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Abstract 

Introduction: Parietal suppuration is the formation of pus within the abdominal wall. This study aims to contribute to improving 
the management of post-caesarean surgical site infections (PC-SSI) at the University Hospital Centre for Mother and Child in 
N'Djamena.

Patients and methods: This is a prospective descriptive study conducted over 10 months, from 1 January to 31 October 2025, 
including all patients who underwent a caesarean section at the University Hospital Centre for Mother and Child in N'Djamena.

Results: A total of 65 out of 2,384 operated patients presented with parietal suppuration, representing an incidence of 2.75%. 
The 18–25 age group was the most represented, accounting for 64.6% of cases. Referred patients were predominant at 61.6%, 
with prolonged rupture of membranes (PROM) being the most common referral reason (75.38%). Emergency caesarean sections 
accounted for 98% of cases. The most frequently identifi ed pathogen was Staphylococcus aureus at 49.3%. A low maternal mortality 
rate of 6% was recorded.

Conclusion: The study identifi ed risk factors that underscore the need to adopt infection prevention strategies, especially in 
patients at high risk.
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on post-caesarean surgical site infections, which motivated 
the choice of this topic. This study aims to improve the 
management of post-caesarean surgical site infections (PC-
SSI) at the University Hospital Centre for Mother and Child in 
N'Djamena.

Patients and methods
Study setting

The obstetrics department of the University Hospital 
Centre for Mother and Child (CHUME).

Introduction
Surgical site infection (SSI) is a common public health 

problem in developing countries and represents a major cause 
of maternal morbidity and mortality [1,2]. The incidence 
of these infections ranges from 1.5% to 7% in developed 
countries and from 6% to 27% in developing countries [3]. 
Surgical site infections increase the average length of hospital 
stay by 2 to 7 days [4].

In Chad, a hospital-based study found a caesarean section 
rate of 18.8% in 2017 [5]. However, few studies have focused 
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Data management and analysis

Data were entered and analysed using SPSS software 
version 2018. Results are presented as Tables and Figures.

Ethical considerations

Research authorisation was obtained from the Dean of the 
Faculty of Human Health Sciences and the Director General of 
CHUME. Patient conϐidentiality was maintained throughout 
the study.

Results and discussion
In our study, 65 cases of PC-SSI were identiϐied out of 

2,384 caesarean sections performed in 2025, giving an 
incidence of 2.75%. Our results are lower than those reported 
by Ouédraogo, et al. [6] in Burkina Faso in 2022 (incidence of 
10.8%, n = 85/787), Rokhaya, et al. [7] in Senegal in 2021 (SSI 
incidence of 9.9%), and Kaki, et al. [8] in Lubumbashi, Congo 
in 2021 (incidence of 56.9%). Merzougui, et al. [9] in Tunis in 
2018 found an SSI incidence of 5%, and Ali, et al. [10] in Chad in 
2021 reported an SSI incidence in digestive surgery of 33.6% 
(51/152). Our incidence is, however, comparable to that of 
Ouédraogo, et al. [6] in Burkina Faso in 2024, who obtained an 
incidence of 3.99%. This difference may be explained partly 
by the fact that our study exclusively concerns caesarean 
sections, which are generally classiϐied as clean surgeries, and 
partly by the high volume of caesarean sections performed 
by experienced surgeons under strict aseptic conditions at 
CHUME.

Study type and period

This was a descriptive study with prospective data 
collection, conducted from January 2025 to October 2025, 
covering a period of 10 months.

Study population

All consenting patients who underwent a caesarean section 
at CHUME during the study period.

Selection criteria

Inclusion criteria:

Patients who underwent a caesarean section at CHUME in 
N'Djamena

Patients who provided consent to participate in the study

Exclusion criteria:

Any patient referred from another facility with an existing 
surgical site infection

Patients who underwent caesarean section outside CHUME

Patients who declined to participate

Study procedure

The study was conducted in three phases:

Phase 1: literature review, protocol development, and 
preparation of data collection forms.

Phase 2: data collection using pre-designed forms.

Phase 3: data analysis and interpretation.

Study variables

Sociodemographic variables: age, marital status, 
occupation.

Clinical variables: mode of admission, reason for 
admission, surgical history, gynaecological history, medical 
history, gravidity, parity, number of antenatal visits, indication 
for caesarean section, type of caesarean section, duration of 
labour, membrane status, amniotic ϐluid characteristics, and 
foetal parameters.

Therapeutic variables: type and duration of antibiotic 
prophylaxis, haemostatic agents, surgical techniques, asepsis 
and sterilisation measures, type of skin preparation, number 
of personnel in the operating theatre, operators' qualiϐications, 
blood loss, and duration of surgery.

Outcome variables: time to ϐirst dressing change, 
wound status at ϐirst dressing, time to PC-SSI onset, dressing 
frequency, duration of hospitalisation, wound closure revision, 
and maternal-foetal outcome.

Table 1: Frequency of PC-SSI
PC-SSI n %

Yes 65 2.75
No 2319 97.25

Table 2: Sociodemographic Characteristics
Age Group n %

Under 18 years 6 9.3
18–27 years 42 7.7
28–37 years 12 64.6

38 years and over 5 18.4
Origin n %
Urban 33 51.6
Rural 32 48.4

Table 3: Reasons for Admission
Reason for Admission n %

PROM 49 75.3
Pelvic pain 13 20.0

Absent foetal movements 3 4.7

Table 4: Duration of PROM before Admission
Duration of PROM n %

Under 12 hours 8 12.3
12 to 24 hours 20 30.8
24 to 48 hours 22 33.8

48 hours and over 15 23.1
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The 18–25 age group was predominant, accounting for 
64.6% of cases, with ages ranging from 15 to 36 years and a 
mean age of 23.6 years. These results are comparable to those 
of Djibril and Adizatou Abdoul [11] in Mali in 2023, who found 
the 20–24 age group to be the most represented (26%) with a 
mean age of 26.9 years (range 13–51 years). Ouédraogo, et al. 

[6] in Burkina Faso in 2022 described a mean age of 25.9 years. 
In Bamako in 2023, two authors working in similar conditions, 
Ahmadou [12] and Sylla [13], reported mean ages of 26 and 
27.41 years, respectively. Mongbo [14] in Benin in 2023 found 
a mean age of 26.5 ± 6.3 years in a context of institutional 
free caesarean care. Merzougui, et al. [9] in Tunisia in 2018 
reported a higher mean age of 30.6 ± 5.2 years (range 14–45 
years). These consistently young ages can be explained by 
Africa’s relatively young population, and in Chad speciϐically 
by the high proportion of young, unschooled women in whom 
early pregnancies are common.

PC-SSIs were predominant in unemployed patients at 
72.31%. This result is substantially higher than that of Kaki, et 
al. [8] in Lubumbashi in 2021 (55.9%), though comparable to 
that of Ouédraogo, et al. [6] in Burkina Faso in 2022, who found 
a predominance of housewives at 72.9%. In Chad, Universal 
Health Coverage is not yet operational, and health insurance 
is absent. The high rate of emergency caesarean sections in 
unemployed women may reϐlect the policy of free emergency 
caesarean care, which makes this procedure ϐinancially 
accessible to women with low socioeconomic status.

Most PC-SSIs occurred in patients from urban areas 
(51.6%, n = 33). This result is comparable to that of Djibril and 
Adizatou Abdoul [11] in Mali in 2023, where 82% of patients 
resided in urban areas. Verma, et al. [16] in 2020 in South 

Table 5: Obstetric History
Gravidity n %

Primigravida 36 55.4
Low parity (2–3) 8 12.3

Multigravida 21 32.3
Parity n %

Primipara 38 58.4
Low parity 11 16.9
Multipara 16 24.7

Table 6: Antenatal Visits
ANC Contacts n %

No contact 35 53.85
1 to 4 contacts 25 38.46
5 to 8 contacts 5 7.69

Table 7: NNIS Score Distribution
NNIS Score n %

NNIS 0 3 4.6
NNIS 1 9 13.9
NNIS 2 16 24.6
NNIS 3 37 56.9

Table 8: Type of Caesarean Section
Type n %

Elective 1 2
Emergency 64 98

Table 9: Nature of the Surgery
Wound Classi ication n %

Clean 4 6.15
Clean-contaminated 6 9.23

Contaminated 16 26.61
Dirty 39 60.01

Table 10: Antibiotic Prophylaxis
Prophylaxis given n %

Yes 59 91
No 6 9

Table 11: Depth of PC-SSI
SSI Depth n %
Superϐicial 32 49.24

Deep 19 29.23
Organ/Space 14 21.53

Table 12: Isolated Pathogens
Pathogen n %

Staphylococcus aureus 32 49.3
E. coli 19 29.4

Pseudomonas spp. 8 12.1
Klebsiella pneumoniae 4 6.1

Sterile culture 2 3.1

Figure 1:  ISOPC image of a patient at the CHUME.

Figure 2: ISOPC image of a patient at the CHUME.

Figure 3: Image of Patient Recovery at the CHUME.
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Asia found a higher tendency for caesarean delivery in urban 
compared to rural women. This may reϐlect better geographic 
access to healthcare facilities among urban patients in our 
study.

PC-SSIs were predominant in referred patients (61.6%). 
This rate is higher than that of Kaki, et al. [8] in Lubumbashi 
in 2021 (55.8%), which may reϐlect the fact that CHUME 
Maternity in N'Djamena is a Level 3 facility and the National 
Reference Centre for reproductive health.

The most common reasons for admission among PC-SSI 
patients were premature rupture of membranes (PROM) in 
71% of cases, lombo-pelvic pain (n = 13), and absent foetal 
movements (n = 3). This is comparable to the results of 
Ouédraogo, et al. [6] in Burkina Faso in 2022, who reported 
waters breaking for more than 12 hours in 71.8% of cases. 
PROM is a recognised infectious risk factor, which explains 
these results.

PC-SSIs occurred predominantly during labours lasting 
24–48 hours (33.85%, n = 22), 12–24 hours (30.77%, n = 20), 
and over 48 hours (23.08%, n = 15). These results are 
comparable to those of Diallo, et al. [15] in Bamako in 2012, 
who reported 53.1%. A labour duration exceeding 12 hours 
was found in 72.9% of cases by Ouédraogo, et al. [6] in Burkina 
Faso in 2022. Prolonged labour increases the duration of 
membrane rupture, the number of vaginal examinations, and 
the risk of ascending infection from the vagina to the uterine 
cavity.

PC-SSIs were predominant among primigravidas (55.38%, 
n = 36), followed by multigravidas (32.31%, n = 21) and low-
parity patients (12.31%, n = 8). These results are comparable 
to those of Ouédraogo, et al. [6] in Burkina Faso in 2022, where 
the majority were primigravidas and primiparas (45.9%). 
Primigravidas represented 32.1% in Merzougui, et al. [9] in 
Tunisia in 2018 and 41.9% in Kaki, et al. [8] in Congo in 2021.

PC-SSIs were more frequent in patients who had no 
antenatal care (ANC) visits (53.85%, n = 35), followed by those 
with 1–4 ANC visits (38.46%, n = 25), while only 7.69% (n = 5)
had 5–8 visits. These results underscore the importance of 
ANC in monitoring pregnancy and detecting risk factors for 
timely management.

Prior surgeries identiϐied in our series included previous 
caesarean sections (77.78%, n = 14), laparotomy for ectopic 
pregnancy (16.67%, n=3), and myomectomy (5.56%, n = 1).

Among comorbidities, hypertension was found in 32.26% 
(n = 10) of cases, HIV in 29.03% (n = 9), and diabetes in 
16.13% (n = 5). The high rate of hypertension reϐlects the 
increased need for emergency caesarean sections in cases of 
hypertension in pregnancy, highlighting the importance of 
good antenatal follow-up for early detection and management.

PC-SSIs were predominant at NNIS score 3 (56.92%, n = 37),

followed by NNIS 2 (24.62%, n = 16), NNIS 1 (13.85%, n = 9), 
and NNIS 0 (4.62%, n = 3).

Emergency caesarean sections were predominant among 
PC-SSI cases (98%, n = 64). This is comparable to Ahmadou, 
et al. [12] in Mali in 2021, who found 85.36% emergency 
caesarean sections, though our ϐigure exceeds that of Djibril 
and Adizatou Abdoul [11] in Mali in 2023 (78%).

PC-SSIs occurred predominantly in dirty wound 
classiϐications (60.01%, n = 39), followed by contaminated 
wounds (26.61%, n = 16). Clean and clean-contaminated 
wounds represented 6.15% (n = 4) and 9.23% (n = 6) 
respectively.

Antibiotic prophylaxis was administered in 91% (n = 59) 
of PC-SSI cases. The majority of ϐirst dressings were clean 
(66%, n = 43), suppuration was noted at ϐirst dressing in 18% 
(n = 12), and in 15% (n = 10) the dressings were already 
soiled. PC-SSIs were predominantly superϐicial (49.24%, 
n = 32), followed by deep infections (29.23%, n = 19), and 
organ/space infections (21.53%, n = 14). Our results are 
lower than those of Ouédraogo, et al. [6] in Burkina Faso 
in 2022, who found 82.4% of PC-SSIs. Ngowa, et al. [17] in 
Yaoundé in 2015 found superϐicial suppuration in 44.83% 
and deep suppuration in 13.79% of cases. The high frequency 
of superϐicial SSIs may be explained by inadequate infection 
prevention and control measures, particularly insufϐicient 
patient preparation, especially in emergency cases. Indeed, 
elective surgical patients who beneϐit from a pre-operative 
soap shower have a lower SSI incidence.

The pathogens isolated in our series were predominantly 
Staphylococcus aureus (49.3%, n = 32), followed by E. coli 
(29.3%, n = 19), Pseudomonas spp. (12.16%, n = 8), and 
Klebsiella pneumoniae (6.18%, n = 4). Culture was sterile 
in 3.06% (n = 2) of cases. These results are comparable to 
those of Kaki, et al. [8] in Lubumbashi in 2021, who found 
Staphylococcus aureus (25.7%), Escherichia coli (19.1%), 
Citrobacter diversus (13.8%), Klebsiella and Pseudomonas 
(equal at 12.5%), and Enterobacteriaceae (8.5%). Mpogoro, 
et al. [18] in Tanzania in 2014 found 27.3% Staphylococcus 
aureus and 22.7% Klebsiella pneumoniae. Sawadogo, et al. 
[20] in Burkina Faso in 2020 reported 37.8% Staphylococcus 
aureus and 15.6% E. coli, while Ouédraogo, et al. [6] in 2022 
found Staphylococcus aureus (37.3%), Staphylococcus 
saprophyticus (25.5%), and E. coli (17.7%). In Central Africa, 
Ngowa, et al. [17] in Yaoundé in 2015 found E. coli at 37.5% 
and Staphylococcus aureus at 18.75%. Staphylococcus aureus 
predominates across all these studies, consistent with its role 
as one of the most common pathogens of the skin ϐlora.

The hospitalisation stay for PC-SSI was prolonged, with 
15–29 days being the most frequent duration (47.69%, 
n = 31), followed by 7–14 days (27.69%, n = 18), and over 30 
days in 24.62% (n = 16) of cases. Congo [19] and Barbut, et al. 
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[20] in 2004 found mean stays of 8 and 15 days, respectively. 
These studies conϐirm the literature data showing that SSI 
signiϐicantly extends hospital stay.

The outcome of PC-SSIs was generally favourable, with 
94% of patients alive and recovered, and a mortality rate of 6% 
(n = 4). Ouédraogo, et al. [6] in Burkina Faso in 2022 reported 
a generally favourable clinical outcome. Sawadogo, et al. [21] 
in 2020, Sylla, et al. [13] in Burkina Faso, and Soumé, et al. [22] 
in Mali in 2006 reached similar conclusions. Our mortality 
results may be explained by the presence of comorbidities 
(diabetes, malnutrition) and the severity of presentation 
(electrolyte imbalances, septicaemia). Early diagnosis and 
prompt, appropriate management can prevent progression to 
serious complications such as septicaemia, which can itself be 
fatal without adequate treatment.

Conclusion
Surgical site infection is a major complication in surgical 

settings, compromising the outcome of the surgical procedure. 
The overall rate of PC-SSI following analysis remains high 
in developing countries. The major risk factors identiϐied 
were premature rupture of membranes, emergency surgery, 
chorioamnionitis, and anaemia. Staphylococcus aureus was 
the most frequently isolated pathogen. SSI prolonged hospital 
stay without being a direct cause of death in most cases. At 
the end of the study, we consider that the overall SSI rate 
remains high, underscoring the need to strengthen preventive 
measures.
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