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Abstract 
Post cesarean infections are the main sources of fever in the postpartum. We 
have undertaken this study in an African health setting where conditions of 
working are different from those in developed countries. Objectives: The ob-
jectives of this survey were to appreciate incidences, risk factors and prognosis 
of post cesarean infections. Method: We conducted a randomized historical 
cohort study in the department of gynecology and obstetrics of Gabriel Touré 
teaching hospital from 2010 to 2015. Data have been analyzed using X2 or 
Fisher test according their application conditions, p value < 1% has been con-
sidered significant. Results: From 2010 to 2015 we performed 15,963 deliveries 
within 5263 cesareans sections (32.97%). According to all the deliveries, the 
global frequency of infection fluctuates from 1.5% in 2010 to 2.1% in 2015. The 
main risks that influenced the occurrence of post cesarean infections were: the 
context of cesarean section (RR = 2.05; CI95% (1.35 - 3.11); p < 0.01), the pro-
longed labor (RR = 1.38; CI95% (1.05 - 1.81); p < 0.01), the length of cesarean 
(RR = 3.00; CI95% (1.89 - 4.90); p < 0.01), and genital bleeding (RR = 1.50; CI95% 
(1.10 - 1.90); p < 0.01). The complications reported were endometritis 
(43.55%), wound infection (18.11%), breast infection (32.05%), puerperal psy-
chosis (9 cases). We recorded six cases of pelviperitonitis and three cases of 
sepsis. Four cases of maternal death due to septic shock have been recorded 
(1.43%). Conclusion: Post cesarean infections constitute a real problem of 
public health in developing countries. In our survey, the main factors of infec-
tions have been context of cesarean, prolonged labor and length of cesarean. 
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Endometritis, breast infection and wound infection are the major complica-
tions after cesarean section. The respect of protocol of the management of pa-
tients should permit to prevent this deadly complication. 
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1. Introduction 

Cesarean delivery is now the most commonly performed operation in hospital 
across the world. In United States, approximately 30% of the 4 million deliveries 
that occur each year are by cesarean [1]. In African countries, the same trends 
have been observed in different hospital rates balancing from 25% to 30% [2]. 
Historically, cesarean delivery was associated with a high complication rate, 
sometimes causing maternal death. In the era of modern medicine, however, ce-
sarean section has become safe and is widely endorsed throughout the world as a 
strategy to improve pregnancy outcomes [3]. 

However that safe operation is often complicated by infections such as endo-
metritis, pelviperitonitis, and wound infection. The incidence of such infections 
has been estimated to 2% to 16% [4] [5] [6] [7]. These infections are usually re-
sponsible of fever in post-partum. Other complications that can draw to fever 
are breast infection or deep thrombophlebitis. They are serious complications 
that increase the frequencies of postpartum morbidity and mortality, duration of 
hospital stay and cost of cares [8].  

Potential risk factors of cesarean delivery include intra-amniotic infection, pe-
ri-operative antibiotic use, presence or duration of ruptured membranes, num-
ber of vaginal examination, elective or emergency reason for the surgery [9] and 
respect or no of asepsis and antisepsis rules. 

In Mali, since 2005 the government has decided to subsidize the cesarean sec-
tion and undertaken the training of health workers in order to improve the 
health of population. It has also been betted by adding antibiotic and other drugs 
into the composition of cesarean instruments kit. 

2. Objectives 

Regarding our working context different from that of developed countries, we 
have carried out that historical cohort study in order to determine trends of in-
cidence and to analyze risk factors and describe prognosis of post cesarean infec-
tions associated to cesarean delivery. 

3. Material and Method 
3.1. Study Setting 

Gabriel Touré teaching hospital is a tertiary care referral center in Bamako, Mali 
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affiliated with the Faculty of Medicine and Odonto-stomatology and the faculty of 
pharmacy at the University of Bamako. This hospital provides emergency obstetric 
services for women referred from other health centers, as well as prenatal care and 
delivery services for women from urban and rural areas surrounding Bamako.  

3.2. Type of Survey and Sampling 

It was a randomized historical cohort study that took place in the department of 
gynecology and obstetrics of Gabriel Touré teaching hospital from 2010 to 2015. 

We have defined fever in postpartum if temperature ≥ 38˚ Celsius.  
Two groups of randomization have been done. Group 1: all patients who had 

got infectious complications after cesarean section and Group 2: all patients who 
had not any got infectious complications after cesarean section. Both groups 
have been followed in order to appreciate risk factors and prognosis of compli-
cations linked to that infections. 

Inclusion Criteria: all the cases of elective or emergency cesarean deliveries 
complicated by fever in the post-partum. 

Exclusion criteria: all the vaginal deliveries cases.  
Data were collected from the complete obstetric files, registries of on-call 

midwives, surgical reports, admission records for the intensive care service and 
records from hospital death registries. 

For maternal complications, we have estimated rates of post-cesarean com-
plications. Post-cesarean fever complications included post-cesarean infection, 
deep venous thrombosis, and puerperal psychosis. For surgical site infection we 
have adopted the CDC. Serious infection morbidity has been defined as bacte-
remia, septic shock, septic thrombophlebitis, necrotizing fasciitis; peritonitis, or 
death attributed to infection. Risk factors of fever complications in the 
post-cesarean infection have been studied. Univariate analyze has been used to 
determine risk factors (such as reference of patients, anemia, type of anesthesia, 
duration of labor, genital bleeding, incision of the skin, blood loss) that were as-
sociated to fever in the postpartum of cesarean. These factors are commonly 
mentioned in the occurrence of post cesarean infections. First we have computed 
crude odds ratios followed by adjusted odds ratios. After, we have adjusted each 
factor for potential confounders in a multivariate logistic regression model.  

All calculations were performed by using SPSS version 16.0 (SPSS Inc, Chica-
go, IL). Data have been analyzed by using X2 or Fisher test according their ap-
plication conditions, p value < 1% has been considered significant. 

The database used for this analysis was reviewed and approved by the ethics 
committee of the Faculty of Medicine, Pharmacy, and Dentistry at the University 
of Bamako, Mali. 

4. Results 
4.1. Incidences of Post Cesarean Infections 

From 2010 to 2015 we performed 15,963 deliveries within 5263 cesarean deliveries 
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(32.97%). Figure 1 describes annual incidence trends of caesarean (blue graph-
ic), frequencies of post caesarean infection according all the deliveries (red 
graphic) and according patients who has undergone caesarean operation (green 
graphic). Overall cesarean rates are higher than 30%. Moreover, infection rates 
in our service are also high. According to all the deliveries, the global frequency 
of infection fluctuates from 1.5% (2010) to 2.1% (2015). 

4.2. Types of Post Caesarean Infections 

Classic morbid diseases have been reported in our study especially 125 cases of 
endometritis (43.55%), 52 cases of wound infection (18.11%), 92 cases of breast 
infection (32.05%), 9 cases of puerperal psychosis (3.13%). Postpartum of our 
patients has been complicated by severe infection. So we recorded 6 cases 
(2.09%) of pelviperitonitis and three cases of sepsis (1.04%). 

4.3. Risk Factors of the Occurrence of Post Cesarean Infections 

Univariate analysis of factors influencing the occurrence of post cesarean in-
fection found eight factors associated to infectious complication after cesarean. 
There are: context of caesarean (RR = 1.60; CI95% (1.10 - 2.00); p < 0.01), type 
of anesthesia (RR = 2.10; CI95% (1.88 - 4.10); p < 0.01), type of skin incision 
(RR = 1.77; CI95% (1.29 - 1.80); p < 0.01), blood loss (RR = 4.00; CI95% (2.33 - 
6.70); p < 0.01), obesity (RR = 3.12; CI95% (2.99 - 5.35); p < 0.01), genital 
bleeding (RR = 5.00; CI95% (4.00 - 8.00); p < 0.01), length of cesarean (RR = 
5.55; CI95% (5.00 - 10.20); p < 0.01)and prolonged labor (RR = 3.36; CI95% (2.99 
- 7.11); p < 0.01). No statistical relation was found between ante natal care (RR 
= 1.44; CI95% (0.13 - 1.60); p > 0.01), anemia (RR = 0.66; CI95% (0.78 - 2.00); p > 
0.01).  

 

 

Figure 1. The trends of caesarean infectious complications during the period of study in Gabriel Touré Teaching hospital. 
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In multivariate analyse, only six factors remain significantly associated to that 
puerperal infection (Table 1). 

Multivariate analyse shown that occurrence of fever complications after cae-
sarean are associated to caesarean practiced in emergency context (RR = 2.05; p 
< 0.01), obesity (RR = 1.11; p < 0.01), genital bleeding (RR = 1.50; p < 0.01), 
length of cesarean (RR = 3.00; p < 0.01), reference of patients (RR = 1.2; p < 0.01) 
and prolonged labor (RR = 1.38; p < 0.01). No statistical relation was found be-
tween type of anesthesia (p > 0.01), type of skin incision ((p > 0.01) and blood 
loss (p > 0.01). 

4.4. Prognosis 

Mortality frequency related to our patients with postpartum infection was 1.43% 
(4 cases) that occurred after sepsis. No maternal death has occurred in the 
group without infection. The mean of hospitalization stay of post cesarean 
complicated group was 15 days (with extreme of 10 and 21 days) vs 6 days 
(with extreme of 4 and 7 days) in the group of patients without infectious 
complications. 

5. Comments-Discussion 
5.1. Limitation of the Study 

Our study has encountered some limitation related to systematic use of an-
ti-biotherapy in our service and the variability of the experience among surgeons 
who perform cesarean section. Some of them have more experience in the prac-
tice of cesarean than others. That has maybe influenced the occurrence of infec-
tious complications in this survey. 

5.2. Annual Incidences of Cesarean and Post Cesarean Infections  

From 2010 to 2015 we performed 15,963 deliveries within 5263 cesareans sec-
tions (32.97%). The trends of incidences in Figure 1 show clearly that our cae-
sarean rates are globally higher than 30%. Cesarean rates in hospital or referral 
centers are often more than 20%. Review of the literature confirms that tenden-
cy: Banfora, Burkina Faso (29.51%) [10], Cote d’Ivoire (31.03%) [11] and Mali 
(25.5%) [2]. Table 2 reports several rates in Sub Saharan countries. 

All these data explain why cesarean delivery is now the most commonly per-
formed operation in hospital [1].  

Although conditions of cesarean operation have been improved, this interven-
tion is at risk. One of the mains complications of this intervention is maternal 
morbidity related to puerperal infection. Many studies have reported variable 
frequencies of that complication after cesarean. For Kelley [16], the primary risk 
factor of puerperal infection is cesarean delivery, which increases its risk 5 to 20 
fold. A number of sources exist for postoperative infectious morbidity following 
cesarean such as urinary tract infection, pneumonia, drug fever [16] and malaria 
that is more specifically met in tropical countries. In this retrospective cohort  
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Table 1. Risk factors of post cesarean infections in our study. 

Factors Relative risk 95% Confidence Interval P value 

Referred of patients 
Yes 
No 

1.2 0.94 - 1.52 <0.01 

Body Mass Index 
18 - 25 
26 - 40 

1.11 0.86 - 1.42 <0.01 

Genital bleeding 
Yes (n = 892) 
No (n = 4371) 

1.5 1.1 - 1.9 <0.01 

Prolonged labor 
Yes (n = 1135) 
No (n = 4128) 

1.38 1.05 - 1.81 <0.01 

Type of anesthesia 
General 

Loco-regional 
1.55 1.18 - 2.05 >0.01 

Context of caesarean 
Emergency (n = 4423) 

No emergency (n = 840) 
2.05 1.35 - 3.11 <0.01 

Type of skin incision 
Median incision (n = 647) 

Transversal incision (n = 4616) 
1.35 0.97 - 1.87 >0.01 

Blood loss 
Less than 1000 ml (n = 4112) 

More than 1000 ml (n = 1151) 
0.97 0.73 - 1.29 >0.01 

Length of caesarean 
Less than 60 minutes (n = 3845) 

More than 60 minutes (n = 1418) 
3.00 1.89 - 4.90 <0.01 

 
Table 2. Cesarean delivery rates in different settings in sub Saharan African countries. 

Authors Site of study Rates of cesarean 

Kwawukume, [12] Ghana 23.8% 

Bambara et al. [13] Burkina Faso 11.3% 

Cissé et al. [14] Senegal 25.1% 

Muganyizi [15] Tanzania 25.6% 

Our study Mali 32.97% 

 
study, we have found that the rate of infection in our service is high. Indeed, ac-
cording to all the deliveries (red graphic) the global frequency of infection fluc-
tuated from 1.5% in 2010 to 2.1% in 2015. In his study from 1985 to 2003, Te-
guete [2] found 20.1% of postpartum infection among cesarean deliveries versus 
3.9% (509/13204) for vaginal deliveries (OR = 6.3 [5.6 - 7.1], p < 0.001).  

The causes of puerperal infections are numerous. The main causes noted in 
our study are in Figure 2. Endometritis (43.55%), wound infection (18.11%)  
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Figure 2. Types of infectious complications after cesarean delivery in Gabriel Touré Teaching hospital from 2010 
to 2015 (n = 287). 
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5.3. Risk Factors and Prognosis 

In this survey we have critically analyzed factors influencing the occurrence of 
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post cesarean infection (Table 3). 
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Table 3. Risk factors of post cesarean infectious morbidity in the literature. 

Variables OR (95%IC) Authors 

Cesarean versus vaginal delivery 4.71 (4.08 - 5.43) Leth et al. [21] 

Emergency versus elective cesarean delivery 1.39 (1.11 - 1.75) Leth et al. [21] 

Presence of PROM* 3.13 (1.34 - 7.38) Chang et al. [22] 

Obesity 1.60 (1.31 - 1.95) Kelley [16] 

Length of cesarean (>60 min vs ≤60 min) 1.9 (1. 1 - 3.5) Teguete et al. [2] 

Abnormal amniotic fluid coloration 3.3 (2.7 - 3.39) Teguete et al. [2] 

 
prolonged labor, context of cesarean if realized in emergency or no, vaginal 
bleeding and high body mass index have been statistically associated to fever af-
ter cesarean in our survey. When labor is prolonged, risk of vaginal and amniot-
ic fluid infection will occur and lead to puerperal infection after the delivery. 
Although an increased duration of surgery has been associated with higher rates 
of infection [22], for Kelley [16], this heavily depends on maternal predisposing, 
such as obesity or prior surgeries resulting in dense adhesions. Body mass index 
is more associated to wound infections, especially among patient with diabetes 
or severe hypertension. 

For obstetric population, we only found length of cesarean up than sixty mi-
nutes linked to post cesarean infection. However we agree with Teguete et al. [2], 
Heather et al. [17], and Chang et al. [22] that premature rupture of membrane, 
abnormal amniotic fluid coloration constitutes some important risk factors of 
infection after cesarean section. 

Maternal mortality remains a serious problem of health especially in develop-
ing countries. Puerperal infection is one of the leading causes of this mortality 
[23] [24]. In our study, we have recorded 4 maternal deaths that occurred among 
patient with sepsis. The prognosis of women who had vaginal delivery was better 
than women who have been operated (group1). 

6. Conclusion 

Puerperal infection remains a major problem of health in our country. Many risk 
factors of these complications are reported in this survey such as context of ce-
sarean, prolonged labor, PROM, and length of cesarean. Endometritis, breast in-
fection and wound infection are the mains infectious complications after cesar-
ean in our service. Maternal prognosis was poor because of maternal death rate 
that is still high. A best practice of the management of the patients in general 
and particularly that of patients who have undergone cesarean should permit to 
avoid this deadly complication. Our study suggests the improvement of the ref-
erence of patients, the use of partograph for monitoring labor and finally the re-
spect of the rules of the prevention of infections during delivery. 
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