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            Abstract

            
               
A trial of labor has become the advisable choice for delivery in women with one previous low transverse segment and no recurring
                  indication for elective repeated CS. However, a controversy exists regarding the safety and efficacy. This study was aimed
                  to assessed Vaginal Birth after Cesarean Delivery among Women. A prospective study was conducted in Missan province at Al-Sadder
                  Teaching Hospital during the period of January 2016 to January 2017. One hundred women with a single previous lower segment,
                  incision attended the maternity unit with labor pain were selected. All data were collected through direct interview. Main
                  characteristics of the study group were described using figures and tables comparing VBAC and CS groups. The data entered
                  and analyzed using by SPSS software version 20. Statistically significant differences were defined as p < 0.05. The results
                  of this study revealed that the mean age was 28 years (± 2.2 SD); 89% were housewives, 73% have had 2-5 previous conceptions,
                  and 80% reported less than two years between the previous CS and the current delivery. This study showed that 55% of the total
                  study group delivered vaginally. The higher incidence of VBAC was among women aged 15-24 and 25-34 year. Significantly the
                  majority of housewives were more likely to deliver vaginally compared with. The highest incidence of successful VBAC was among
                  women when the interval between the previous CS and the current delivery is <2 years. We concluded the study revealed that
                  VBAC is an acceptable choice for delivery, especially if women have been selected with proper criteria with appropriate timing
                  and close supervision.
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               Introduction

            Globally, the rising trend of cesarean section (CS) during the last three decades is a considerable concern for the healthcare
               system  (Mukherjee, 2006).  2 recommended that CS rate be ranged between 10-15% of all deliveries  (World Health Organization , 1985). In the past, it was well practiced that previous CS necessitates another one in future. Studies suggested that this practice
               may not always be needed  (Cunningham et al., 2010). Trial of labor after cesarean delivery (TOLAC) indicates a planned attempt of vaginal delivery by a woman delivered previously
               by CS. Vaginal birth after cesarean (VBAC) describes vaginal delivery if the trial succeeds. Success rate of trial of labor
               is consistently high  (Guise et al., 2004), ranging from 60 to 80 percent and may increase with a history of previous vaginal delivery  (Landon et al., 2005), whereas the risk of uterine rupture is low, at less than 1%  (Chuang & Jenders, 2005; Green-top Guideline, 2015). VBAC decreases maternal morbidity and risk of complications in future pregnancies and decreases the rate of CS at the population
               level  (Curtin, Gregory, Korst, & Uddin, 2013; Little et al., 2008). However, many factors precipitate the failure of TOLAC which is in turn associated with more maternal and perinatal morbidity
               including uterine rupture, hysterectomy, transfusion, and infection compared with VBAC or elective repeat CS  (Hibbard et al., 2001; Landon et al., 2004; Macones et al., 2005). Prior to attempting TOLAC, the likelihood of VBAC and the individual risks should be assessed at a well-equipped health
               facility capable of performing emergency deliveries  (Practice Bulletin No. 184, 2017).
            

            There is a consensus that the majority of women with a single previous lower segment CS are candidates for planned VBAC as
               a safe and appropriate mode of delivery and is contraindicated in women with previous uterine rupture, classical cesarean
               scar and whom have other contraindications to vaginal birth (e.g. major placenta praevia)  (Cunningham et al., 2010; Flamm & Geiger, 1997; Green-top Guideline, 2015; Guise et al., 2010; Macones, Hausman, Edelstein, Stamilio, & Marder, 2001; Practice Bulletin No. 184, 2017). Success of VBAC is associated with many maternal factors; age less than 40 years, prior vaginal delivery, a nonrecurrent
               indication for the prior cesarean delivery, favorable cervical factors, BMI less than 30, gestation of less than 40 weeks
               and infant birth weight less than 4 kg  (Eden, Mcdonagh, Denman, & Marshall, 2010; Flamm & Geiger, 1997; Hashima, Eden, Osterweil, Nygren, & Guise, 2004; Macones et al., 2001).
            

         

         
               Patients and Methods

            This prospective study was conducted in Misan province at Al-Sadder Teaching Hospital during the period of January 2016 to
               January 2017. From a total of 3,629 delivering mothers, one hundred women with a single previous lower segment, incision attended
               the maternity unit with labor pain were selected. All data were collected through direct interview and by reviewing patients’
               case sheets. We gathered information about maternal age, occupation, the cause of the previous cesarean, the interval between
               previous delivery and this pregnancy, gestational age, parity, mode of delivery and assistance, maternal complication (primary
               postpartum hemorrhage), perinatal outcome and Apgar score. Women with chronic medical illness (e.g. diabetes mellitus and
               hypertension), classical CS, previous uterine surgery other than CS, twin pregnancy and malpresentation were excluded from
               the study. The study had been approved by an ethical review committee in the Missan University, and a verbal consent had taken
               from the participants. Main characteristics of the study group were described using figures and tables comparing VBAC and
               CS groups. 
            

            
                  
                  Table 1

                  Main characteristics of the study sample

               

               
                     
                        
                           	
                              
                           
                           Characteristic 

                           
                        
                        	
                              
                           
                           No.

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Maternal age (years)

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           15 - 24

                           
                        
                        	
                              
                           
                           35

                           
                        
                     

                     
                           	
                              
                           
                           25 - 34

                           
                        
                        	
                              
                           
                           49

                           
                        
                     

                     
                           	
                              
                           
                           35 - 44

                           
                        
                        	
                              
                           
                           16

                           
                        
                     

                     
                           	
                              
                           
                           Maternal occupation

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           Housewife

                           
                        
                        	
                              
                           
                           89

                           
                        
                     

                     
                           	
                              
                           
                           Employer

                           
                        
                        	
                              
                           
                           11

                           
                        
                     

                     
                           	
                              
                           
                           Parity 

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           P 1

                           
                        
                        	
                              
                           
                           20

                           
                        
                     

                     
                           	
                              
                           
                           P 2 - 5

                           
                        
                        	
                              
                           
                           73

                           
                        
                     

                     
                           	
                              
                           
                           P ≥ 6

                           
                        
                        	
                              
                           
                           7

                           
                        
                     

                     
                           	
                              
                           
                           The interval between the previous CS and the current delivery (years) 

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           < 2

                           
                        
                        	
                              
                           
                           80

                           
                        
                     

                     
                           	
                              
                           
                           2 – 4

                           
                        
                        	
                              
                           
                           11

                           
                        
                     

                     
                           	
                              
                           
                           >4

                           
                        
                        	
                              
                           
                           9

                           
                        
                     

                     
                           	
                              
                           
                           Total  

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                  
               

            

            
                  
                  Table 2

                  Distribution of delivery type according to the maternal age

               

               
                     
                        
                           	
                              
                           
                           Characteristic

                           
                        
                        	
                              
                           
                           Type of delivery*

                           
                        
                        	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           P-value

                           
                        
                     

                     
                           	
                              
                           
                           CS No. (%) 

                           
                        
                        	
                              
                           
                           VD No. (%) 

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Maternal age

                           
                        
                        	
                              
                           
                           15-24 

                           
                        
                        	
                              
                           
                           14

                           
                        
                        	
                              
                           
                           21

                           
                        
                        	
                              
                           
                           35

                           
                        
                        	
                              
                           
                           0.113

                           
                        
                     

                     
                           	
                              
                           
                           40%

                           
                        
                        	
                              
                           
                           60%

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           25-34

                           
                        
                        	
                              
                           
                           20

                           
                        
                        	
                              
                           
                           29

                           
                        
                        	
                              
                           
                           49

                           
                        
                     

                     
                           	
                              
                           
                           40.8%

                           
                        
                        	
                              
                           
                           59.2%

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           35-44

                           
                        
                        	
                              
                           
                           11

                           
                        
                        	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           16

                           
                        
                     

                     
                           	
                              
                           
                           68.7%

                           
                        
                        	
                              
                           
                           31.3%

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           45

                           
                        
                        	
                              
                           
                           55

                           
                        
                        	
                              
                           
                           100

                           
                        
                     

                     
                           	
                              
                           
                           100%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                     

                  
               

               

            

            
                  
                  Table 3

                  Distribution of delivery type according to maternal occupation

               

               
                     
                        
                           	
                              
                           
                           Characteristic

                           
                        
                        	
                              
                           
                           Type of delivery*

                           
                        
                        	
                              
                           
                           Total 

                           
                        
                        	
                              
                           
                           P-value

                           
                        
                     

                     
                           	
                              
                           
                           CS No. (%) 

                           
                        
                        	
                              
                           
                           VD No. (%) 

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Occupation 

                           
                        
                        	
                              
                           
                           Housewife 

                           
                        
                        	
                              
                           
                           35

                           
                        
                        	
                              
                           
                           54

                           
                        
                        	
                              
                           
                           89

                           
                        
                        	
                              
                           
                           0.002

                           
                        
                     

                     
                           	
                              
                           
                           39.3%

                           
                        
                        	
                              
                           
                           60.7%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                     

                     
                           	
                              
                           
                           Employer 

                           
                        
                        	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           11

                           
                        
                     

                     
                           	
                              
                           
                           91%

                           
                        
                        	
                              
                           
                           9%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           45

                           
                        
                        	
                              
                           
                           55

                           
                        
                        	
                              
                           
                           100

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                  
               

               

            

            
               Statistical analysis
               
            

            The data entered and analyzed using by SPSS software version 20. The chi-squared and Fisher's exact tests were used to analyze
               differences in categorical variables between the groups. Statistically significant differences were defined as p < 0.05.
            

         

         
               Results and Discussion

            A total of 100 mothers were studied. The mean age was 28 years (± 2.2 SD); 89% were housewives, 73% have had 2-5 previous
               conceptions, and 80% reported less than two years between the previous CS and the current delivery. Table  1 shows the main characteristics of the study sample. 
            

            This study showed that 55% of the total study group delivered vaginally. The higher incidence of VBAC was among women aged
               15-24 and 25-34 year (21, 60% and 29, 59.2% respectively) with no statistical difference in maternal age distribution by type
               of delivery, (p-value =0.113) (Table  2).
            

            Significantly the majority of housewives (54, 60.7%) were more likely to deliver vaginally compared with an employee who mainly
               delivered by CS (10, 91%), (P-value = 0.002) (Table  3).
            

            
                  
                  Table 4

                  The incidence of VBAC according to parity

               

               
                     
                        
                           	
                              
                           
                           Characteristic

                           
                        
                        	
                              
                           
                           Type of delivery*

                           
                        
                        	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           P-value

                           
                        
                     

                     
                           	
                              
                           
                           CS No. (%) 

                           
                        
                        	
                              
                           
                           VD No. (%) 

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Parity

                           
                        
                        	
                              
                           
                           P1 

                           
                        
                        	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           17

                           
                        
                        	
                              
                           
                           20

                           
                        
                        	
                              
                           
                           0.007

                           
                        
                     

                     
                           	
                              
                           
                           15%

                           
                        
                        	
                              
                           
                           85%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                     

                     
                           	
                              
                           
                           P 2-5

                           
                        
                        	
                              
                           
                           38

                           
                        
                        	
                              
                           
                           35

                           
                        
                        	
                              
                           
                           73

                           
                        
                     

                     
                           	
                              
                           
                           52%

                           
                        
                        	
                              
                           
                           48%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                     

                     
                           	
                              
                           
                           P > 5

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           7

                           
                        
                     

                     
                           	
                              
                           
                           57.2%

                           
                        
                        	
                              
                           
                           42.8%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           45

                           
                        
                        	
                              
                           
                           55

                           
                        
                        	
                              
                           
                           100

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 5

                  The interval between the previous CS and the current delivery

               

               
                     
                        
                           	
                              
                           
                           Characteristic

                           
                        
                        	
                              
                           
                           Type of delivery*

                           
                        
                        	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           P-value

                           
                        
                     

                     
                           	
                              
                           
                           CS No. (%) 

                           
                        
                        	
                              
                           
                           VD No. (%) 

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Interval (years)

                           
                        
                        	
                              
                           
                           < 2 

                           
                        
                        	
                              
                           
                           34

                           
                        
                        	
                              
                           
                           46

                           
                        
                        	
                              
                           
                           80

                           
                        
                        	
                              
                           
                           0.57 

                           
                        
                     

                     
                           	
                              
                           
                           42.5%

                           
                        
                        	
                              
                           
                           57.5%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                     

                     
                           	
                              
                           
                           2-4

                           
                        
                        	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           11

                           
                        
                     

                     
                           	
                              
                           
                           54.5%

                           
                        
                        	
                              
                           
                           45.5%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                     

                     
                           	
                              
                           
                           > 4

                           
                        
                        	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           9

                           
                        
                     

                     
                           	
                              
                           
                           55.6%

                           
                        
                        	
                              
                           
                           44.4%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           45

                           
                        
                        	
                              
                           
                           55

                           
                        
                        	
                              
                           
                           100

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                  
               

               

            

            
                  
                  Figure 1

                  The causes of the current CS

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/1b3a17ee-a178-489c-9b74-2a7e5d234e6d/image/bc59dc57-bbd6-4542-84a1-d6b7c808de7f-upicture1.png]

            

            
                  
                  Table 6

                  Maternal complications according to the type of delivery

               

               
                     
                        
                           	
                              
                           
                           Characteristic

                           
                        
                        	
                              
                           
                           Type of delivery*

                           
                        
                        	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           P-value

                           
                        
                     

                     
                           	
                              
                           
                           CS No. (%) 

                           
                        
                        	
                              
                           
                           VD No. (%) 

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Maternal complication

                           
                        
                        	
                              
                           
                           Postpartum hemorrhage 

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           0.733 

                           
                        
                     

                     
                           	
                              
                           
                           50%

                           
                        
                        	
                              
                           
                           50%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                     

                     
                           	
                              
                           
                           Blood transfusion 

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           1

                           
                        
                     

                     
                           	
                              
                           
                           100%

                           
                        
                        	
                              
                           
                           0%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                     

                     
                           	
                              
                           
                           Uterine rupture 

                           
                        
                        	
                              
                           
                           0

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           1

                           
                        
                     

                     
                           	
                              
                           
                           0%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                        	
                              
                           
                           100%

                           
                        
                     

                     
                           	
                              
                           
                           Others 

                           
                        
                        	
                              
                           
                           2

                           
                           100%

                           
                        
                        	
                              
                           
                           0

                           
                           0%

                           
                        
                        	
                              
                           
                           2

                           
                           100%

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           100

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                  
               

               

            

            According to parity, the study showed that vast majority of parous women with one child had been delivered vaginally (17,
               85%) while those with 2-5 children and above were significantly more prone to deliver by CS (38, 52% and 4, 57.2% respectively)
               (P-value = 0.007),  Table  4.
            

            During the study period, the most common cause for the failure of VBAC, which means the cause of current CS, was the failure
               of progress with an incidence of 84% followed by postdate 6% (Figure  1).
            

            The study showed that the highest incidence of successful VBAC was among women when the interval between the previous CS and
               the current delivery is <2 years, the more success the VBAC with incidence of (46, 57.5%) with no statistical difference in
               interval distribution by type of delivery, (p-value =0.57) as shown in Table  5. 
            

            There were two cases of postpartum hemorrhage, one from each type of delivery group. Among the VBAC group, one woman developed
               uterine rupture. One woman delivered by CS needed a blood transfusion during the study period, as shown in Table  6. No statistical difference between both groups regarding maternal complication (p-value = 0.733).
            

            In respect to perinatal complications during the study, two babies died after delivery by CS due to RDS. Belong to VBAC group,
               2 (3.6%) of babies were with Apgar score < 5 compared with 3 (8.8%) for newborns delivered by CS (p-value = 0.8). 
            

            A trial of labor has become the advisable choice for delivery in women with one previous low transverse segment and no recurring
               indication for elective repeated CS. However, a controversy exists regarding the safety and efficacy  (Adair et al., 1996).
            

            In this study, the incidence of 55% of VBAC is consistent with results from other studies  (Senturk, Cakmak, Atac, & Budak, 2015). The success rate of planned VBAC is 72-75%, according to the royal college of gynecology and obstetrics  (Green-top Guideline, 2015). The frequent age of patients who delivered vaginally after CS in this study was found in the age group 25-34 years old,
               while a recent study was done by 21 revealed that women aged between 30-39 years had the greatest incidence of VBAC  (Li et al., 2016).
            

            Regarding women occupation, the study found that housewives have success in VBAC in comparison to employed women (60.7% vs
               9%). Inconsistently, a study was done by 22 showed that CS was more common in both housewives and employer women  (Gholami, Faraji, Lotfabadi, Foroozanfar, & Rezaof, 2014). 
            

            According to parity, the study showed that the success of VBAC declined dramatically in those with 2-5 children and more with
               incidence of 48% and 42.8% respectively compared with those of one child (85%), which is not in a agree with a study done
               by 23 where women with two or more prior vaginal births have a similar risk for repeat CS and neonatal admission to women with
               only one prior vaginal birth  (Tan, Subramaniam, & Omar, 2008). Another study showed that the success rate of VBAC was declined as parity increases  (Merwe, Der, Thompson, & Ekeroma, 2013).
            

            During the study period, the most common cause for the failure of VBAC and conversion to CS was a failure of progress with
               an incidence of 84%, a result that consistent with other studies  (Birara & Gebrehiwot, 2013; Li et al., 2016). Lack of a policy for augmentation might be the cause of labor dysfunction  (Birara & Gebrehiwot, 2013).
            

            The study showed that the shortest the interval between the previous CS and the current delivery, the more success the VBAC
               with a rate of 57.5% for those with less than 24 months’ interval. Though these results were not significant statistically,
               it showed a trend of that success rate of VBAC decrease when interpregnancy interval increases, a result that in line with
               previous works  (Rietveld, Teunissen, Kazemier, & Groot, 2017).
            

            Rates of maternal morbidity were higher for CS than VBAC, the result that reached by others  (Curtin et al., 2013). The major concern for women underwent TOLAC is the risk of uterine rupture. In this study, one case of uterine rupture
               was reported among women went a trial of labor, necessitating emergency CS. 
            

            The rate of uterine rupture was 1.8% which exceeds that one mentioned by the American College of Obstetricians and Gynecologists,
               0.5–0.9%  (Practice Bulletin No. 184, 2017) and other studies  (Durnwald & Mercer, 2004; Hibbard et al., 2001). Among the CS group, no uterine rupture noted consistently with the low rate reported elsewhere  (Cunningham et al., 2010).
            

            Repeated CS associated with a higher rate of perinatal morbidity and mortality compared with VBAC and this pattern is consistent
               with a recent study  (Mirteymouri, Ayati, Pourali, Mahmoodinia, & Mahmoodinia, 2016).
            

         

         
               Conclusion

            Our study revealed that VBAC is an acceptable choice for delivery, especially if women have been selected with proper criteria
               with appropriate timing and close supervision. It is advisable if the women are allowed to make an informed decision and counseled
               individually. In addition, more discussion about safety and prediction for success should be considered by obstetricians and
               delivery caregivers. Given the potential of uterine rupture, TOLAC should be performed in centers with the emergency CS facilities
               to manage immediate threats to the woman or her fetus.
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