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Abstract 
Objective: This study was aimed at identifying predictive factors of complications 
during vaginal delivery on scarred uterus. Methodology: During 9 months, from 
October 1st, 2015 to June 30th, 2016, a case control study was carried out at the 
Yaoundé Gynaeco-Obstetric and Pediatric Hospital. Eighty nine women each with a 
single scarred uterus who presented with complications during delivery (cases) were 
compared to eighty nine others who had a successfully trial of scar (control) during 
the study period. Data were analyzed using the CSPro version 6.0 and SPSS version 
20.0 softwares with statistical significance set at P < 0.05. Results: We recruited 2 
groups of 89 women, aged 17 to 40 years, with an average age of 29.05 years. The 
majority of women with complications were married (50.6%) and unemployed 
(42.8%). Following univariate analysis, predictive factors of complications were: 
prematurity (OR = 7.4), post-term (OR = 13.7), no history of vaginal delivery on 
scarred uterus (OR = 4.3), inter-pregnancy spacing period greater than 60 months 
(five years) (OR = 2.9), History of caesarian delivery indicated for cephalo-pelvic 
disproportion (OR = 6.6), less than four ante-natal consultations (OR = 3.6), ante- 
natal consultations done in a Health Centre (OR = 2.7), ante-natal follow up con-
ducted by a nurse (OR = 2.4; IC = [1.2 - 4.7]), referral from a different health unit 
(OR = 4.4, IC = 2.0 - 9.4), a Bishop score less than 7 on admission (OR = 12.4, IC = 5.6 
- 27.4), a meconium stained amniotic fluid (OR = 9.9; CI = [3.6 - 26.8]). After logistic 
regression, the retained factors associated with complications were post-term (aOR = 
34.5), absence of vaginal birth after caesarian delivery, (aOR = 11.7), previous caesa-
rean section indicated for cephalo-pelvic disproportion (aOR = 6.1), a bishop score 
less than 7 (aOR = 12.0), meconium stained amniotic fluid (aOR = 13.6). Conclusion: 
Predictive factors of complications can help anticipate negative obstetric outcomes. 
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1. Introduction 

Caesarean section is an increasing mean of delivery. Its incidence in Cameroon in-
creased from 10.3% in 1999 to 19.7% in 2012 [1] [2]. In developed countries, this rate 
can approach 50%, as is the case in Brazil, according to WHO [3].  

The goal of caesarian section is to limit maternal and neonatal morbidity and mor-
tality. However, women with scarred uterus are at higher risk in subsequent deliveries 
especially as concerns the risk of uterine rupture [3] [4] [5] which increases significant-
ly maternal and fetal morbidity and mortality.  

A scarred uterus is defined as a uterus with one or more myometrial scar(s) located 
anyway from the isthmus to the body. This excludes scars that are limited to the endo-
metrium or serosa [4] [5]. 

Numerous factors have been associated with complications of childbirth in women 
with scarred uterus especially with the advent of vaginal birth after caesarian (VBAC). 
On the other hand, numerous factors have been associated with success of VBAC. Such 
factors include: spontaneous onset of labor and history of per vaginal delivery.  

However, other factors are implicated in failure of VBAC. These factors include: ma-
ternal age greater than 40, fetal birth weight greater than 4000 g, maternal body mass 
index greater than 30 kilograms per square meter, medical (prostaglandines, ocyto-
cines) and mechanic (Foley’s catheter) induction of labor [6]. 

In Cameroon, few studies have been done on the factors of morbidity during vaginal 
birth in women with scarred uterus.  

Halle-Ekane et al., in Limbe in Cameroon between 2005 and 2012, had recovered: the 
indication of previous caesarean section, the type of uterine incision, stimulation of la-
bour and foetal birth weight as factors influencing the outcome of vaginal birth on 
scarred uterus [7] [8]. 

This motivated us to seek predictive factors of complications during childbirth on a 
scarred uterus. 

2. Methodology 

A case-control study was carried out over a period of nine months from October 2015 
to June 2016 at the Yaounde Gynaeco-Obstetric and Paediatric Hospital (YGOPH). We 
included all women who had a history of one scarred uterus and who underwent an 
emergency caesarean section between 1 January 2006 and 31 December 2015, that is to 
say over a period of 10 years. Women with a complication before and after their sur-
geries were compared to women who did not have complications. Women who pre-
sented with complications in ante-, per- and post-partum (cases) were compared to 
those who had no complications (controls). The case had either a cesarean section, or 
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post partum complications, while the controls with a scarred uterus, had a success va-
ginal delivery.  

We excluded women with elective caesarean, multi-scar uterus, history of ectopic 
pregnancy as uterine scar, any incomplete or unusable medical record 

After obtaining the ethical clearance and approval of the Director of the Hospital, we 
consulted the delivery registers corresponding to our study period. The medical records 
of women concern by the study were searched in the archives service. We then filled 
our technical sheet with the informations necessary. The following variables: age, pro-
fession, matrimonial status, referral, venue of ANC (antenatal care), the ANC care pro-
vider, the number of ANC, the indication of previous caesarian section, the gestational 
age on admission, parity, interpregnancy spacing (uterine rest period), number of per 
vaginal delivery, the age of the scar, abnormal placental insertion and pathologies dur-
ing pregnancy were retained. Delivery room parameters included: fundal height, posi-
tion of the cervix, cervical dilatation, cervical effacement, Bishop score, ante-partum 
hemorrhage, premature rupture of membranes, premature and prolonged rupture of 
membranes ≥ 12 h, color of amniotic fluid, augmentation of labour, induction of la-
bour, abnormalities in fetal heart sounds, duration of the second phase of the first stage 
of labour, duration of the second stage of labour, evolution of labour using partogram, 
complication during delivery such as uterine rupture, hemorrhage, acute fetal distress, 
cephalo-pelvic disproportion. Parameters necessitating action included: trial of scar, 
per vaginal delivery, instrumental delivery, emergency caesarian, complications after 
delivery, endometritis, parietal suppuration, persistent fever and hemorrhage. Cord 
features included cord prolapse, cord round neck and cord round the fetal body. Other 
fetal features included: presentation, number of fetuses, birth weight and death of new 
born. 

We used the Schlesselman’s formula  

( )( )( )( ) ( )1 1 2 2 1 2 2n r r p p z z p pβ α= + − + −  

We used the data from the study made in Limbe Regional Hospital by Halle Ekane et 
al. [7] where about 34.5% of women had a complication during childbirth requiring 
emergency surgery (p1). 

p2 = proportion of women with successful scar test was 65.5%.  
The minimum sample size calculated was 41 cases and 41 controls. Data was ana-

lysed using the CSPro version 6.0 and SPSS version 20.0 softwares. The chi square (x2) 
and Fisher exact tests were used to compare variables with statistical significance set at 
P < 0.05. Multivariate analysis was used to eliminate confounding factors. 

3. Results  

A total of 178 women were recruited; 89 cases and 89 controls. Amongst the 89 cases, 
84 (94%) had an emergency caesarian of which 44 (49.4%) were due to failed trial of 
scar while the other 40 (44.9%) were indicated on admission of the cases. 

Complications seen before and during labour were; cord prolapse, cephalo-pelvic 
disproportion, acute fetal distress and uterine rupture while those that were seen in 
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post-operation and post-partum were, endometritis, post-partum hemorrhage, anemia, 
abdominal wall infection and septicemia. 

The age of women varied between 17 and 40 years, with a mean age of 29.05 years 
and a standard deviation of 5.17 years. The patients aged from 20 to 29 were the most 
represented in both groups (OR = 1.094, CI = 0.608 - 1.969; p = 0.764) (Table 1). We 
did not find any statistically significant association. The majority of women who had a 
complication were married (OR = 1.253, CI = 0.695 - 2.258; p = 0.453). We did not find 
a statistically significant association. Most of the women with a scar uterus who had a 
complication during childbirth were unemployed women (OR = 0.956, CI = 0.531 - 
1.722; p = 0.881) (Table 1). 

The principal indications for the emergency caesarian section in the cases with single 
scarred uterus were: cephalo-pelvic disproportion (CPD) (33.7%) and acute fœtal dis-
tress (13.5%) (Table 2). Post-partum and post-operative complications were dominated 
by post partum haemorrhage (36.8%).  

Clinical and obstetric factors that predict complications during vaginal birth on 
scarred uterus were obtained as (Table 3); prematurity (OR = 7.4, CI = 1.627 - 34.027; p = 
0.003), post-term (OR = 13.714, CI = 1.743 - 107.903; p = 0.002), history of CPD in pre-
vious caesarian (OR = 6.640, CI = 2.336 - 18.398; p ≤ 0.001), the number of ANC less 
than 4 (OR = 3.621, CI = 1.671 - 7.822; p = 0.01) ANC care in a Health Centre (OR =  

 
Table 1. Socio-demographic characteristics. 

Variables 
Cases 

N = 89 
n(%) 

Control 
N = 89 
n(%) 

OR CI (95%) p 

Age      

[17 - 20] 2 (2.4) 1 (1.1) 2.023 0.168 - 21.810 1.000 

[20 - 30] 46 (51.6) 44 (49.5) 1.094 0.608 - 1.969 0.764 

[30 - 40] 40 (44.9) 43 (48.3) 1.123 0.62 - 2.033 0.702 

≥40 1 (1.1) 1 (1.1) 1.044 0.63 - 17.206 1.000 

Marital status      

Married 45 (50.6) 40 (44.9)  1.253 0.695 - 2.258 0.453 

Single 43 (48.3) 48 (54.0)  0.798 0.443 - 1.439 0.453 

Widow 1 (1.1) 0 (0.0) - - 0.479 

Profession      

Civil servant 17 (19.1) 10 (11.2) 1.865 0.802 - 4.337 0.144 

Worker in the private 
sector 

3 (3.4) 11 (12.3) 0.247 0.067 - 0.919 0.026 

Self employed 15 (16.8) 13 (14.6) 1.185 0.528 - 2.660 0.681 

Student 16 (17.9) 16 (17.9) 1.000 0.466 - 2.147 1.000 

Unemployed 39 (42.8) 40 (44.9) 0.956 0.531 - 1.722 0.881 
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Table 2. Complications obtained from the group of cases (N = 89). 

Complications Frequency (n) Percentage (%) 

Intrapartum bleeding 4 4.5 

Cephalo-Pelvic Disproportion (CPD) 30 33.7 

Acute fœtal distress (AFD) 12 13.3 

Uterine rupture 5 5.6 

CPD + AFD 4 4.5 

Uterine rupture + AFD 2 2.2 

Failure of trial of scar prior to admission 6 6.7 

Cord prolapse 1 1.1 

Placenta praevia 6 6.7 

Infections (abdominal wall and endometritis) 8 9 

Postpartum hemorrhage 7 7.8 

Anaemia 4 4.5 

 
Table 3. Clinical and obstetrical variables associated with complications during vaginal delivery 
on single scarred uterus. 

Variables 
Cases 

N = 89 n (%) 
Control 

N = 89 n (%) 
OR IC (95%) p 

Premature delivery 13 (14.6) 2 (2.3) 7.441 1.627 - 34.027 0.003 

Gestation age ≥ 42 12 (13.5) 1 (1.1) 13.714 1.743 - 107.903 0.002 

No prior vaginal  
delivery after scar 

77 (86.5) 53 (59.5) 4.358 2.077 - 9.145 <0.001 

interpregnancy spacing 
(in months) ≥ 60 

30 (33.8) 13 (14.6) 2.973 1.426 - 6.195 0.003 

Indication of previous 
caesarian being CPD 

24 (27.0) 5 (5.6) 6.640 2.336 - 18.398 <0001 

ANC visits < 4  30 (33.8) 11 (12.3) 3.621 1.671 - 7.822 0.01 

ANC follow up in a 
Health Centre 

35 (39.3) 17 (19.1) 2.758 1.397 - 5.444 0.003 

ANC follow up by  
midwife or nurse 

32 (35.9) 17 (19.1) 2.387 1.203 - 4.733 0.012 

Bishop Score < 7 52 (58.4) 10 (11.2) 12.448 5653 - 27.411 <0.001 

 
2.758, CI = 1.397 - 5.444; p = 0.003) and by a nurse (OR = 2.387, CI = 1.203 - 4.733; p = 
0.012), reference of the parturient by a different hospital. 

Morbidity during delivery was found to be associated neither with parity nor gravid-
ity. Previous surgery (caesarian or myomectomy) could not predict complications dur-
ing subsequent deliveries. No statistically significant association was found between 
complications during birth and pathologies during pregnancy. 

The risk factors for fœtal complications during vaginal birth on scarred uterus ob-
tained was a meconium stained amniotic fluid. (OR = 9.900, CI = 3.644 - 26.898; p < 
0.001). 



E. N. U. Meka et al. 
 

856 

Factors found to be independently associated with complications after logistic re-
gression were post-term, absence of previous vaginal delivery on a scarred uterus ; the 
indication of the caesarian being a cephalo pelvic disproportion (CPD), a Bishop score 
less than 7 and a meconium stained amniotic fluid (Table 4). 

The protective factors obtained for morbidity in women with single scarred uterus 
during delivery were: being a worker in the private sector (OR = 0.247, CI = 0.006 - 
0.919; p = 0.026), delivery within the normal term (OR = 0.415, CI = 0.226 - 0.761; p = 
0.004), ANC follow up in a reference hospital and by a specialist/obstetrician (OR = 
0.432, CI = 0.226 - 0.826; p = 0.010). Normal fetal weight was rather a factor in favour 
of success of a trial of scar. 

4. Discussion  

Our study revealed that among socio-demographic variables, we did not find a signifi-
cant risk of complications for VBAC. 

Prematurity is a risk factor for complications during breech delivery found in this 
study and contrary to previous literature. Quinones et al. in the USA in 2005, [9] 
showed in their series that there was a higher rate of success during trial of scar with 
preterm delivery compared to term delivery with respective percentages of 82% and 
74% thus implying preterm deliveries reduce the risk of uterine rupture. This dissimi-
larity could be explained by the fact that in the context of this study, preterm deliveries 
were treated as emergencies and systematically by caesarian.  

A gestational age greater than or equal to 42 weeks was found to be associated with 
complications during VBAC. Our finding is concordant with that available in literature. 
Landon et al. showed that a gestational age greater than 41 weeks is a risk factor for 
failure during VBAC [10]. Also, Ola et al. working in Nigeria found that post-term is a  

 
Table 4. Clinical and obstetrical variables associated with complications during vaginal delivery 
on single scarred uterus after logistic regression. 

Variables Adjusted OR CI (95%) p 

Premature delivery 4.089 0.513 32.628 0.184 

Gestational age ≥ 42 sem 34.482 1.833 648.718 0.018 

No prior vaginal delivery after scar 11.732 3.255 42.287 <0.001 

interpregnancy spacing ≥ 60 
months 

2.880 0.971 8.539 0.056 

Cesarian section for CPD 6.029 1.297 28.024 0.022 

ANC visits < 4 1.791 0.503 6.377 0.369 

ANC follow up in a Health Centre 9,779,696,752.24 - - 0.999 

ANC follow up by a  
midwife or nurse 

- - - 0.999 

Referred patient 1.689 0.373 7.658 0.497 

Bishop Score < 7 12.009 3.767 38.281 <0.001 
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risk factor for failure of trial of scar [11]. Moreso, post-term is a well known cause of 
fœtal distress which consequently increases the risk of caesarian delivery [11]. Post- 
term is associated to fœtal macrosomia which in turn increases the risk of dystocia.  

In our work, we have observed that the absence of prior vaginal delivery after a scar 
increases the risk of complications during vaginal delivery on a single scarred uterus. 
This is similar to findings in previous literature [7] [8] [10] [11]. In fact, there was a 
higher probability of success if there had been a prior vaginal delivery after a caesarian. 
This could be explained by the fact that women who had never been subjected to a trial 
of scar were less prepared psychologically compared to their counterparts who already 
had successful trial of scar. And prior delivery on a scar uterus demonstrate the solidity 
of the scar that make the consultant confident about the issue of the delivery 

An interpregnancy spacing (uterine rest period) greater than or equal to 60 months 
(5 years), was shown as a risk factor for failure of VBAC. But no study, to the best of 
our knowledge, has confirmed this observation. Above 60 months, the uterus loses its 
elasticity as fibrosis sets in and could explain our result. 

The cephalo-pelvic disproportion (CPD) indicated during the first caesarian section 
was found to be associated with complications during breech delivery on scarred ute-
rus. This finding is similar to that of Flamm et al. and Hashima et al. in USA in 1999 
and to that of Lehmann in France in 2004 [12] [13]. This could be explained on the one 
hand by a tendency of repetition of CPD and on the other hand by increase in fetal 
weight with parity.  

Less than 4 ANC were statistically associated to complications during delivery. This 
was even more severe with VBAC with the risk of complication increased by a factor of 
3 if the parturient failed to respect WHO recommendations [14]. In addition, a study 
done in Cameroon in 2012 showed that only 60% of parturients had at least 4 ANC vis-
its [14]. This suggests that a poor ANC care increases the risk of maternal morbidity 
and mortality on non-scarred uterus as well as on scarred uterus [15].  

Antenatal care (ANC) done in a health centre and by a nurse constituted risk factors 
for complications during vaginal delivery on scarred uterus. This finding is similar to 
that of Foumane et al. in a study in Yaoundé, Cameroon in 2014 which showed that 
antenatal care in a Health Centre is a predisposing factor for emergency caesarian sec-
tion [16]. As a matter of fact, these women live nearer to these health centres and thus 
spent less financially and time wise compared to reference hospitals. Antenatal care by 
an obstetrician was found to be a protective factor as the obstetrician has the compe-
tence to follow up high risk pregnancies and can take care of complications without re-
ferring the parturient which could constitute a delay in treatment. 

Patients referred from other Health structures had higher risk of complications dur-
ing delivery. Foumane et al. found that referred parturients are 27 times more likely to 
deliver by an emergency caesarian section [16]. Indeed, such women were followed up 
and had desired to put to birth in these first level health structures which do not have 
the competence for emergency obstetrical and neonatal care. This thus obliges them to 
refer parturients to tertiary level health structures and sometimes went maternal and/or 
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neonatal health are already in jeopardy. 
An unfavourable Bishop score (<7) was found to increased the risk of complications 

during vaginal delivery on scarred uterus by a factor of 12. Lehman et al. in 1999 wor-
kin in France, found that a favourable Bishop score was predicitive of successful out 
during VBAC [13] while Weinstein et al. showed that a Bishop score less than 4, in-
creases the risk of complications during vaginal delivery on scarred uterus [17] [18]. 
The Bishop score due to its relevant clinical parameters could therefore be an important 
tool in decision making on the mode of delivery. Thus in the case of CPD, which was 
the first indication of emergency cesarian in our study, the bishop score should be low.  

In our study population, there was no statistical significance between labour induc-
tion or augmentation and morbidity during vaginal birth on a scarred uterus. The Ca-
nadian association of Gynaecologists and Obstetricians strictly prohibits the use of 
prostaglandins (misoprostol) for induction of labour on scarred uterus [19]. However, a 
study done in France in 2014 supported the use of a foley catheter for cervical ripening 
in parturients with single scarred uterus but with a failure rate of trial of scar of about 
56.5% [20] [21]. 

Current literature supports the fact that the use of oxytocics is associated with an in-
creased risk of failure during trial of scar. This dissimilarity with our study could be ex-
plained by the fact that most parturients in this study did not need to be induced as 
they went into labour spontaneously. Moreover, the service protocol at the YGOPH 
does not authorize the use of oxytocin for augmentation of labor in women in with 
scarred uterus.  

5. Conclusions  

The independent factors associate to complications during vaginal delivery on single 
scarred uterus after multivariate logistic regression are: post-term, no prior vaginal de-
livery after scar, indication of previous caesarian being CPD, and a Bishop score less 
than 7. 

It is important in our environment, to consider caesarian indications from the outset, 
or prepare the parturient for an eventual cesarean section when faced with one of these 
factors. 

6. Limitations of the Study 

The retrospective collection of data subjected the study to certain bias notably the relia-
bility of information collected from medical files, the lack of uniformity in post opera-
tive notes, incomplete information on previous procedures.  
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