to
identify the labor process including information on
the fetal head station and position, Angle of Pro-
gression, and Rotation Angle (Fig. 5 and Fig. 6). The
trans-labial ultrasound was performed every 4hours
in the first stage of labor, and every 1-hour or more
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Fig. 1 Eco view panel of Anatomical points in Ultrasound’s measurement
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and measures the most important indicators of pro-

gress: fetal head station, fetal head position, Angle

of Progression or Progression Angle (AoP or PA),
and Rotation Angle (RA) (Fig. 2 and Fig. 3). The AoP

(or PA) is the angle between the longitudinal axis of

the symphysis pubis (blue dotted line in Fig. 2) and

the tangent line to the fetal head (yellow dotted line

in Fig. 2). In fact, the AOP is a measure between a

line placed through the midline of the pubic symphy-

sis and a line running from the inferior apex of the

symphysis pubis tangentially to the fetal skull (Fig. 2

and Fig. 7). The machine also automatically calculates

the fetal head station value of the images obtained.

To calculate the RA, the reference parameters (ante-

rior-posterior axis of the mother’s pelvis (blue dot-

ted line in Fig. 3), the surrounding area of the fetal
head (green circle in Fig. 3), and the midline of the
fetal head (red dotted line in Fig. 3) were used. Then,
three-dimensional reconstructions with a graphical
and temporal representation of the measured param-

FETAL HEAD eters were provided (Fig. 5 and Fig. 6).

c. Normal progress in trans-labial ultrasound: The par-
tograph has been heralded as one of the most impor-
tant advances in modern obstetric care. The World
Health Organization (WHO) advocates its use as
a necessary tool in the management of labor. In the
normal active phase of labor, plotting of the fetal
head station will have a four-hour progress. If it lasts

- more than four-hour, labor may be prolonged [32].

( d. Abnormal progress in trans-labial ultrasound:

& Abnormal labor included protracted and arrest dis-

orders. Protraction disorders refer to protracted

active phase descent. Descent 1cm/h in primipa-
ras and 2cm/h in multiparas is protracted descent.

Arrest disorders refer to the secondary arrest of the

fetal head descent for more than 1 hour [33].

Fig. 3 Eco view panel of measuring RA

Vaginal examination

a. Procedure: Pregnant women were placed in a litho-
Fig.4 Ultrasound probe tomic position whilst their bladder was empty. In
women who were able to pass urine, especially in
the latent phase of labor, it was encouraged to do it
before every manual vaginal examination or trans-
labial ultrasound, and in those who had received
anesthesia methods or were in the active phase of
labor and were unable to do it physiological, urinary
catheterization was used. Vaginal examination was
performed by a midwife. The midwife was blinded to
the study, and confirmed by three senior gynecolo-
gists (there was no extra touch. The gynecologists

in the active phase of labor based on the number of
vaginal examinations.

b. Measurement: Trans-labial ultrasound data recording
was performed for 5seconds immediately after each
uterine contraction using trans-labial ultrasound.
We used a trans-labial ultrasound that automatically
determines anatomical landmarks of bone structure
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Fig.5 3D show of station and AoP of fetal head
.

Fig. 6 3D show of RA
.
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just were observers in order to see if the midwife per-
forms vaginal examination correctly). The findings of
the examination, including information about fetal
head station, fetal head position and labor process
were recorded in the delivery form and partograph.
Vaginal examination was performed every 4hours in
the first stage of labor, and every 2-hour or more in
the active phase of labor [15]. Vaginal examination
data was carried out after each uterine contraction.
b. Measurement: Partograph was drawn with the most
important indicators of progress: the fetal head posi-
tion and the fetal head station. Since we did not need
other information such as cervical dilatation for this
study, thus we did not record extra information. The
rate of progression of the labor is presented in Fig. 5.

Outcome measure

The primary outcome of this study was the success in pre-
dicting vaginal delivery by either group. As such predict-
ing delivery time, and mode of delivery were considered.

Statistical analysis

The findings were analyzed using descriptive statistics
(mean, standard deviation, and frequency distribution).
To compare data between the two methods (trans-labial
ultrasound plus vaginal examination and vaginal exami-
nation only) independent ¢-test, analysis of variance,
and Chi-square as well as Mann-Whitney U test, and

Kruskal-Wallis test were performed as appropriate. Sen-
sitivity analysis was used in order to compare the two
methods in predicting vaginal delivery time. Addition-
ally, the Cox proportional hazards regression model was
used to estimate the probability of delivery outcomes
while controlling for independent variables. Independent
variables included a number of demographic information
(date of birth, mother’s education level, mother’s occu-
pation, gestational age, weight gained during pregnancy,
height, current weight, pregnancy stage, prescription of
pain medication or non-receipt of pain medication and
Bishop’s score:) and risk factors (prolong labor, fetal dis-
tress due to abnormal fetal heart rate or umbilical cord
prolapse and placental separation). Finally, survival analy-
sis was performed to predict delivery time. Then we com-
pared the prediction time between the two study groups
by t-test. All statistical analysis was performed using the
SPSS 16 software.

Results

Participants

A total of 392 pregnant women were included in the
study and they were randomly assigned into two groups.
The mean age of participants in the ‘trans-labial plus
vaginal examination’ group was 27.59 (SD=6.24) years,
and it was 27.49 (SD =6.44) years for the ‘vaginal exami-
nation only’ group. There were no significant differences
between the two groups in terms of age. Also, there were
no significant differences in mothers’ education (P =0.4),
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Vaginal examination

Trans-labial ultrasound plus

P-value

only (n =196) vaginal examination (n =196)
Mother’s age (mean, SD)** 27.49 (6.44) 27.59 (6.24) 0.78
Mother’s education *** 040
None 27 (13.77) 19 (9.69)
Primary 40 (2041) 39(19.89)
Secondary 118 (60.21) 122 (62.25)
Higher 11 (5.61) 16 (8.17)
Gestational age for termination of pregnancy in week (mean, range)** 39 (38-40) 39 (38-40) 0.87
Body Mass Index (BMI) (mean, SD)** 29.81 (4.25) 29.87 (4.65) 0.944
Estimated fetal weight in gram (mean, SD)** 3100(383.5) 3200 (385.0) 0.016
Anesthesia method*** 0.002
Spinal Analgesia 59(30.10) 104(53.06)
Epidural analgesia 6(3.06) 3(1.53)
Pain relievers by intramuscular injection 109(55.61) 62(31.63)
Without any pain relieving methods 22(11.23) 27(13.78)
Indication of induction *** 0.87
High blood pressure without preeclampsia 5(2.55) 3(1.53)
Decreased intrauterine growth / oligohydramnios 5(2.55) 3(1.53)
Diabetes mellitus 4(2.03) 5(2.55)
Duration of delivery 57(29.80) 62(31.63)
Rupture of the amniotic sac 80(40.80) 76(38.78)
Others 45(22.90) 47(23.98)
Mode of induction *** 0.501
Oxytocin 184(93.88) 187(95.41)
Misoprostol 12(6.12) 9(4.59)
Indication for cesarean section*** 0.28
Prolong Labor 2(16.66) 4(23.52)
Fetal distress with meconium in the process of induction of labor 2(16.66) 1(5.88)
Fetal distress caused by an abnormal fetal heart pattern in the process of 6(50.00) 12(70.58)
induction of labor
Others 2(16.66) 0 (0.00)
Number of Pregnancies *** 0.21
Nulliparous 87(44.38) 83(42.34)
Multiparous 109(55.62) 113(57.66)
Final position of fetal head *** 0.30
Anterior occiput 193(98.47) 190(96.94)
Posterior occiput 3(1.53) 6(3.06)
Type of delivery *** 0.51
Vaginal delivery 184(93.87) 179(91.32)
Cesarean delivery 12(6.13) 17(8.68)

* All values are frequency and (percentage) except for those indicated as mean and standard deviation

**Derived from t-test

***Derived from Chi-squared
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Table 2 Cox’s proportional hazards regression model for estimating risk of cesarean section®
Regression SsD Wald Statistic Hazard Ratio (HR) P-value
Coefficient
Group
Trans-labial ultrasound plus vaginal - - - 1.0 (ref) -
examination
Vaginal examination only 2.16 0.598 13.01 8.65 <0.001
Age 0.061 0.035 2954 1.065 0.086
Mother’s current weight 0.031 0.053 0.330 0.970 0.566
BMI 0.075 0.143 0.271 1.077 0.603
Gestational age 0.078 0.279 0.078 0.925 0.779
Frequency of pregnancy 0.676 0.269 6.327 0.509 0.012
Weight at birth 0.002 0.001 5.846 0.998 0.016
The final position of the fetal head
OA - - - 1.0 (ref) -
OP 1.39 0.696 4.04 4.053 0.034

*This analysis predicts that women who received vaginal examination only were more than 8.65 times less likely (less successful) to proceed with vaginal delivery

compared to the trans-labial ultrasound and vaginal examination group

Table 3 Prediction of the duration of vaginal delivery (minutes)
in the two study groups

Trans-labial ultrasound plus
vaginal examination group

Vaginal examination
only group (n =196)

(n =196)
Mean £+ SD 144.88 +99.25 432.994267.71
Range 15-480 25-1020
P-value (Mann- <0.001
Whitney U
test)

gestational age (P=0.8), and the number of pregnancies
(P=0.2) between the two groups (Table 1).

Risk of cesarean section

The results obtained from Cox’s proportional hazard for
the probability of the outcome measure (type of deliv-
ery) among the two study groups are shown in Table 2.
As indicated there was a higher risk of cesarean section
associated with vaginal examination only as compared
to ultrasound labial plus vaginal examination (HR: 8.65,
P< 0.001).

Prediction of duration of delivery mode

Survival analysis was used to predict the duration of
delivery (in minutes) for the two groups. The dura-
tion was estimated from the beginning of induction to
the time of delivery (whether vaginal or cesarean sec-
tion). The results showed that the prediction of dura-
tion of vaginal delivery was 144.88+99.25minutes in
the trans-labial plus the vaginal examination group and
432.994267.71 in the vaginal examination only group

Table 4 Frequency distribution and partograph sensitivity of
fetal head descending progression in trans-labial ultrasound plus
vaginal examination group

Vaginal delivery Cesarean section

No. % No. %
Normal progress 164 916 7 41.1
Abnormal progress 15 84 10 589
Total 179 100 17 100

Chi-square test results X2:23A51,df:1,P< 0.001

(Fisher's exact distribution)

Sensitivity of trans-labial 91.6%
ultrasound plus vaginal

examination

(P<0.01, Table 3). The time-course analysis showed that
the prediction of duration for vaginal delivery in the
ultrasound method was lower than in the manual vaginal
examination method at all instances.

Sensitivity analysis

The findings showed that the sensitivity for prediction
of vaginal birth with manual vaginal examination was
75.54% and by trans-labial ultrasound it was 91.6%. The
results also showed that the data obtained from trans-
labial ultrasound were more sensitive in predicting vagi-
nal birth, especially in zero and positive stations (Tables 4
and Table 5).

Progression angle and rotation angle

Finally, when the progression angle was measured in the
trans-labial ultrasound group the findings indicated that
for women whose progression angle in 0 and+ 1 station
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Table 5 Frequency distribution and partograph sensitivity of
fetal head descending progression in vaginal examination only
group

Vaginal delivery Cesarean section

No. % No. %
Normal progress 139 755 3 25.0
Abnormal progress 45 245 9 750
Total 184 100 12 100

Chi-square test results ¥’=14418,df=1,P<0.0001
(Fisher’s exact distribu-

tion)

(2023) 23:3
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was 135 degrees, vaginal birth occurred (Fig. 8), while for
women whose progression angle in 0 and + 1 stations was
less than 135 degrees, cesarean section occurred (Fig. 9).
Also, in stations +2 and + 3, vaginal birth occurred for
those women who had progression angle of 135 to180
degrees (Table 6). In addition, while the majority of
women in the vaginal birth group (57.5%) had the final
rotation angle of the fetal head within 60 to 90 degrees,
the majority of women in the cesarean group (47.1%) had
the final angle of 0 to 30 degrees (Table 7).

Sensitivity of vaginal B~ Discussion
ei;;ti'r\]/;tgo% gilg;ma >24% The findings from this study indicated that trans-labial
ultrasound was more effective than manual vaginal exam-
ination in the labor process, and accurate prediction of
delivery types. Similar findings were reported from stud-
ies that assessed AoP and RA. They showed that trans-
perineal ultrasound could successfully predict vacuum
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Table 6 Comparison between head angle to the pubic bone center (angle progression) and sensitivity to the segregation of the fetal
head and the prediction of the type of final delivery (cesarean/vaginal) in the two groups

Station Sensitivity Vaginal delivery Cesarean section P-value
No. AoP No. AoP

0 98 102 135 6 90-135 0.135

+1 974 108 135 8 90-135" 0.046

+2 936 136 135-180° 6 135 0.007

+3 912 170 135-180 6 135 <0001

extraction failure and vaginal birth following induction of
labor [34-39].

The findings indicated that the prediction of duration
of vaginal birth was increased if the Angle of Progres-
sion in zero and positive stations locate at 135 to 180
degrees (Table 6). However, by separating the fetal head
station, we introduced some intervals for the Angle of

Progression that would have increase the probability of
vaginal birth with 91.6% sensitivity (Table 4). A recent
study showed that if fetal head angle locates between
135 and 158 degrees in the second phase of labor, the
probability of success significantly would increase for
instrumental birth. The same study reported that when
Angle of Progression was less than 135 degrees, the
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Table 7 End-to-end rotation of the fetal head in the trans-labial
ultrasound group (196) in women with singleton and preterm
labor and its relation to the type of vaginal delivery or cesarean
section

Vaginal delivery Caesarian section

No. % No. %
No sampling 4 22 1 59
30°to 0° 29 196 1 64.7
30° 7 39 1 59
60°to 30° 19 106 1 59
60° 1 6.2 1 59
90° to 60° 109 57.5 2 11.7

Total 179 100 17 100
1

Chi-square test results x’=22.71,df=7,P<0.00

success of vaginal birth (with or without instrument)
decreased [36].

The current study showed that sensitivity for trans-
labial ultrasound was 91.6%, while sensitivity for the
routine vaginal examination was 75.54% (Table 4, and
Table 5). Such findings suggest that trans-labial ultra-
sound was more accurate in predicting vaginal birth.
Therefore, to assess labor progress it is recommended
to use trans-labial ultrasound as an adjunct to routine
vaginal or digital clinical examinations to reduce inva-
sive procedures and human errors. Similarly, studies
have shown that ultrasound, as a less invasive and repro-
ducible method, was effective in predicting the success
of vaginal birth in pregnant women compared to other
methods [22, 40, 41]. As such studies reported that the
accuracy of the ultrasound method did not significantly
change, even if the examiners had different levels of pro-
ficiency [18, 28, 42, 43] while this is not true for vaginal
examination [44].

Although the present study was focused on assessing
the prediction of duration of vaginal delivery and the
AoP measurement by expert manual segmentation, we
also found a good agreement between a range of AoP
values and the occurrence of a spontaneous delivery.
In particular, in the present study, for all women who
delivered vaginally the value for AoP was greater than
135 degrees in the zero station, and 135 to 180 degrees
in positive stations of the fetal head (Table 6). A recent
study stated that the late diagnosis of posterior occiput
position in the second stage of labor and obstructed
labor is exposed to a high risk of maternal and fetal
morbidity [45]. Moreover, other studies reported that
using ultrasound technique and the earlier detec-
tion of the abnormal fetal head station is more precise
than vaginal examination which might lead to maternal
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complications and maternal and neonatal unfavorable
outcomes [21, 37, 46].

The findings from the current study showed that the
majority of women with a final RA of the fetal head
above 60 degrees had vaginal birth while the value for
those who had cesarean section was less than 30 degrees
(Table 7). However, a study reported that women with a
final RA of the fetal head above 22 degrees experienced
vaginal birth [41]. Another study stated that women with
a final RA of the fetal head above 45 degrees experienced
cesarean deliveries, and those with less than 45 degrees
experienced vaginal birth [26]. Such differences might be
due to differences in observation points in trans-labial
ultrasound. Technicians might see the central point of
the pubic bone while experienced sonographers usu-
ally measure the peripheral of the pubic bone. The other
possibility for such observation was the fact that in the
current study the data obtained from the processing of
echo graphic images in the trans-labial ultrasound, auto-
matically created the progress algorithms without human
manipulation which significantly decreased human error.

Strengths and limitations

In order to measure AoP we used the center of pubis sym-
physis bone while previous studies used peripheral sides
for such measure [24, 36]. Using peripheral sides firstly
needs a highly experienced expert and secondly might
introduce more errors. In addition, the current study
benefited from a relatively large sample size compared to
previous investigations on the topic. However, the study
had some limitations. Since this study was an observa-
tional study, there was a difference between women in
the two study groups with regard to the number of preg-
nancies that might influence the findings. Studies with
more homogenous samples are recommended.

Conclusion

Overall, the findings suggest that trans-labial ultrasound
plays a significant role in the management of labor and
helps to make the right decisions in the labor process. As
such the Angle of progression (AoP) and Rotation Angle
(RA) measured by trans-labial ultrasound were influen-
tial factors to predict vaginal birth or cesarean section in
labor process. Indeed, further investigations on the use
of trans-labial ultrasound for the prediction of successful
vaginal birth are recommended.
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