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Abstract

OBJECTIVE: To estimate whether a history of a previous successful vaginal birth after cesarean delivery (VBAC) has an effect on a subsequent VBAC attempt.

METHODS: A chart review of cases identified from the International Classification of Diseases, 9th Revision (ICD-9) codes and cases identified in the logbooks on Labor and Delivery yielded 1,216 cases of attempted VBAC from 1996 to 2000. Data gathered from these cases included history of previous successful VBAC. Variables of interest included previous successful normal spontaneous vaginal delivery, history of diabetes, labor induction, and recurrent indication for cesarean delivery.

RESULTS: Of the 336 patients with a history of one or more previous successful VBAC attempts, 94.6% had a subsequent successful VBAC, whereas 70.5% of the remaining 880 patients were successful (P < .001). For those patients with one or more previous successful normal spontaneous vaginal deliveries, 87.8% had a successful VBAC, whereas 75.6% were successful without this history (P = .001). The presence of diabetes and a recurrent indication for cesarean delivery both decreased VBAC success and were independently associated with poor outcome (P < .001). Patients with a history of previous VBAC were 7 times more likely to have a subsequent VBAC success (odds ratio 7.40, 95% confidence interval 4.51–12.16; P < .001). Those with a history of previous normal spontaneous vaginal delivery were not more likely to have a successful VBAC when the other variables were controlled. Induction did not affect VBAC outcome.

CONCLUSION: A history of a previous successful VBAC increases the likelihood for success with future attempts. Maternal diabetes and history of a recurrent indication for cesarean delivery are poor prognosticators for successful trial of labor.

LEVEL OF EVIDENCE: II-2

Vaginal birth after cesarean delivery (VBAC) has been practiced successfully in this country since the 1950s.1 The popularity of this alternative to repeat cesarean delivery has waxed and waned over several years as the literature has reported varied maternal and fetal outcomes. Some studies have focused on maternal morbidity after failed VBAC attempt, while others have focused on fetal morbidities after uterine rupture.2,3 The success rate for attempted VBAC has been quoted as 60–80%.4 The ability to identify those patients who are more likely to be successful would aid physicians when counseling their patients about VBAC.

A patient who has had a previous VBAC is regarded differently when she attempts a second VBAC from someone without this history. The commonly held notions are that she is more likely to be successful and less likely to rupture her uterus. Others come to the opposite conclusion and say that these patients are less likely to succeed because they are more likely to rupture since the scar has been labored before. Neither of these views has been supported (or refuted) by the current literature. The purpose of this review is to identify factors associated with successful VBAC and, specifically, to evaluate VBAC outcomes in patients with a previous successful VBAC.
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METHODS

A chart review using International Classification of Diseases, 9th Revision (ICD-9) codes and review of Labor and Delivery logbooks from January 1, 1996, to December 31, 2000, identified the potential cases. To be included in this study, the patient had to have one previous low-transverse cesarean delivery. Exclusion criteria included multiple gestation, malpresentation in the current pregnancy, presence of an intrauterine fetal demise, previous cesarean delivery with a uterine scar other than low transverse, and more than one previous cesarean delivery. Also excluded were patients at less than 36 weeks of gestation (< 36 0/7 weeks). The Labor and Delivery logbooks were then reviewed to ensure that all of the patients previously identified by ICD-9 codes had, in fact, attempted VBAC and to record specific maternal and perinatal outcomes. This survey yielded 1,216 cases for analysis. We then divided these cases into 2 groups: those with a successful VBAC and those who failed VBAC and required a repeat cesarean delivery. Currently, there are no specific selection criteria at our institution for offering VBAC to a patient with a previous documented low-transverse cesarean scar.

Our main variable of interest was a history of previous successful VBAC. Other variables included in the analysis were previous successful normal spontaneous vaginal delivery, history of gestational or pregestational diabetes, birth weight, labor induction, and presence of a recurrent indication for cesarean delivery.

Nonrecurrent indications for cesarean delivery included malpresentation, nonreassuring fetal heart tracing, elective primary cesarean delivery, macrosomia, placenta previa, abruptio placenta, cord prolapse, and active herpes simplex virus infection. Recurring indications included cephalo-pelvic disproportion and failure to progress (dilatation and/or descent). The majority of inductions were performed with prostaglandins. Until 1999, misoprostol was regularly used at our institution for induction in previously scarred uteri. Oxytocin was the other commonly used induction agent.

Birth weight was categorized as either greater than or equal to 4,000 g or less than 4,000 g. Uterine rupture was defined as complete separation of the previous uterine scar, with extrusion of fetal parts into the peritoneal cavity.

Statistical analysis was performed using χ2 for the dichotomous variables. Continuous variables were analyzed with the Student t test. Univariate and multivariate logistic regression analyses were then performed to evaluate predictors of VBAC success. The study was approved by the Mount Sinai Institutional Review Board.
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RESULTS

We identified 1,216 patients who met inclusion criteria (Table 1). Overall, the VBAC success rate was 77.1% (n = 938). Of the 938 patients with a current successful VBAC, 33.8% had a previous successful VBAC, whereas only 6.5% of those who failed the current VBAC attempt had experienced a previous successful VBAC (P < .001).
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Of those patients with a history of one or more previous successful VBAC attempts, 94.6% (318/336) had a subsequent successful VBAC. This is significantly higher than the 70.5% (620/880) VBAC success rate for those patients without a history of prior successful VBAC (P < .001). For those patients with a previous successful normal spontaneous vaginal delivery, 87.8% had a successful VBAC, whereas only 75.6% were successful without this history (P = .001).

Patients with a history of previous VBAC were 7 times more likely to have a subsequent VBAC success (odds ratio [OR] 7.40, 95% confidence interval [CI] 4.51–12.16; P < .001) than those who did not (Table 2). Those with a history of previous normal spontaneous vaginal delivery were 2 times as likely to have a successful VBAC (OR 1.83, 95% CI 1.29–2.60). When combining the effects of a history of previous successful normal spontaneous vaginal delivery with a previous successful VBAC in a logistic regression model, they remained independently significant factors for future VBAC success (OR 2.03, 95% CI 1.21–3.39 and OR 7.16, 95% CI 4.35–11.77, respectively). However, when controlling for birth weight, diabetes, recurrent indication, and induction, a history of previous normal spontaneous vaginal delivery no longer affected VBAC outcome (OR 1.52, 95% CI 0.91–2.71) (Table 3).
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When comparing birth weights in the 2 groups (Table 1), those patients with a successful VBAC had a significantly lower average birth weight (3,353.44 ± 553.76 g) than those who failed VBAC (3,523.10 ± 470.31 g; P < .001). Surprisingly, the patients with successful VBAC attempts had significantly smaller babies in the previous pregnancy (3,238.83 ± 641.67 g) than in the current pregnancy (3,353.44 ± 553.76 g; P < .001), and similarly, the babies of those patients who failed VBAC in the current pregnancy were also significantly smaller in the previous pregnancy (3,434.31 ± 553.76 g versus 3,523.10 ± 470.31 g; P = .046).

A large portion (42.7%) of the total number of patients attempting VBAC were induced, and of these, 72.8% went on to deliver vaginally. Of the remaining 697 patients who were not induced, 80.3% delivered vaginally (P = .002). However, when we controlled for diabetes, birth weight, and recurrent indications, induction no longer significantly affected VBAC outcome (OR 0.83, 95% CI 0.91–2.71) (Table 3).

The overall VBAC success rate of gestational and pregestational diabetics was 60.7%, compared with 78.8% in patients without diabetes (P < .001). When neonatal birth weight was analyzed separately, those patients whose infants weighed 4,000 g or more had a 67.5% VBAC success, whereas those weighing under 4,000 g had a 78.1% success rate (P = .01). The VBAC success rate was 69.1% when there was a recurrent indication for cesarean delivery, but rose to 85.0% if the indication was nonrecurring (P < .001). The presence of diabetes (OR 0.42, 95% CI 0.28–0.62), birth weight of 4,000 g or more (OR 0.58, 95% CI 0.38–0.88), and a recurrent indication for cesarean delivery (OR 0.39, 95% CI 0.30–0.52) each significantly decreased VBAC success and were independently associated with poor outcome (P < .001).

The overall uterine rupture rate was 1.56%. There was no significant difference in the rate of uterine rupture in the previous VBAC group compared with those without this history, 0.60% versus 1.93%, respectively (P = .093). Also, there was no difference in the rate of rupture for those patients with a previous normal spontaneous vaginal delivery (1.3%) compared with those without a vaginal delivery (1.6%; P = .76). However, the uterine rupture rate was nearly 10 times higher in the unsuccessful VBAC group (5.4%) than in the successful VBAC group (0.5%; P < .001). This is likely because once uterine rupture was suspected, the patients were taken immediately for cesarean delivery. In this series there were no fetal deaths noted once a uterine rupture had occurred.
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DISCUSSION

Vaginal birth after cesarean delivery is successful in 60–80% of all candidates.4 Our study sought to determine which factors in the maternal history would make VBAC success more likely and found that a history of a previous VBAC made it 7 times more likely to have a successful VBAC. Most experts agree that an important benefit of VBAC is elimination of the need for major surgery. It allows patients wanting large families to have multiple deliveries without the potential for multiple repeat cesareans.5 Women planning further pregnancies avoid the risks of placenta accreta, increased chances of uterine rupture, and the morbidity related to multiple abdominal surgeries that repeated cesarean deliveries can bring.5 The incidence of postpartum infection, need for transfusion, maternal length of stay, and cost are all significantly reduced with VBAC.4 However, when elective repeat cesarean delivery was compared with cesarean delivery after failed trial of labor, the patients who failed attempted VBAC had the highest morbidities.2,6

Recently, the risks of VBAC to the fetus have been readdressed. A meta-analysis in 1991 and a prospective multicenter trial in 1994 both found no increase in perinatal mortality for VBAC versus the overall rate.4 However, one large retrospective trial looking at over 20,000 women with a second delivery after cesarean delivery showed an 11-fold increase in fetal mortality once the uterus ruptured.3 Although the absolute number was 5 fetuses (or 5.5% of all uterine ruptures), the question of acceptable risk thresholds arose.

The potential benefits and harm of VBAC to the mother have also been reviewed.7,8 A recent, systematic literature review by Guise and colleagues8 showed that deficiencies in the literature make it difficult to estimate the risk of VBAC to the mother. This is due in part to a variation in terminology and definitions of uterine rupture and the surrounding complications.

With physicians and patients both acutely aware of the risks and benefits in attempting a vaginal birth after cesarean delivery, identifying those patients who will have VBAC success has become even more crucial. The American College of Obstetricians and Gynecologists has suggested strict criteria in the selection of candidates for VBAC.9,10 This includes limiting VBAC attempts to patients who have had only one previous low-transverse cesarean delivery, have a clinically adequate pelvis, and who do not have a medical or obstetric complication that precludes vaginal delivery.9,10

Careful patient selection to improve chances of VBAC success has become the focus of more recent literature looking at this issue.11,12 A review of 173 patients with a history of one previous low-transverse cesarean delivery in one group's private practice showed an 87% successful VBAC rate.11 The authors attributed this success to careful patient selection. They discouraged patients from attempting VBAC if there was macrosomia or malpresentation in the current pregnancy and also if they had a clinically small pelvis.11 Another review of outcomes associated with VBAC suggested that women with macrosomic infants and those who have never had a successful vaginal delivery should refrain from attempting VBAC.12

There is another body of literature evaluating predictors for uterine rupture. One hypothesis put forth is that a woman who delivers soon after a cesarean delivery is more likely to rupture her uterus. Huang and colleagues13 reviewed 1,516 patients who underwent VBAC and found that an interdelivery interval of less than 19 months was associated with a decreased rate of VBAC success but no increase in rupture. In contrast, Bujold and colleagues14 reviewed 1,527 women attempting VBAC and found that an interdelivery interval of 24 months or less was associated with a 2- to 3-fold increase in uterine rupture but found no difference in VBAC success rates.

Other possible predictors of uterine rupture have also yielded conflicting results. Single- versus double-layer uterine closure and uterine rupture rates were evaluated retrospectively by Bujold et al.15 They found a 4-fold increased rate of uterine rupture in the single-layer closure group. Alternatively, Durnwald and Mercer16 looked at the two types of closure prospectively and found no difference in uterine rupture rates. There is also a suggestion in the literature that increasing infant birth weights are associated with decreasing VBAC success.17

This study evaluated those patients who have had a successful VBAC in an attempt to determine those factors that increase the likelihood of this outcome. We found that a history of a previous VBAC makes a patient 7 times more likely to repeat that success in a future attempt. This outcome was better than that for patients who had just had a previous normal spontaneous vaginal delivery alone. However, when all of the variables were controlled for in the logistic regression model, a history of a previous successful normal spontaneous vaginal delivery no longer significantly influenced future VBAC outcome. An analysis of the data showed that once a patient had a recurrent indication for cesarean delivery, the history of a previous normal spontaneous vaginal delivery no longer led to VBAC success. Induction of labor also had no effect on VBAC outcome.

A birth weight of more than 4,000 g also significantly impacted VBAC success. This was independent of the presence of gestational or pregestational diabetes.

The strength of the present study lies in the large number of VBAC attempts identified in a single institution. However, there are a few notable weaknesses. First, we do not have information on how many patients were initially offered VBAC and declined. Also, we do not have information on the counseling process for patients with a pregnancy following a primary cesarean delivery. This information would help us to evaluate for selection bias. However, because this cohort is from a single center, a wide variation in practices is unlikely. Also, there are currently no protocols in place for determining which patients should be offered a vaginal trial of labor after documentation of a previous low-transverse scar has been established. Finally, the retrospective nature of this study should be pointed out.

With the risks and benefits of vaginal birth after cesarean delivery being debated in both the scientific and the lay literature, we have attempted to re-evaluate VBAC outcomes by looking for factors to prognosticate success. Not all women with a previous low-transverse cesarean delivery make good candidates for VBAC. Identifying which women will be successful can help to decrease perinatal morbidity and mortality. Our data clearly shows that women who have had a previous successful VBAC, those who had a previous cesarean delivery for a nonrecurring indication, and those whose fetuses weighed less than 4,000 g at delivery are more likely to have successful VBAC attempts. Furthermore, although a history of a previous spontaneous vaginal delivery was a strong indicator for VBAC success, the opposite effect of having a recurrent indication for cesarean delivery weighed more strongly on VBAC outcome. These findings should aid the physician in counseling patients who are considering VBAC.
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Table 3. Adjusted Odds of Successtul Vaginal Birth Atter
Cesarean, Controlling for Diabetes, Recurrent In-
dication, Birth Weight > 4,000 g, and Induction

Odds ratio  95% Cl P
Previous VBAC 7.10 4.26-11.80 < .001
Previous NSVD 1.56 0.91-2.67 104
GDM or PGDM 0.46 0.29-0.71 .001
Birth weight > 4,000 g 0.49 0.30-0.78 .003
Recurrent indication 0.42 0.31-0.57 < .001
Induction 0.82 0.62-1.10 187

CI, confidence interval; VBAG, vaginal birth after cesarean delivery;
NSVD, normal spontaneous vaginal delivery; GDM, gestational dia-

betes; PGDM, pregestational diabetes.
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Table 1. Patient Characteristics (n = 1,216)

Successful VBAC

Unsuccessful VBAC

(n = 938) (n = 278) P

Age (y) 313 32.2 1029
Race (%)

White 624 43.9

Black 11.8 23.0

Hispanic 20.9 25.9

Asian 39 6.5

Other 1.0 0.7 <.001
Pregnancies (n) 4.0 3.4 <.001
Gestational age at delivery (wk) 389 39.1 .015
Complications (%)* 26.0 40.3 <.001
Recurrent indication (%) 422 65.1 <.001
Diabetes (%) 72 15.8 <.001
Birth weight (g) 3,353.44 3,523.10 <.001
Birth weight > 4,000 g (%) 7.8 13.3 005
Previous VBAC (%) 33.8 6.5 <.001
Previous NSVD (%) 14.6 6.8 001
Induction (%) 403 50.7 002
Time interval between delivery (mo) 40.8 48.0 <.001
Uterine rupture (%) 0.5 54 <.001

VBAC, vaginal birth after cesarcan delivery; NSVD, normal spontancous vaginal delivery.

Values other than percentages are means.

* Complications included maternal chronic medical conditions, intrauterine growth restriction, preeclampsia/eclampsia, oligo/polyhydramnios,

preterm labor, and placenta previa.
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Table 2. Odds of Successtul Vaginal Birth After Cesarean by Specific Variable

Success rate (%) 0dds ratio 95% ClI P
Previous VBAC 94.6 (318/336) 7.40 4.51-12.16 <.001
Previous NSVD 87.8 (137/156) 1.83 1.29-2.60 .001
GDM or PGDM 60.7 (68/112) 0.42 0.28-0.62 <.001
Birth weight > 4,000 g 67.5 (77/114) 0.58 0.38-0.88 011
Recurrent indication 69.1 (395/572) 0.39 0.30-0.52 <.001
Induction 72.8 (378/519) 0.66 0.50-0.86 .002

CI, confidence interval; VBAG, vaginal birth after cesarcan delivery; NSVD, normal spontancous vaginal delivery; GDM, gestational diabetes;
PGDM, pregestational diabetes.





