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ABSTRACT 
 
This study was conducted to explore the value of transvaginal ultrasosnography of cervical length measurement, in 
addition to gestational age, maternal age, parity, Bishop’s Score in predicting the method of delivery in pregnancies 
in which labor is induced with oxytocin at or beyond the 37th gestational week. A total of 148 pregnancies at 40 ± 3 
weeks gestation were included. After labor was induced, 88 women delivered vaginally and 60 underwent cesarean 
section. These groups were compared with respect to possible predictive parameters of delivery out come. Mean 
prediction cervical length was 24.5±7.9 mm. 108 were primipara and 40 were multipara. The relationship between 
gestational age, age of women and parity with the model of delivery were evaluated. The first of the two variables 
were not significant. Primipara (n=57) and multi para (n=31) delivered by vaginally and they were undergone by 
cesarean 51.9 respectively, the rate of cesarean in the primipara was more than multipara (P=0.007). Sensitivity, 
specificity, positive, predictive value and negative predictive value of the length of cervix 71.6%, 45%, 65%, 51% 
and Bishop’s score were 53.4%, 66.7%, 72%, 49.4% respectively. Analyses of the Roc curve for cervical length and 
Bishop’s score indicated there is not only significant differences in predicting of model of delivery (P=0.81)In the 
study the only variable was parity that could predict the success of labor induction but not the age of pregnancy, the 
age of women, cervical length measurement and Bishop’s score. 
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INTRODUCTION 
 

In general, about 20 percent of pregnant women are requiring induction of labor to terminate pregnancy (1).  
Induction of labor usually associated with an increased risk of cesarean delivery, especially when the cervix is not 
ready for induction(2). Since 1964, Bishop score  has been successfully used as the standard, is the current method 
to assess cervical ripening for induction of labor(3). Bishop’s score based on dilation, effacement and position of the 
cervix is graded to predict the success of labor induction(4). However, Bishop’s score is not an accurate method for 
the evaluation of the cervical status and also especially when the Bishop’s score is low, decision-making authority 
for determining of the sort of pregnancy termination is difficult (5). A number of studies have reported that cervical 
length measured by transvaginal ultrasonography (TVS) compared with Bishop’s score is better able to predict 
pregnancy termination(6), (7). Some studies also have claimed that TVS is less painful than digital assessment for 
Bishop score(8), (9). However, this finding has not been reported by all investigators(10). Instance, a recent meta-
analysis concluded that TVS has not been observed to be reliable to Bishop’s scoreand calls for further research 
(11).  
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Some emergent and acute situations such as severe preeclampsia, eclampsia, and thick meconium that may threaten 
the life of both mother and her fetus necessitate immediate termination of pregnancy.  Therefore, the need for 
induction of labor has been abundant and numerous (12). Therefore a procedure that improves the Bishop score can 
diminish the risk of cesarean section and maybe the length of labor. So, a reliable and good comfortable tool of pre-
induction evaluation than the Bishop’s score or even associated with it would be a valuable method in the evaluation 
and guidance of women candidate for labor induction. On other hand it is seems that this method will be reduced 
from the amount of time patients and hospital costs and as well as unwelcome financial costs imposed on 
community health system and also many cases of non-delivery due to unfavorable cervical (13). The present study 
aimed to compare the efficiency of TVS and the Bishop scoring system to predict the types of pregnancy 
termination procedureswith an emphasis on the parity.  
 

MATERIALS AND METHODS 
 

Study design: 
This is a prospective study that has been carried out through the period from June 2009 to April 2010 at the Fertility, 
Infertility and Perinatology Research Center in Ahvaz. Pre-induction cervical measurement was carried out in 148 
pregnant women who came for delivery at the obstetrics and gynecology ward of Imam Khomeini teaching hospitals 
in Ahvaz. This study was targeted singleton pregnancy with live fetus, breech presentation, gestational age of 40±3 
weeks, non-rupture of the chorioamniotic membrane, non-bleeding vagina, and no history of uterine surgery. The 
Ethics Committee of Ahvaz Jundishapur University of Medical Sciences approved this study and also all women 
filled and signed their informed consent form. 
 
Transvaginal sonografy procedure (TVS): 
The pregnant women underwent TVSin order to accurately measure cervix size. During this procedure the 
transvaginal probe was placed into the anterior fornix of the vagina about three cm proximal to the cervix to care to 
avoid exerting excessive pressure on the cervix which may cause cervical deformation of its location or structure. 
Then the inside of the cervix canal was observed with special attention to its shape and also obtained a sagittal sign 
for sonographic prediction of the cervix length with the echogenic endocervical mucosa imaged along the distance 
of the cervix canal. The length between the internal and external os was measured along the endocervical canal. An 
experienced co-worker, who was not aware of the TVS findings, evaluated vaginal to score the Bishop’s score. 
 
Induction of labor: 
 Induction of labor was performed according to the approved protocol and also standard practice in this hospital. The 
Bishop’s score index of 4 was chosen for this study. 
 
Statistical analysis: 
All analyses were carried out with the SPSS 15 and Epi info statistical software. All data are expressed as the mean 
± SEM. The pregnant women were alienated by gravity into nulliparous and multiparous. Student t test and chi-
square were used statistical. Receiver–operating characteristics (ROC) curves were employed to evaluate the 
capability of sonographic cervical distance, Bishop’s score and cervical distance by vaginal inspection to predict 
pregnancy termination. For all other outcomes, a nominal p-value of p<0.05 was considered significant 
 

RESULTS 
 

Maternal demographic characteristics assessment: 
A total of 148 pregnant women were randomized and available for investigation. The demographic characteristics 
are shown in Table 1. None of the women refused to participate in the study. The mean ages of all of the patients 
was 25.5 ± 4.4 years with a range of 16 to 36 years. The median duration of pregnancy was 40.1 ± 1.4 weeks with a 
variety of 37 to 42 weeks. The median length of the cervix of pregnant women was 24.5 ± 7.9 mm with a variety of 
13.3 to 45.3 mm. From of 148 pregnant women who had indication of pregnancy termination, 108 (73%) were 
nulliparous and 40(27%) were multiparous pregnant women. Eighty eight (59.5%) patients were undergoing vaginal 
delivery and other cases (40.5%) were underwent cesarean section. The most common causes of cesarean section 
was lack of progress in labor (dystocia)(68.3%) and other causes were decolman (16.7%) and distress fetus (15%). 
 In case of parity, from 108 nulliparous cases, 52.8% underwent vaginal birth and 47.2% were undergoing cesarean 
delivery. However, from 40 multiparous pregnant women, 77.5% had vaginal birth and 22.5% had cesarean birth. 
Therefore the relation between gravity and the types of pregnancy termination procedures was significant. Indeed, 
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the mean rate of cesarean in nulliparous pregnant women more pronounce than multiparous ones (P=0.007). The 
mean ages of vaginal and cesarean delivery subjects were 25.9 ± 4.5 and 25 ± 4.2 years, respectively.  
 
Transvaginalsonography procedure (TVS) assessment: 
Sonographic measurement of cervical length (CL) was successfully carried out in all 148 pregnancies. We recorded 
no complications or difficulties in the performance of the hysteroscopy (none of the women had abdominal pain and 
we had no problems in insertion the TVS probe into the cervical canal). The median cervical distance was 18 (range, 
5–39) mm and 16 (range, 1–40) mm, in nulliparous and multiparous cases respectively (P <0.05). 
 
Roc curve methodology, according to sonographically measured cervical length, Bishop’s score and cervical length 
by vaginal examination were constructed for each predictor (Figures 1) and sonographic cervical length was found 
to be the best discriminator on the basis of area under the curve (areas 82%, 72% and 63%, respectively). Using the 
optimum cut-off of 20 mm a sensitivity of 82.4% and a specificity of 69.4 % were obtained for nulliparous pregnant 
women. Using the optimum cut-off of 30 mm a sensitivity of 77.8% and a specificity of 65.5% were obtained for 
multiparous pregnant women. 
 
The percentage of those delivering according to parity and sonographic cervical length is shown in Figure 5. The 
percentage for nulliparous women with a cervical length of 20 mm was about 74.1% and for those with a cervix >20 
mm it was about 10%. In fact, the median cervical distance of 20 could be predicted pregnancy termination correctly 
in 80 nulliparous cases. while the Bishop’s score index  was predicted  pregnancy termination correctly in 58.8% of  
nulliparous  cases and this was significantly showed that the sonographic cervical length index   is  more reliable in 
the nulliparous  cases compared to Bishop’s score index(P=0.016). 
 
 The respective percentage for multiparous women with a cervical length of 30 mm was about 65.5% and for those 
with a cervix >30 mm it was about 10%. In fact, the median cervical distance of 30 could be predicted pregnancy 
termination correctly in 65.5% 0f multiparous cases. While the Bishop’s score index was predicted pregnancy 
termination in 58.8%  multiparous cases. It seems that the sonographic cervical length index   is not pronounced 
confidence in the multiparous cases compared to Bishop’s score index (P=0.6). Overall, Sonographically measured 
cervical length was observed to describe a superior proportion of the total variation compared to Bishop’s score.  
 

DISCUSSION 
 

The present study showed that the best sonographic cervical length index in the nulliparous pregnant women is 20 
mm and at this point the sensitivity and specificity were a bit more than 82 and 69 percent respectively that are 
compatible with previous reports (14), (15), (16),(17), (18), (19). Tan et all.,(20) also reported that the best  
sonographic cervical length index in the nulliparous women is of 20 mm. However, the sensitivity and especially 
specificity points (79% and 48% respectively) were different from observation of the current study. In addition, the 
present research declared that the distance cervix of 20 mm in the nulliparous pregnant cases in comparison with 
Bishop’s score of 4 has better reliability and validity to predict the types of pregnancy termination procedures. We 
have also demonstrated that sonographically measured cervical length is better than the Bishop’s score or cervical 
length (CL) by vaginal examination in predicting the outcome of induction. 
 
The findings of the this study also is shown ,by using the optimum cut-off of 30 mm, a sensitivity of 82.4% and a 
specificity of 69.4 % were obtained for nulliparous pregnant women. Nevertheless, the current research declared that 
the optimum cut-off of 30 mm distance cervix in the nulliparous pregnant cases in comparison with Bishop’s score 
of 4 is not more reliable to predict the types of pregnancy termination procedures. It seems thatthis outcome 
obtained due to restriction on the number of multiparous cases and therefore further research is necessary on this 
issue. 
 
Contrary to the present study's findings, Beartris Bueno et al., (21), of course without determination of  the 
sensitivity and specificity value, reported that the best sonographic cervical length index in the nulliparous and 
multiparous pregnant women are 16.5 and 27 mm respectively.  
 
The current study's findings also showed that the rates of correct prediction for types of pregnancy 
termination procedures nulliparous (CL= 20 mm) and  multiparous pregnant women (CL=30)   were 82 and 79.4 
percent respectively. While these rates in report of Beartris Bueno et all.,(21) for nulliparous (16.5)  and multiparous 
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cases (CL=27) were 91.6 and  100 percent. It seems that the main reason of the difference in the success or failure of 
induction of Beartris Bueno et al.,(22) is lowered of aforesaid  index study than the current research. 
 
Consequently, Gravity offered notable individual role, besides to pre-induction cervical distance, in the prediction of 
the result of labor (23), (24). TVS measurement of cervical distance can be reached effortlessly and with less anxiety 
to the pregnant women than a vaginal examination to score Bishop’s score (25), (26), (27). Pre-induction CL 
provides a useful prediction of the likelihood of vaginal delivery within of pre-induction and of the induction-to-
delivery interval (27), (28), (29).  

CONCLUSION 
 

The optimum cut-off of 20 mm distance cervix in the nulliparous pregnant cases is most reliable to predict the types 
of pregnancy termination procedures. 
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