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Abstract

Objectives: Cesarean section rates are still high in referral hospitals in Benin. One of the Cesarean main 
indications is uterine scar to avoid the risk of uterus rupture. The objective of this study was to evaluate 
the outcomes of inducing labor on uterine scar in Cotonou.
Patients and Methods: This was a prospective study conducted at Lagune Mother-Child University 
Hospital (HOMEL) in Cotonou, Benin Republic from 1 January 2009 to 31 December 2013. The 
population of study was pregnant women with scarred uterus, selected after calculation of oxytocin 
perfusion score.
Results: The frequency of inducing labour on scarred uterus in our sample was 0.49%. Vaginal birthing 
rate was 93.54. Apgar score was greater than 7 in the first minute in 95.69% of cases. A case of neonatal 
death as a result of neonatal infection was recorded. Maternal complications included hemorrhages (3 
cases), dehiscence of the scar (1 case), and no case of maternal death.
Conclusion: Induction of labor on scarred uterus is possible in underdeveloped countries, with a success 
rate similar to that of developed countries under good medical supervision.
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Introduction

The average rate of Caesarean section is slowly increasing in Benin, 
but with disparities by socio-economic factors particularly between 
urban and rural areas and by wealth quintiles. The Lagune Mother-
Child University Hospital (HOMEL) in Cotonou, the largest in the 
country, is an illustration with a Caesarean section rate of 38.53% in 
2009 vs approximately 15% at national level. In spite of, and because 
of its status as a reference hospital, this rate is very high. Cesarean 
section, initially conducted as last resort has become a security 
practice. The uterus scar is a major prophylactic Cesarean indications. 
Yet the uterine test has been widely studied in developed countries 
and its benefits are universally recognized. Given the differences in 
context and particularly the limited working conditions in developing 
countries the results in developed countries are not transferable to 
developing countries. The need to reduce the cesarean rate without 
harming the mother, the fetus and the newborn is fairly recent in 
Benin. Obstetricians would accept the indication of uterine test only 
in case of spontaneous onset of labor. At the Lagune Mother-Child 
University Hospital in Cotonou, active onset of labor was adopted. 
The main risk of this choice is uterine rupture which ranges from 0.77 
to 4% across studies [1]. To reduce the risk of maternal complications, 
fetal and neonatal that would be increased by cervical ripening [2], it 
was established at the Lagune Mother and Child University Hospital, 
a score of the use of oxytocin on uterine scar. The monitoring of this 
score would assist with careful review of the case and decision or not 
for cesarean section. The objective of the study was to determine the 
outcomes of labour induction on scarred uterus and establish the 
maternal and perinatal prognosis in a country with limited resources.

Patients and Methods

The study was conducted at the Lagune Mother and Child University 
Hospital (HOMEL) in Cotonou, Benin which is the largest maternity
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hospital in the countries in terms of  admissions, cases load, and 
human resources. This was a cross sectional, prospective study that 
covered a 5 years period from 1 January 2009 to 31 December 2013. 
The sampling frame was pregnant women admitted to Lagune Mother 
and Child University Hospital for delivery. Inclusion criteria were: 
established pregnancy, scarred uterus (whether single scar; cross-
segmental hysterotomy scar; clinically normal pelvis, fetus in vertex 
presentation; placenta normally implanted; a favorable oxytocin 
infusion Bishop score (which means ≥7). This score took into account: 
maternal age; parity; the order of Caesarean section compared to 
other vaginal deliveries; inter birth interval; the motive of previous 
cesarean section; the technique used and postoperative complications. 
Each item was rated from 1 to 3 with the lowest rating indicating 
the least desirable situation for positive outcomes. The total score is 
obtained by simply adding the points assigned to each item. Exclusion 
criteria were: patients who normally met the inclusion criteria but had 
a disability or another factor superimposed such as HIV infection, 
non-consent and no cooperation of the woman. Similarly pregnant 
with unfavorable Bishop score (which means <7), were not part of the 
study. The minimum sample size for the study was estimated at 73, 
according to Schwartz formula with p = 0.05.
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Labour inducing and prognosis

The Bishop score at admission was favorable (> or equal to 7) in 
all pregnant women included in the study. These patients received 
oxytocin infusion regardless of the state of the membranes. The 
artificial rupture of membranes was in 93.33% of cases. The overall 
duration of the inducement ranged from 6 to 10 hours. For the 
majority of patients (86.02%), it was necessary to perform an artificial 
rupture of membranes at the onset of the first uterine contractions.

With the oxytocin infusion, all pregnant entered into an active phase 
of labour except in one case for whom the indication for the previous 
cesarean was dynamic dystocia. The triggering of labour has resulted 
in vaginal birth in 94.29% of cases, followed systematically with 
uterus revision. This uterus revision revealed a case of dehiscence of 
the scar. The induced labour failed in 6 women and the team resorted 
to cesarean section because of an acute fetal distress at the beginning 
of the active phase, cervical dystocia, or head engagement obstruction 
related to macrosomia (birth weight 4200 Grammes). The average 
duration of the labour was 3 to 6 hours in 65.71% of cases (Table 2).

Perinatal and maternal prognosis

Perinatal prognosis is based on the condition of the newborn at 
birth, assessed by the Apgar score (Table 3). All 118 children were 
born alive. Apgar score at the 1st minute was well above 7 in 89.52% 
of cases. Four newborns had an Apgar score of between 4 and 7 and 
were all resuscitated with an improved Apgar score except in one case 
with whom Apgar score at 10 minute was unchanged between 4 and 7. 
Among these resuscitated children, two were born by caesarean section 
for acute fetal distress with initial Apgar scores in the first minute of 4 
and 5. Three newborns were transferred in neonatology for intensive 
care. These were two newborns, born by caesarean section for acute

Intervention protocol and monitoring tools

The labour induction was done by intravenous infusion of low dose 
synthetic oxytocin (Syntocinon *) which was gradually increased, 
usually 0.5-1 mU / minute, and an incremental 1 mU / minute every 
15 minutes. [3] With no electric syringe, the 5U oxytocin was diluted 
in 500ml 5% glucose serum. 

The protocol consists of beginning with a rate of 4 drops per minute 
then gradually increase the dose every 15 minutes with an additional 
4 drops (without exceeding 32 drops per minute) whilst monitoring 
the uterus response. A partograph proposed by the World Health 
Organization (WHO) was used as monitoring tool. The outcome of 
the induced labour was assessed using a set of criteria which includes 
the mode of delivery, the state of the newborn at birth, and maternal 
morbidity and mortality.

 
Data collection, management and analysis

The data were collected and reported on a survey form developed 
for this purpose. We used doubled data entry and analyzed the data 
using SPSS software. Statistical analysis included descriptive statistics 
(frequencies) and inferential statistics such as Chi2 test. Statistical 
significance level was considered achieved when the p-value is less 
than 0.05.

Ethics

For ethical considerations informed consent was obtained from 
patients (admitted pregnant women) and parents before applying the 
induced labour protocol. The study was authorized by the Medical 
Ethics Committee of the Lagune Mother-Child University Hospital 
in Cotonou, Benin.

Results

Frequency distribution of scarred uterus at HOMEL hospital 

Between 1 January 2009 and 31 December 2010, 24,006 deliveries 
were recorded at the hospital, among whom 1,596 births on uni-
scarred uterus (2.17% of deliveries). Among these deliveries of scarred 
uterus 1,094 (68,5%) were by elective cesarean sections (before 
start of labour). Among the remaining 502 pregnancies, labor was 
spontaneous in 384 cases (24,1%), and in 118 cases (7,4%) labour was 
induced. Our study focused on the latter group. The average frequency 
of labour induction on scarred uterus at the HOMEL hospital was 
thus 7,4% over the period of the study.

Sample characteristics of women and newborns

The average age of patients in the series was 30 years old (95% CI: 
24-32). Parity ranged from 1 to 2 in 72.38% of cases. Patients were 
divided according to the history of vaginal birthing as presented 
in Table I. In the group of women with history of cesarean section, 
43.81% of the cases had a history of vaginal birth before cesarean 
section compared to only 23.81% of the cases who had a history of 
vaginal birth after the caesarean section. The main indication for 
previous cesareans was the fetal asphyxia in 41.90% of cases. The 
median birth interval (last two births) was 3 years, with extremes of 
1 and 17 years. Gestational age was between 39 and 41 amenorrhea 
weeks in 81.90% of cases. The estimated fetal weight on ultrasound 
ranged from 2400g to 4000g.

Number  of vaginal 
deliveries 

Before Cesarean After Cesarean

0 56 80 

1 18  9

2   9  3

3   6  1

≥4   4  0

Table 1: Distribution of patients by history of vaginal delivery, labour 
time.

Working Time Number Percentage (%)

<3 hours   9  9.67

3-6 hours 74 79.56

6-10 hours 10 10.75

Total 93 100
Table 2 : Distribution of patients according to the duration of labor.

Apgar score >7 4-7 <4  Total

N % N %  N          %  N          %

to 1 minute 89          95,69  4           4,30   0 0 93 100

to 5 minutes 92          98,92  1          1,07 0 0 93 100

to 10 minutes 92          98,92  1           1,07 0 0 93 100

Table 3 : Distribution of newborns according to the Apgar score.
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after cesarean section compared to normal interval (24 months and 
over) [9] and thus most authors agree on a safety period between 18 
and 24 months after a caesarean section. The pregnancy term also 
influences the outcome of the delivery on scarred uterus. In this series, 
the term was between 35 and 41 amenorrhea weeks +/- 4 days. There 
is no consensus on the threshold for gestational age; whilst some refer 
to 39 amenorrhea weeks, others consider 40 amenorrhea weeks as the 
term beyond which failure rate of uterine test is high. This is also the
case for induced labour before pregnancies reach their terms [10]. The 
estimated fetal weight is another factor to consider as prognosis for 
the success of induced labour on scarred uterus. In this series the fetal 
weight ranged between 2400 and 4000 g. Although the sensitivity and 
specificity of sonography in detecting macrosomia remain limited due 
to technical margins in fetal biometry, the chance of success of vaginal 
delivery after cesarean section significantly decreases above 4000 g 
with an increased risk of ruptured uterus [1,2,3]. 

Labour onset

The cervical maturation may precede the onset of labour when 
the Bishop score is unfavorable. It was not necessary in our study, 
one of the inclusion criteria being a favorable Bishop score. A meta-
analysis of 18 trials had found a vaginal birth rate of 76.5% within 
24 hours [11]. However, the use of misoprostol is not without 
risk. Wing [12] stopped prematurely in 1998 a randomized study 
comparing misoprostol and oxytocin on scarred uterus, having 
found two ruptured uterus among the 17 cervical maturation using 
misoprostol. A year later, Plaut, after a review of all published cases 
of ruptured uterus occurred during the use of misoprostol on scarred 
uterus concluded on its high risk, with 5 cases of ruptured uterus out 
of 89 [13]. But since these experiences, the use of the prostaglandin 
is better codified especially in the doses and administration time. 
Faced with the fear of ruptured uterus associated with prostaglandins 
many teams are increasingly using mechanical means such as using 
the Foley catheter for cervical maturation. In obstetric practice in 
Cotonou, this alternative is reserved for cases of fetal death in utero on 
scarred uterus. It was not used in this study. The onset of active phase 
of labour was 98.92%. It does not appreciate the success of the induced 
labour, which was evaluated by the rate of vaginal delivery. The use of 
oxytocin on scarred uterus has demonstrated its efficacy and safety. A 
meta-analysis of 26 publications involving over 34,000 patients with 
previous cesarean section among whom 6208 had received oxytocin 
to initiate or manage labour found no significant difference between 
oxytocin and no oxytocin groups [14]. The authors concluded that 
in the response of scarred uterus to stimulation by the exogenous 
oxytocin was identical to that of healthy uterus. And if scarred 
uterus is capable of supporting spontaneous uterine contractions, 
it can support those induced by oxytocin. In our study the rate of 
vaginal delivery was 93.54%. The success rate varies according to 
studies, around 80.40%. [15] The use of oxytocin infusion score in 
our study provided a better selection of pregnant women and may 
explain this difference in our study. For many authors, the Bishop 
score was the best predictor of the delivery route in women with 
history of cesarean sections. When it was less than 3 at the onset, the 
likelihood of a caesarean section for addressing the failure of labour 
was significant. [16] The uterus revision was systematic in our study. It 
helped to diagnose two cases of partial placental retention and a case 
of uterine scar dehiscence. This practice is not shared by all authors. 
For Perrotin [17], ruptured uterus were sufficiently symptomatic for 
a diagnosis to be revealed through uterus revision. In the immediate 
postpartum period, a comparative prospective study had revealed a 
greater frequency of occurrence of febrile illness and prescription of

fetal distress and an infant born to a woman in labor who had an 
ovular infection during labor. They were referred to intensive care 
unit for neonatal brain damage and for suspected neonatal infection 
respectively. A case of neonatal death was recorded in a newborn 
who presented a maternal-fetal infection with ovular infection in the 
mother. The neonatal mortality rate was 1.07%. For the mothers, the 
morbidity was marked by postpartum hemorrhage (3 cases), placental 
retentions (2 cases), one case of uterine atony with a woman of 41 
years of age with 7 pregnancies and 6 deliveries, and one case of scar 
dehiscence (on a women with short birth interval) diagnosed during 
the uterus revisions and which required a laparotomy as conservative 
treatment. There was a complete perineal tear with one woman who 
had never delivered vaginally. No maternal death was recorded.

Discussion

Frequency of induced labour on scarred uterus

To reduce the high rate of cesarean in developing countries, 
two strategies could be considered: reduce the frequency of new 
indications through refocused antenatal care and adequate basic 
emergency obstetric care and reduce the iterative cesarean rates. 
Conducting vaginal birth in a scarred uterus is a scary situation 
for many obstetricians, particularly in developing countries where 
appropriate means for monitoring labour are not always available. 
This explains the low average rate of labour inducement on scarred 
uterus of 1.18% in our developing countries contexts compared to 
the rate of 7.85% recorded in Western study [4]. The fear of uterine 
rupture is the main obstacle to conducting any uterine test, which was 
only done in Benin in case of spontaneous labour.

Sample characteristics

First we need to discuss whether women in this series are different 
from women attending HOMEL generally. Then we will talk about the 
other demographics and clinical factors.

Pregnant women were selected based on a set of factors and criteria 
that may influence the outcome of inducing labour on scarred uterus. 
The woman’s age in this study was not a criterion for non-inclusion. 
For some authors, 35 years and older could increase the risk of for 
the vaginal delivery after a cesarean section. In our series the average 
age was 30 years old. In a study by Ecker et al, the cesarean section 
rate rose with age, 1and was 1.6% in the under 25 group compared to 
43.1% for patients aged 40 and older [5]. Other authors have shown 
that history of vaginal delivery history was a favorable factor for the 
success of a uterine test [6]. This history indeed eliminates the risk 
of obstructed labour related to narrowed basins. Thirty-seven out of 
93 women (39.78%) in our study had already had vaginal delivery 
at least once before the caesarean section. For Dommesent [7], this 
factor does not appear to significantly alter the results, the success of 
cervix maturation or the mode of delivery. The main indications of 
previous cesarean sections in our series were non-permanent causes 
such as acute fetal distress; toxemia gravidae and babies presentations 
other than normal head presentation. All non-removable causes were 
exclusion criteria, although some authors have argued that one cannot 
predict the outcome of the labour from history of dystocia, whether 
mechanical or dynamic [8]. The birth interval may also influence the 
outcome of the labour inducement on scarred uterus. The median 
of the birth interval in this study was 3 years (ranging from 1 to 17 
years). A short birth interval is recognized as a risk factor for uterine 
rupture in vaginal deliveries on scarred uterus. The risk is three times 
higher in case of labour inducement performed within 18 months 
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7.	 Dommesent D, Balouet P, Marie G, Barjot P, Levy G, et al. (1994) [Cervical 
ripening with prostaglandin E2 in a scarred uterus during the third trimester 
of pregnancy. Report of 82 cases]. J Gynecol Obstet Biol Reprod (Paris) 
23: 318-322.

8.	 D'ercole C, Bretelle F, Piéchon L, Shojai R, Boubli L (2000) [Is cesarean 
section indicated for the cicatricial uterus?]. J Gynecol Obstet Biol Reprod 
(Paris) 29: 51-67.

9.	 Shipp TA (2001) Interdelivey interval and risk of symptomatic uterine 
rupture. Obstet Gynecol 97: 175-177. 

10.	 Wing DA, Jones MM, Rahall A, Goodwin M, Paul RH (1995) A comparison 
of misoprostol and prostaglandin E2 gel for pre- induction cervical ripening 
and labor induction. Am J Obstet Gynecol 172: 1804-1816. 

11.	 Hill DA, Chez RA, Quinlan J, Fuentes A, LaCombe J (2000)Uterine rupture 
and dehiscence associated with vaginal misoprostol cervical ripening. J 
Reprod Med 45: 823-826. 

12.	 Wing DA, Lovett K, Paul RH (1998) Disruption of prior uterine incision 
following misoprostol for labor induction in women with previous cesarean 
delivery. Obstet Gynecol 91: 828-830. 

13.	 Plaut MM, Schwartz MI, Lubarsky SL (1999) Uterine rupture associated 
with the use of misoprostol in the gravid patient with a previous cesarean 
section. Am J Obstet Gynecol 180: 1535- 1542. 

14.	 Chez RA (1995) Cervical ripening and labor induction after previous 
cesarean delivery. Clin Obstet Gynecol 38: 287-292. 

15.	 Abu-heidja AT, Ali AM (2002) Induction of labor in grand multiparious 
women and previous cesarean section: is it safe? Gynecol Obstet Invest 
53: 121-124. 

16.	 Lehmann M, Hedelin G, Sorgue C, Goellner JL, Grall C, et al. () Facteurs 
prédictifs de la voie d’accouchement des femmes ayant un utérus cicatriciel. 
J Gynecol Obstet Biol Reprod 28: 356-368. 

17.	 Perrotin F, Marret H, Fignon A, Body G, Lansac J (1999) Utérus cicatriciel : 
la révision systématique de la cicatrice de césarienne après accouchement 
par voie vaginale est-elle toujours utile ? J Gynecol Obstet Biol Reprod 28: 
253-262. 

18.	 McNally OM, Turner MJ (1999) Induction of labor after previous cesarean 
section. Aust N Z T J Obstet Gynecol 39: 425-429. 

19.	 Leng JJ, Sangla N, Tanoh L, Hocke C (1992) [Induction in the scarred 
uterus]. Rev Fr Gynecol Obstet 87: 188-190.

antibiotics in the group systematically uterus revision compared to 
patients who did not benefit from this procedure. Six (6) women in our 
series, the induced labour had ended with a cesarean section (a rate 
of 6.45%). This rate was 20.40% in the series of McNally on a sample 
of 103 women in labor. Suspicion of ruptured uterus, according to the 
publications was responsible for stopping the trial of labor in 1.5 to 9, 
85% of cases [18]; but this rupture is confirmed only in less than half 
the time.

Perinatal and maternal prognosis

All the children were born alive with an average Apgar score at 
the 1st minute > 7 in 95.69% of cases. Apgar average score in the 1st 
minute was 9.073 in Leng series [19] after induced labour on scarred 
uterus using oxytocin whether or not preceded by cervical ripening 
[19]. The Apgar score remained satisfactory at 5th minute in our 
study, and we may conclude that induction of labor on scarred uterus 
does not appear to be detrimental to newborns in our series, despite 
a case of neonatal death recorded in a context of neonatal infection.

The maternal prognosis was dominated by the immediate 
postpartum hemorrhage (3.22%), one case of dehiscence of the scar 
and zero maternal mortality. Although ruptured uterus was observed 
in Ben Regaya’s series (3% in a sample of 100) [4], we did not observed 
a ruptured uterus in this study. 

Conclusion

Induced labour in a context of scarred uterus is a fairly recent 
medical practice in the main maternity hospital in Cotonou, Benin. 
Despite the limited working conditions, and the small sample size of 
118 cases, the initial results are satisfactory. Improving the outcomes 
of this practice whilst managing the real risks for mothers and 
babies would require a careful review of eligibility criteria (women’s 
age, vaginal birth history, gestational age, birth interval, reasons for 
previous cesarean section, estimated fetal weight and whether or not 
there is a cervical ripening would be required), quality monitoring 
of the protocol and the procedures and effective preparedness and 
response shall an emergency caesarean section be needed.
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