
Introduction
Labor induction can approximately occur in 20% of 
pregnancies (1). Some factors (e.g., parity, gestational 
and maternal age, birth weight, body mass index [BMI], 
and race) are helpful for recognizing the success of labor 
induction (2-4). In addition, Bishop scores (BSs) were 
traditionally used to delineate the labor induction. Some 
studies indicated that BSs ≥5 were successful in labor 
induction (5, 6). Although previous studies suggested the 
reliability of BSs in determining the success or failure of 
the labor induction (3,7-10), these scores are not useful for 
unfavorable cervices (11). 

Ultrasonographic cervical length measurement 
is another technique for predicting successful labor 
induction (11-13). Beloosesky et al. reported that the 
cervical length measurement after 36 weeks has a high 
predictive accuracy for a successful vaginal delivery 
after cesarean (14). Further, Park et al demonstrated that 
the sonographic cervical length could reduce the use of 
prostaglandin in labor induction by about 50% compared 
to BSs (15). 

Some studies indicated that both methods of BSs 
and cervical length measurement by transvaginal 
ultrasonography (TVS) were significantly associated with 
successful induction (3, 16). In addition, the cervical length 
of 27 mm and BSs of four were not different in predicting 
the termination of pregnancy (17). On the other hand, 
the results expressed that the cervical length measured 
by TVS is superior to BS in predicting the response 
to induction (14,18,19). 

Previous research studies did not remove pre-eclampsia 
cases but these cases were omitted in the current study 
because the use of magnesium sulfate can lead to the 
failure of labor induction (7,8,16,20). Therefore, the object 
of this study was to compare the accuracy of TVS cervical 
measurement with that of BS as a predictor of successful 
labor induction in singleton nulliparous women. 

Materials and Methods 
This cross-sectional study was conducted on 150 pregnant 
women admitted for labor induction at Rouhani Hospital 
of Babol, Iran from March 2011 to July 2013. All women 
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provided written consent. This allocated sample size 
can detect the effect size = 0.4 in pregnancy outcomes 
between the group under comparison with a 0.5% 
confidence interval and 80% power. The inclusion criteria 
were nulliparous women, a live fetus with the cephalic 
presentation, and singleton term pregnancy, the absence 
of active labor, an initial cervical examination indicating 
≤3 cm dilatation, the absence of pre-eclampsia, and no 
history of previous uterine incision. The exclusion criteria 
included vaginal hemorrhage, gross fetal anomaly, and 
contraindications to vaginal delivery such as placenta 
previa, placental abruption, and the malpresentation of 
the fetus. The indications of induction were post-term 
pregnancy (>41 weeks), intrauterine growth restriction, 
maternal diabetes, oligohydramnios (amniotic fluid 
index <5), and decreased fetal movement after 40 weeks 
of pregnancy. The gestational age was determined based 
on the date of the last menstrual period and ultrasound 
measurements in the first trimester. The collected 
demographic and obstetric data were on maternal age, 
gestational age, weight, height and the past medical, and 
obstetrical histories. 

The digital-clinical and ultrasonographic assessment of 
the cervix and BS was evaluated prior to induction.

The TVS cervical measurement was performed by an 
experienced one who was blinded to the patient’s criteria. 
After bladder emptying and lithotomy position, a probe 
was gently placed at the anterior fornix of the vagina to 
create a sagittal view of the complete cervix including the 
end cervical canal, along with external overall survival 
(OS) and internal OS. The probe was slowly moved until 
the image blurred and then the insertion pressure was 
enhanced to the extent to restore a clear cervical image. 
The cervical image was enlarged so that it could cover 
about 75% of the screen. Furthermore, the electronic 
markers were placed at the farthest points between the 
internal and external OS, followed by evaluating the 
cervical length as a direct line. Funneling was defined as 
a V- or U-shaped indentation of the internal OS of the 
cervix (15). A Honda electronic HS-4000 (Japan) with a 
5-MHz transvaginal probe was used in the current study. 
Moreover, the BS was assessed for each pregnant woman 
through a pelvic examination by trained staff. Scoring was 
as follows:

Dilatation (0 cm: 0, 1-2 cm: 1, 3-4 cm: 2, & ≥5 cm: 3), 
effacement (0-30%: 0, 40-50%: 1, 60-70%: 2, & ≥80%: 3), 
the consistency of the cervix (firm: 0, medium: 1, and 
soft: 2), fetal station (−3: 0, −2: 1, −1: 3, +1, & +2: 3), and 
the position of cervix (posterior: 0, mid position: 1, and 
anterior: 2). A BS ≤ 4, identifying an unfavorable cervix 
was an indication for cervical ripening (21). 

A 10 mg dinoprostone (Pharmacia & Upjohn N.V./
S.A., Puurs, Belgium) vaginal suppository inserted in the 
posterior fornix of the vagina for cervical ripening. An 
intravenous oxytocin infusion began if the patient showed 
no regular uterine contractions (≥5 in 20 minutes) after 

6 hours of dinoprostone insertion (15,22). The dosage 
at the onset of the process was 2.5 mU/min, which was 
augmented every half an hour by adding an infusion rate 
of 205 mU/min. The whole process was continued to the 
ultimate dose of 40 mU/min until the effective uterine 
contractions were achieved or the labor represented 
progression. The process of oxytocin infusion proceeded 
for about 12 hours. If the active labor did not happen for 
patients during this 12-hour period, the same protocol 
would be repeated for the next day to induce labor 
(15,22). It is worth mentioning that intravenous oxytocin 
was the only technique for induction in case patients 
had a BSs of >4. The fetal heart rates were monitored as 
well. The administration of amniotomy was delayed until 
the cervix was opened by at least five cm and the vertex 
was fully occupied (23). A cervical dilatation of 3-5 cm 
or more can be presented (21). The primary outcome of 
this study was the onset of active labor. Therefore, the 
successful induction of labor defined the onset of regular 
uterine contractions (at an interval of 2-3 minutes) and 
the cervical dilatation of five cm or greater. Additionally, 
other outcome variables were considered, including 
vaginal delivery within 24 or 48 hours of initiating the 
induction, failure to progress, and the interval from 
cervical dilatation of five cm to delivery. Failure to 
progress was confirmed and the cesarean section (CS) 
was indicated if no cervical dilatation was observed for 
at least 2 hours during the active phase of labor or if the 
fetus’s head did not descend for at least one hour during 
the second stage of labor despite all the adequate uterine 
contractions (7,15,17) after regarding the information on 
the outcomes of the patients.

The statistical analyses were performed using SPSS18. 
A univariate analysis was conducted with the Student’s 
t test, Fisher exact test, and chi-square test. Eventually, 
receiver operating characteristic curves were constructed 
to describe the relationship between the cervical lengths 
in predicting the failed labor induction. P < 0.05 was 
considered statistically significant.

Results
This survey was conducted on 150 consecutively selected 
nulliparous pregnant women who underwent labor 
induction. Five women were excluded from the study 
during labor induction, including three due to pre-
eclampsia with increased blood pressure and proteinuria 
and two others for bleeding and fetal distress. Indications 
for labor induction were delayed pregnancy (n = 89), 
intrauterine growth restriction (n = 3), maternal diabetes 
(n = 4), oligohydramnios (n = 22), and decreased fetal 
movement (n = 27). Of the 145 participants, 66 women 
(45.52%) had a BS >4 when initiating labor induction 
with oxytocin infusion. Moreover, 79 patients (54.48%) 
had a BS ≤4 when the 10-mg dinoprostone vaginal 
suppository was inserted into the posterior fornix. In 22 
cases (15.17%), the uterine contractions started after the 
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insertion of the dinoprostone vaginal suppository. In 57 
cases (39.31%), however, the labor induction required 
oxytocin infusion because the uterine contractions did 
not begin following the use of a suppository. Table 1 
provides the clinical features and delivery results of the 
patients based on the successful active phase and failure 
of labor induction. The success and failure of labor 
induction were significantly related to the BSs before labor 
induction, sonographically measured cervical length, the 
presence of funneling, and the use of dinoprostone vaginal 
suppository. Nevertheless, there were no significant 
relationships between the successful active phase of 
labor induction and age, gestational age, BMI, fetal birth 
weight, and the duration of labor induction. The clinical 
characteristics and delivery outcomes of pregnant women 

based on the vaginal delivery or the CS are presented in 
Table 2. BS before the induction of labor, sonographically 
measured cervical length, the presence of funneling, BS 
after the usage of vaginal dinoprostone, and the duration 
of labor induction had a significant statistical difference in 
women who underwent CS or vaginal delivery. 

BS was inversely associated with the sonographic 
cervical length and the duration of labor induction 
(r = 0.68, P < 0.001 and r = 0.55, P < 0.001, respectively). 
In addition, there was a direct relationship between 
sonographic cervical lengths for labor induction (r = 0.54, 
P < 0.001). The best cut-off value of sonographic cervical 
length for predicting the successful active phase of labor 
induction and vaginal delivery was 26.75 (AUC = 0.71, 
sensitivity = 63%, specificity = 73% and P = 0.002) and 

Table 1. Clinical Characteristics of Pregnant Women Based on Successful Active Phase and Failure of Labor Induction

Characteristics
Induction of Labor

P Value
Successful Active Phase (n = 123) Failure (n = 22)

Maternal age (y) 23.4±23.54 24±3.28 0.46c

Gestational age (wk) 40.21±0.83 40.41±0.79 0.3c

Body mass index 31.82±2.86 33.14±3.03 0.051c

Use of dinoprostone 62 (50%) 17 (77.3%) 0.02b

Birth weight (kg) 3322.85±398.72 3250.45±246.12 0.41c

Bishop score before induction 4.45±1.95 2.91±1.63 0.001c

Cervical length by ultrasound (mm) 24.23±5.35 28.41±5.46 0.001c

Funneling
Present 37 (71.2%) 15 (28.8%) 0.001b

Absent 86 (92.5%) 7 (7.5%)
Bishop score after induction 4.5±2.43 3.94±2.41 0.87c

Method of delivery
Vaginal delivery 60 (48.8%) 0 (0%) 0.001 >b

Cesarean section 63 (51.2%) 22 (100%)
Duration of induction

≤24 hours 24 (92.3%) 2 (7.7%) 0.36a

>24 hours 98 (83.1%) 20 (16.9%)
Note. a Chi-square; b Fisher exact test; c t test.

Table 2. The Clinical Characteristics and Delivery Outcomes of Pregnant Women Based on Vaginal Delivery or Cesarean Section

Characteristics
Mode of Delivery P value

Cesarean Section (n=60) Vaginal Delivery (n=85)
Maternal age (y) 23.69±3.29 23.20±3.78 0.4*

Gestational age (wk) 40.34±0.78 40.1±8.7 0.084*

Body mass index 32.29±3.05 31.64±2.7 0.17*

Use of dinoprostone 65 (76.5%) 14 (23.3%) ٭0.001<

Birth weight (kg) 3340.76±351.41 3270.92±416.21 0.27*

Bishop score before induction 3.38±1.78 5.4±1.62 ٭0.001<

Cervical length by ultrasound (mm) 27.01±6.02 21.83±2.78 ٭0.001<

Funneling

Present 49 (94.2%) 3 (5.8%) ٭0.001<

Absent 36 (38.7%) 57 (61.3%)

Bishop score after induction 3.58±2.26 6.07±2.05

≤24 hours 25 (96.2%) 1 (3.8%) >0.001 §

>24 hours 60 (50.8%) 58 (49.2%)
Note. * Chi-square; §Fisher exact test.
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26.25 mm (AUC = 0.80, sensitivity = 54%, specificity = 95% 
and P = 0.001).

The receiver operating characteristic analysis was 
performed to detect the prognostic effect of BMI, neonatal 
birth weight, BS and cervical length on successful active 
phase, as well as CS and CS due to the failure progress 
(Table 3). Based on the results , only the cervical length was 
a significant predictor of the successful active phase (the 
onset of active labor). Further, the estimated AUC = 0.309 
(CI 95% = 0.187-0.432) indicated that higher cervical 
length had a negative effect on successful active phase. As 
shown in Table 3, the BS is a positive predictor of CS as 
well (AUC = 0.725, CI 95% = 0.673-0.832). Furthermore, 
the neonatal birth weight is a positive predictor of CS for 
a failure to progress (AUC = 0.639, CI 95% = 0.521-0.757). 
Finally, no such relationship was found between the risk of 
CS for the progress of labor, cervical length, BS and BMI.

Discussion
The current study indicated that the transvaginal 
sonographic measurements of cervical length in 
nulliparous women are independent predictors if these 
women enter into the active phase of labor and successful 
induction of labor. Previous research (21) evaluated the 
efficacy of sonographic cervical length in the prediction 
of labor induction and concluded that the ultrasound 
assessment could outperform the BSs. Similar to the 
results of our study, Yang et al demonstrated that the 
transvaginal sonographic measurement of cervical length 
in nulliparous women is an independent predictive factor 
for the success of labor induction and for entering the active 
phase of labor (24). Contrarily, Park represented that the 
cervical length has a poor predictive value for failure to 
the progress of labor and cesarean delivery (15). It should 
be noted that the results of the recent studies are based on 
BS ≤ 4, as well as the sonographic cervical length of (cut-

off value) 26.25 for predicting the successful active phase 
of labor induction and vaginal delivery. Other studies 
compared the BS and measurement of cervical length with 
transvaginal sonography and found different results (cut-
off values) in this regard. The determination of an optimal 
cut-off value for the transvaginally measured cervical 
length for a favorable cervix before labor induction is 
unclear. This ambiguity can be due to the lack of unifying 
participants (nulliparous or multiparous, along with 
inclusion and exclusion criteria), different ways for the 
induction of labor, and the difference in the outcomes of 
labor induction (6,15,25,26).

Recent studies demonstrated that the use of multiple 
logistic regression analysis for the measurement of 
cervical length with the cut-off value less than 26.25 
mm in vaginal sonography could be more impressive 
than the BS ≤4, which can predict the successful active 
phase of labor induction in nulliparous women. de 
Vries reported that the odds ratio for CS was 6.2 (95% 
CI 2.2-43) for cervical length 20-32 mm and 10 (95% CI 
4.8-74) for cervical length >32 mm compared with the 
lowest quartile of cervical length (27). In addition, Park 
suggested that the measurement of cervical length with 
the cut-off value of less than 28 mm in vaginal sonography 
was more effective than that of BS ≤ 4 for predicting the 
successful induction of labor in nulliparous women (15). 
This result is in line with that of Pandis et al which focused 
on nulliparous and multiparous women (28). Yang et al 
also found that the cervical length less of than 30 mm 
made a statistically significant difference in predicting 
the outcome of labor induction on nulliparous and 
multiparous women (24). This result is consistent with 
the findings of the study by Keepanasseril et al conducted 
on nulliparous women with cervical length of less than 30 
mm (29). According to the results of another study (30), 
the transvaginal sonographic measurement of the cervical 

Table 3. The Prognostic Effect of BMI, Neonatal Birth Weight, Bishop Score, and Cervical Length

AUC CI 95% P-value Specificity Sensitivity

Successful Active Phase
BMI 0.382 0.252-0.513 0.18 36.36 55.28

Birth weight (kg) 0.571 0.459-0.682 0.32 54.55 59.35

Bishop score before induction 0.652 0.525-0.778 0.94 63.64 66.67

Cervical length by ultrasound (mm) 0.309 0.187-0.432 0.046 31.82 30.08

Cesarean Section

BMI 0.458 0.364-0.551 0.59 45.88 53.33

Birth weight (kg) 0.431 0.335-0.527 0.4 41.18 46.67

Bishop score before induction 0.752 0.673-0.832 0.013 58.82 91.67

Cervical length by ultrasound (mm) 0.237 0.159-0.314 0.002 42.35 5

Cesarean Section for Failure to Progress
BMI 0.523 0.399-0.647 0.59 50 57.78

Birth weight (kg) 0.639 0.521-0.757 0.041 60 60

Bishop score before induction 0.417 0.295-0.539 0.22 50 33.33

Cervical length by ultrasound (mm) 0.572 0.450-0.695 0.93 50 64.44
Note. CI: confidence interval; BMI: body mass index.
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length compared to the BS before the induction of labor 
was proved to be a prediction factor for more progress of 
labor induction. The best cut-off points for predicting the 
successful induction of labor for cervical length and BS 
were 24 and 4, respectively. It is worth mentioning that 
the cervical length in this study was found to be a better 
predictor than the BS for the success of labor induction 
(sensitivity 66%, specificity 77%, against sensitivity 77%, 
and specificity 56%). Likewise, Strobel et al evaluated 
the nulliparous and multiparous women and concluded 
that the cervical length and BS could both independently 
predict labor induction outcomes in nulliparous women 
24 hours before the induction. However, the BS was an 
independent predictor of labor induction in multiparous 
women at ≤ 48 hours before the procedure (31). A review 
article investigated the studies on the predictors of labor 
induction success during 1990-2005. 

This review article reported that cervical length 
measurement and BSs could be of labor induction success. 
It also emphasized that the cervical length did not have 
a greater predictive value compared to the BSs (32). The 
reasons for these differences could be the sample volume, 
the lack of unifying participants (in terms of parity, age, 
BMI, and gestational age), the inclusion and exclusion 
criteria, and various methods for measuring the cervical 
TVS. In the current research, through receiver operating 
characteristic analysis, it was demonstrated that neither 
cervical length nor BS was a predictor of CS for failure 
to progress, including the result of the study by Park et 
al (22), while the neonatal birth weight in our study was 
significantly related to CS due to the failure to progress. 
However, studies by Gómez-Laencina et al (26) and 
Meijer-Hoogeveen (33) revealed that the cervical length 
was the only significant predictor of CS (26,33). The 
reason for the differences of the results between the study 
of Park et al and the present study is the use of various 
methods for measuring cervical length with transvaginal 
sonography.

Conclusions
The cervical length (measured through transvaginal 
sonography) was the only independent predictor of 
successful active phase and vaginal delivery in nulliparous 
women. Neither the cervical length ≥ 26 nor the BS ≤ 4 
could predict the need for CS.

Limitations and Suggestions
The limitation of this study was sample collection since 
the ultrasound and determination of the BSs were carried 
out by certain individuals, and the presence of these 
people was not possible throughout the day. Therefore, 
many pregnant women were excluded from the study. 
The present study was conducted on the Caucasian race 
in Iran. Considering that the race is one of the factors 
contributing to the progress of labor induction, further 

studies are objectively recommended with larger sample 
size in different races using identical materials and 
methods.
Conflict of Interests
Authors declare that they have no conflict of interests.

Ethical Issues
This study was confirmed by the Ethics Committee 
of Babol University of Medical Sciences (MUBABOL.
REC.1389.5).

Financial Support
The budget of the present study was provided by Babol 
University of Medical Sciences. 

Acknowledgments
The authors would like to thank the Clinical Research 
Development Unit of Rouhani Hospital and Reyhaneh 
Barari for English editing. 

References
1. Gabbay-Benziv R, Hadar E, Ashwal E, Chen R, Wiznitzer 

A, Hiersch L. Induction of labor: does indication matter? 
Arch Gynecol Obstet. 2016;294(6):1195-1201. doi:10.1007/
s00404-016-4171-1

2. Pevzner L, Rayburn WF, Rumney P, Wing DA. Factors 
predicting successful labor induction with dinoprostone 
and misoprostol vaginal inserts. Obstet Gynecol. 2009;114(2 
Pt 1):261-267. doi:10.1097/AOG.0b013e3181ad9377

3. Stupar ZT, Mikić AN, Bogavac M, Milatović S, Sekulić S. 
[Prediction of labor induction outcome using different 
clinical parameters]. Srp Arh Celok Lek. 2013;141(11-
12):770-774. doi:10.2298/sarh1312770t

4. Marroquin GA, Tudorica N, Salafia CM, Hecht R, Mikhail 
M. Induction of labor at 41 weeks of pregnancy among 
primiparas with an unfavorable Bishop score. Arch Gynecol 
Obstet. 2013;288(5):989-993. doi:10.1007/s00404-013-
3006-6

5. Ahmadi S, Rahmani E, Motamed N, Ghorbanpoor M, 
Maneshi H. Bishop score predictive value in success of 
induced labor process among full term pregnant women 
referred to Persian Gulf Martyrs’ Hospital in Bushehr in 
2013. Iranian South Medical Journal. 2016;19(4):620-628. 
doi:10.18869/acadpub.ismj.19.4.620 

6. Tan PC, Vallikkannu N, Suguna S, Quek KF, Hassan J. 
Transvaginal sonographic measurement of cervical length 
vs. Bishop score in labor induction at term: tolerability 
and prediction of Cesarean delivery. Ultrasound Obstet 
Gynecol. 2007;29(5):568-573. doi:10.1002/uog.4018

7. Ben-Harush Y, Kessous R, Weintraub AY, et al. The use of 
sonographic cervical length assessment for the prediction 
of time from induction to delivery. J Matern Fetal Neonatal 
Med. 2016;29(14):2332-2336. doi:10.3109/14767058.2015.1
085018

8. Cubal A, Carvalho J, Ferreira MJ, Rodrigues G, Carmo 
OD. Value of Bishop score and ultrasound cervical length 
measurement in the prediction of cesarean delivery. J 
Obstet Gynaecol Res. 2013;39(9):1391-1396. doi:10.1111/
jog.12077

edu
Highlight



Bouzari et al

International  Journal of Women’s Health and Reproduction Sciences, Vol. 8, No. 4, October 20206

9. Khandelwal R, Patel P, Pitre D, Sheth T, Maitra N. 
Comparison of Cervical Length Measured by Transvaginal 
Ultrasonography and Bishop Score in Predicting Response 
to Labor Induction. J Obstet Gynaecol India. 2018;68(1):51-
57. doi:10.1007/s13224-017-1027-y

10. Teixeira C, Lunet N, Rodrigues T, Barros H. The Bishop 
Score as a determinant of labour induction success: a 
systematic review and meta-analysis. Arch Gynecol Obstet. 
2012;286(3):739-753. doi:10.1007/s00404-012-2341-3

11. Bajpai N, Bhakta R, Kumar P, Rai L, Hebbar S. Manipal 
cervical scoring system by transvaginal ultrasound in 
predicting successful labour induction. J Clin Diagn Res. 
2015;9(5):Qc04-09. doi:10.7860/jcdr/2015/12315.5970

12. Bastani P, Hamdi K, Abasalizadeh F, Pourmousa P, 
Ghatrehsamani F. Transvaginal ultrasonography compared 
with Bishop score for predicting cesarean section after 
induction of labor. Int J Womens Health. 2011;3:277-280. 
doi:10.2147/ijwh.s20387

13. Khazardoost S, Ghotbizadeh Vahdani F, Latifi S, et al. 
Pre-induction translabial ultrasound measurements in 
predicting mode of delivery compared to bishop score: 
a cross-sectional study. BMC Pregnancy Childbirth. 
2016;16(1):330. doi:10.1186/s12884-016-1090-x

14. Beloosesky R, Khatib N, Ganem N, et al. Cervical length 
measured before delivery and the success rate of vaginal 
birth after cesarean (VBAC). J Matern Fetal Neonatal Med. 
2018;31(4):464-468. doi:10.1080/14767058.2017.1288206

15. Park KH. Transvaginal ultrasonographic cervical 
measurement in predicting failed labor induction and 
cesarean delivery for failure to progress in nulliparous 
women. J Korean Med Sci. 2007;22(4):722-727. doi:10.3346/
jkms.2007.22.4.722

16. Abdelazim IA, Abu faza ML. Sonographic assessment 
of the cervical length before induction of labor. Asian 
Pac J Reprod. 2012;1(4):253-257. doi:10.1016/S2305-
0500(13)60087-1

17. Khandelwal R, Patel P, Pitre D, Sheth T, Maitra N. 
Comparison of Cervical Length Measured by Transvaginal 
Ultrasonography and Bishop Score in Predicting Response 
to Labor Induction. J Obstet Gynaecol India. 2018;68(1):51-
57. doi:10.1007/s13224-017-1027-y

18. Esin S, Yirci B, Yalvac S, Kandemir O. Use of translabial 
three-dimensional power Doppler ultrasound for cervical 
assessment before labor induction. J Perinat Med. 
2017;45(5):559-564. doi:10.1515/jpm-2016-0206

19. Papillon-Smith J, Abenhaim HA. The role of sonographic 
cervical length in labor induction at term. J Clin Ultrasound. 
2015;43(1):7-16. doi:10.1002/jcu.22229

20. Groeneveld YJ, Bohnen AM, Van Heusden AM. Cervical 
length measured by transvaginal ultrasonography versus 
Bishop score to predict successful labour induction in term 
pregnancies. Facts Views Vis Obgyn. 2010;2(3):187-193. 

21. Cunningham F, Leveno K. Williams Obstetrics. 24th ed. 
McGraw-Hill; 2014.

22. Park KH, Hong JS, Shin DM, Kang WS. Prediction of failed 
labor induction in parous women at term: role of previous 

obstetric history, digital examination and sonographic 
measurement of cervical length. J Obstet Gynaecol Res. 
2009;35(2):301-306. doi:10.1111/j.1447-0756.2008.00929.x

23. Chung SH, Kong MK, Kim EH, Han SW. Sonographically 
accessed funneling of the uterine cervix as a predictor 
of successful labor induction. Obstet Gynecol Sci. 
2015;58(3):188-195. doi:10.5468/ogs.2015.58.3.188

24. Yang SH, Roh CR, Kim JH. Transvaginal ultrasonography for 
cervical assessment before induction of labor. J Ultrasound 
Med. 2004;23(3):375-382. doi:10.7863/jum.2004.23.3.375

25. Park KH, Kim SN, Lee SY, Jeong EH, Jung HJ, Oh KJ. 
Comparison between sonographic cervical length 
and Bishop score in preinduction cervical assessment: 
a randomized trial. Ultrasound Obstet Gynecol. 
2011;38(2):198-204. doi:10.1002/uog.9020

26. Gómez-Laencina AM, García CP, Asensio LV, Ponce JA, 
Martínez MS, Martínez-Vizcaíno V. Sonographic cervical 
length as a predictor of type of delivery after induced labor. 
Arch Gynecol Obstet. 2012;285(6):1523-1528. doi:10.1007/
s00404-011-2178-1

27. de Vries B, Narayan R, McGeechan K, et al. Is 
sonographically measured cervical length at 37 weeks of 
gestation associated with intrapartum cesarean section? 
a prospective cohort study. Acta Obstet Gynecol Scand. 
2018;97(6):668-676. doi:10.1111/aogs.13310 

28. Pandis GK, Papageorghiou AT, Ramanathan VG, 
Thompson MO, Nicolaides KH. Preinduction sonographic 
measurement of cervical length in the prediction of 
successful induction of labor. Ultrasound Obstet Gynecol. 
2001;18(6):623-628. doi:10.1046/j.0960-7692.2001.00580.x

29. Keepanasseril A, Suri V, Bagga R, Aggarwal N. Pre-
induction sonographic assessment of the cervix in the 
prediction of successful induction of labour in nulliparous 
women. Aust N Z J Obstet Gynaecol. 2007;47(5):389-393. 
doi:10.1111/j.1479-828X.2007.00762.x

30. Gómez Laencina AM, Sánchez FG, Gimenez JH, 
Martínez MS, Valverde Martínez JA, Vizcaíno VM. 
Comparison of ultrasonographic cervical length and the 
Bishop score in predicting successful labor induction. 
Acta Obstet Gynecol Scand. 2007;86(7):799-804. 
doi:10.1080/00016340701409858

31. Strobel E, Sladkevicius P, Rovas L, De Smet F, Karlsson ED, 
Valentin L. Bishop score and ultrasound assessment of the 
cervix for prediction of time to onset of labor and time 
to delivery in prolonged pregnancy. Ultrasound Obstet 
Gynecol. 2006;28(3):298-305. doi:10.1002/uog.2746

32. Crane JM. Factors predicting labor induction success: a 
critical analysis. Clin Obstet Gynecol. 2006;49(3):573-584. 
doi:10.1097/00003081-200609000-00017 

33. Meijer-Hoogeveen M, Roos C, Arabin B, Stoutenbeek 
P, Visser GH. Transvaginal ultrasound measurement of 
cervical length in the supine and upright positions versus 
Bishop score in predicting successful induction of labor 
at term. Ultrasound Obstet Gynecol. 2009;33(2):213-220. 
doi:10.1002/uog.6219

© 2020 The Author (s); This is an open-access article distributed under the terms of the Creative Commons Attribution License  
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.




