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Abstract 
Postoperative complications represent important indicators for the quality of 
surgical care. The objectives of this work were to study post-operative com-
plications in the general surgery department of the Cs ref of commune I in 
Mali, to determine the frequency of post-operative complications, to identify 
the factors of occurrence, to describe the clinical aspects, diagnostic and the-
rapeutic in order to assess the additional cost linked to post-operative com-
plications. This study was prospective, carried out in the general surgery de-
partment on 300 cases of surgical interventions. It covered all patients aged at 
least 15 years, operated on and hospitalized or not, and who presented com-
plications during the 30 days postoperatively. Patients under the age of 15 
were not included (our general surgery department is not a pediatric surgery 
department). We collected 300 patients among whom 199 (66.33%) were men 
and 101 (33.66%) women, i.e. a sex ratio = 1.9. The average age was 38 years 
with extremes of 15 and 87 years. The main initial diagnoses were: acute ap-
pendicitis, peritonitis, occlusions, wall hernias, hemorrhoids, uterine pro-
lapse, uterine myomas, ovarian cysts and acute cholecystitis. Emergencies 
represented 43% (N = 129) of interventions with 6.98% post-operative com-
plications (POC). Postoperative complications were dominated by surgical 
site infections, 75% of cases (N = 20), wall hemorrhage 5% (N = 1), testicular 
necrosis 5% (N = 1) and testicular calcification 5% (N = 1), wire rejection 5% 
(N = 1) and death 5% (N = 1). The management of postoperative complica-
tions was surgical in 95% and medical in 100%. Their occurrence extended 
the hospital stay by 3.65 days and increased the average cost of care by 
60541.85 CFA francs. The mortality index lowered by efficient management 
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of complications (IMAGE) calculated in relation to deaths was 95% of cases. 
Anemia, ASA score ≥ III, Alteimeir II and IV classes, duration of surgery and 
post-operative hospitalization were factors contributing to post-operative 
complications. 
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1. Introduction 

Post-operative complications refer to all incidents or accidents that may occur 
during or after any surgical procedure. They lead to the aggravation of the pre-
vious situation through their morbidity and even their mortality and are called 
early when they occur within thirty (30) days following the intervention [1]. 
Despite less and less invasive, increasingly efficient techniques and means for the 
rapid rehabilitation of surgical patients in order to reduce post-operative mor-
bidity; Postoperative complications remain a significant problem in surgery [2]. 

In Cameroon: Overall frequency of early CPOs: 14.3% (38/265) in Yaoundé; 
infections, 50.1% (19/265); postpartum hemorrhage 34.2% (13/230), intestinal 
obstructions 5.3% (2,265) and deaths 5.3% (2/265) [3]. 

In America: 2 to 5% of patients operated on with an additional cost of $3.7 
million, excess hospitalization days and $1.6 billion in additional hospitalization 
[4]. 

In Brazil: Surgical site infection rate, 3.3% for laparotomies while in Thailand 
the rate was 1.4% after cesarean section, appendectomy and hysterectomy ac-
cording to Kasatpibal N. [5] [6]. 

In France: Mortality rate, 0.60% and morbidity rate of 5.3% after a prospective 
study of the surgical outcomes of 11756 patients [7]. 

In Germany: Markus reported a postoperative complication rate of 29.5% [8]. 
In Africa, south of the Sahara: Postoperative complications dominated by in-

fections which represent 7% [2] [4]. 
In Mali: 22.4% with a mortality rate of 5.2% and morbidity of 17.2% with an 

average cost of care of 110690 CFA francs [9]; A postoperative complication rate 
of 15.4% with 6.94% infections and 2.4% postoperative mortality was found in 
2006 in the surgery department of the Gabriel Touré University Hospitalization 
Center. The average cost of treatment was 130590 CFA francs [10]. 

Quality of care is increasingly becoming an obligation in surgery. Postopera-
tive complications constitute a major indicator for assessing the quality of sur-
gical care. The etiologies are multiple and varied. We are a second reference 
center with a limited technical platform and whose antibiotic therapy was sys-
tematic in all our patients because the zero risk of post-operative infectious 
complications did not exist.  

The absence of scientific data on postoperative complications at the Cs ref CI 
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in Bamako and the evaluation of our quality of care, motivated us to carry out 
this work in order to evaluate the results of our surgical practice. Overall, our 
main objective is to develop an adequate prevention protocol to minimize or 
reduce the risk of post-operative infections in the department. 

2. Research Methodology 

This work was a prospective study carried out in the Reference Health Center of 
Commune I of the District of Bamako in Mali, covering 300 cases of surgical in-
tervention. Our sample size was calculated by the formula: N = 4 P Q/ L2 Q = 1 − 
P; I = the risk of error 0.695296 4 = a constant ~ (1.9)2. We retained the compli-
cations according to Clavien and Dindon.  
• Inclusion criteria: This study focused on all patients aged over 15 years, op-

erated on in general surgery at the Cs Ref of commune I of Bamako. 
• Non-inclusion criteria: We did not include in this study: 

*Any non-operated patient hospitalized in the department, 
*Any patient operated on but whose postoperative follow-up was carried out 

in another department or in another establishment, 
*Any patient under the age of 15 who has undergone surgery and is hospita-

lized in the department, 
*Any patient operated on in another health facility.  
The variables studied were: (Preoperatively): sociodemographic data, medi-

cal-surgical history, clinical and biological information, diagnosis and preopera-
tive treatment. 

(Intraoperative): the type of surgery, the pre- and intraoperative diagnosis, the 
duration of the intervention, the antibiotic prophylaxis, the operating technique 
used, the Alteimeir score, the ASA score. 

(Postoperatively): postoperative complications, clinic of postoperative com-
plications, biological examinations of postoperative and/or radiological compli-
cations and their results, treatment of postoperative complications and the cost 
linked to the management of complications.  

The pus samples were taken and examined in a private clinic 300 meters away 
and the additional examinations at the Cs ref of commune I.  

We included complications that appeared during the 30 days following the 
operation. Depending on the complication found, the Clavien and Dindon clas-
sification of postoperative complications (CPO) was adopted. 

The media used were the patients’ medical files, the outpatient consultation 
and hospitalization registers, recording the patients’ reports, the individual in-
vestigation sheet and the anesthesia protocol. 

Data entry was carried out using Excel 2013 software and analysis using Epi 
info version 6.0. The comparison tests used were the Student and Chi² test with 
P < 0.05.  

3. Results 

We identified 300 patients: 199 (66.3%) males and 101 (33.7%) females including 
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20 cases of post-operative complications or 6.67%, including: 15 cases of infec-
tions of the surgical site accounting for 75% of complications. 

The average age was 38 years with extremes of 15 years to 87 years, a standard 
deviation of 18 and a sex ratio of 2 in favor of the male sex. Housewives were 
represented in 24% of cases; single 70.33% of cases; 43% received emergency 
care and 65.67% of patients resided in commune I of Bamako (Table 1). Abdo-
minal pain was associated with 70% of complications; 80% of complications 
classified as Grade II of the WHO Score (Table 2). A discharge of pus was ob-
served in 60% of complications and 18.33% of patients had an inguinal hernia or 
40.44% of wall pathologies. Acute appendicitis represented 22.33% of patients or 
55.83% of digestive pathologies; (Table 3) 4.67% an ovarian cyst or 41.18% of 
gyneco-obstetric pathologies; varicocele and testicular ectopia each 1% or 30% 
each of urological pathologies and acute peritonitis in 30% of cases or 2% of our 
patients.  

The rate of surgical site infections was 5%, or 75% of the complications ob-
served, and 40% of ASA class II complications, or 2.67% of patients (Table 4, 
Table 5). Postoperative complications represented 7% of cases. Escherichia coli 
was found in 64.3% of the samples taken (Table 6, Table 7). Hyperleukocytosis 
was associated with cases of E. coli or 40% of cases. 

Evacuation and secondary suture were performed in 85% of patients who 
presented complications (Table 8). The average additional cost linked to the 
management of complications was 60541.85 FCFA (Extremes of 5000 to 282752 
FCFA) with a standard deviation of 62455.37 FCFA. This additional cost is 
higher than the minimum wage in Mali (Table 9). 

 
Table 1. Socio-demographic data. 

Socio-demographic data Number Percentage 

Age 

15 - 25 years old 74 24.67 

26 - 35 years old 81 27 

36 - 45 years old 62 20.66 

45 years and over 83 27.67 

Sex 
Male 198 66 

Feminine 102 34 

Occupation 

Peasant 50 16.67 

Trader 32 10.66 

Pupil/Student 51 17 

Household 72 24 

Others 95 31.67 

Origin 

Municipality I 197 65.67 

Other municipalities 49 16.33 

Regions 54 18 

Total 300 100 
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Table 2. Distribution of complications according to clinic. 

Clinic data 
Complications 

Effective Percentage 

General signs 

WHO Grade I score 3 15 

Grade II 16 80 

Grade III 1 5 

Fever 12 60 

Pallor 4 20 

Oliguria, jaundice, apnea and polypnea 6 30 

Tachycardia 7 35 

Bradycardia 6 30 

Functional signs 

Abdominal pain 14 70 

Cough 1 5 

Burning when urinating 1 5 

Vomiting 1 5 

Diarrhea 2 10 

Physical signs 

Discharge of pus 12 60 

Impasto 1 5 

Rattle, rhonchi, wheezing 1 5 

Hemorrhage 1 5 

Total 20 100 

 
Table 3. Pathologies operated on in the department. 

Pathologies operated on in the department Nombre Pourcentage 

Wall pathologies 

Inguinal hernia 55 40.44 

Inguinoscrotal hernia 22 16.20 

Strangulated hernia 17 12.50 

White line herniation 7 5.15 

Hernia and hydrocele 10 7.35 

Umbilical hernia 12 8.82 

Spiegel’s hernia 1 0.73 

Lipoma 8 5.70 

Others 4 2.94 

Total 136 100 

Digestive pathologies 

Acute appendicitis 67 55.83 

Peritonitis 24 20 

Occlusion 7 5.83 

Hemorrhoidal thrombosis 10 8.83 

Eventration 8 6.68 

Acute cholecystitis 3 2.50 

Liver abscess 1 0.83 

Total 120 100 
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Continued 

Gyneco-obstetric pathologies 

Ovarian Cyst 14 41.18 

Uterine myoma 9 26.47 

Cystocele 5 14.71 

GEU 2 5.88 

Prolapse 2 5.88 

Tubal obstructions 1 2.94 

Intrauterine polyp 1 2.94 

Total 34 100 

Urological pathologies 

Varicocele 3 30 

Testicular ectopia 3 30 

Elephantiasis 1 10 

Cystocele + rectocele 1 10 

Vesicovaginal fistula 1 10 

After-effects of excision 1 10 

Total 10 100 

Total 300 100 

 
Table 4. Complications according to pathologies, ASA classification and type of complications. 

Complications/Pathologies/ASA/Type Effectif Fréquence 

Pathologies  

Wall herniation 4 20 

Acute peritonitis 6 30 

Acute appendicitis 4 20 

Ovarian Cyst 3 15 

Uterine myoma 1 5 

Acute cholecystitis 2 10 

ASA classification 

ASA I 5 25 

ASA II 8 40 

ASA III 2 10 

ASA IV 5 25 

Types of complications 

Surgical site infections 15 75 

Necrosis 1 5 

Calcification 1 5 

Hemorrhage 1 5 

Thread rejection 1 5 

Death 1 5 

Type of surgical site infection 

Superficial 7 46.67 

Deep 7 46.67 

Organic 6 6.67 

Total 20 100 

Complications by ASA 

ASA I 17 85 

ASA II 2 10 

ASA III 1 5 
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Table 5. Distribution of complications according to the Clavien and Dindon classification. 

Classification of Clavien and Dindon Effective Percentage 

Grade I 1 5 

Grade II 7 35 

Grade IIIa 9 45 

Grade IIIb 2 10 

Death 1 5 

Total 20 100 

 
Table 6. Isolated germs. 

Sprouts 
Presence of complications 

Effective Percentage 

Escherichia coli 9 64.30 

Staphylococcus aureus 2 14.30 

Enterobacter cloacae 1 7.10 

Aeromonas hydrophila 1 7.10 

Aeromonas sobria 1 7.10 

Stérile 6 30 

Total 20 100 

 
Table 7. Adapted antibiotic therapy. 

Adapted ATB Effective Percentage 

Amoxycillin + clavulanic acid 2 10 

Imipenem 3 15 

Amoxycillin + clavulanic acid + Nitro 4 20 

Amoxycillin + clavulanic acid + Metro 1 5 

Amikacin 1 5 

Gentamicin and Imipenem 1 5 

Others 2 10 

None 6 30 

Total 20 100 

 
Table 8. Surgical treatment. 

Surgical treatment Effective Percentage 

None 1 5 

Evacuation + Secondary suture 17 85 

Orchiectomy 2 10 

Total 20 100 
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Table 9. The additional cost due to the management of the complication. 

Additional cost of support in F CFA Effective Percentage 

[5000 to 25000] 6 30 

[25001 to 50000] 5 25 

[50001 to 75000] 4 20 

[75001 to 100000] 3 15 

[100001 to 125000] 1 5 

+125000 1 5 

Total 20 100 

4. Discussion 

We collected 300 patients aged at least 15 years during a prospective study car-
ried out in the general surgery department of the Cs ref CI Bamako.  

Our frequency of postoperative complications, 6.65%, is lower than that ob-
served by the African series (Sylla; Tony) [3] [9], European (Bielecki) [11] and 
American (Fink) [12] as in Fink and Clavien [13]. These statistical differences 
may be related to the different definitions of CPO, the limited diagnostic means 
in our study, the pathologies, the operating techniques and the multiple risk 
factors. 

According to several authors [3] [14] [15] [16], age influences the occurrence 
of postoperative complications (age over 70 years) [3]. We did not find a statis-
tically significant difference between the average age of our patients (30.35 years) 
with P = 0.046; lower than that of Proske JM [14], higher than that of the African 
series (Tony, Eboreime, Assouto) [3] [15] [16]. This difference is explained by 
the youth of the population of the South of the Sahara in general [9] and Mali in 
particular [17] and sex would not be a risk factor [7]. Our sex ratio = 2, has no 
statistically significant difference with P = 0.27; contrasts with that of the litera-
ture [10] [18] [19] Emergency intervention is a risk factor which favors the oc-
currence of postoperative complications according to several authors [3] [9] 
[10], no statistically significant difference in our series and does not corroborate 
with those of Tony; Sylla and Assouto; explained by the non-hospitalization of 
scheduled patients before their intervention and the type of surgery (Class I and 
II of Alteimeir) whose risk of complications is low (256/300 or 85.33%). This risk 
would increase by more than 15% from class III [17]. We noted that the risk of 
occurrence of postoperative complications in Alteimeir classes III + IV was 
higher in classes I + II (18.92% versus 5.35%) (P = 0.007). Our result is the same 
as that observed by the African and Medeiros series (the ASA score is a useful 
indicator according to the literature) [4]. 

In our study, the ASA classification influenced the occurrence of postopera-
tive complications, ASA III+IV versus ASA I + II (20% vs 6.44%) (P = 0.22), as 
observed by the African series [9] [10] [17] [20] and Brown SM [16]. Thus our 
result contrasts with that of the literature [21] [22]. 

The mortality rate was 5% in our series; zero in France [7]; in the USA [23] 
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10% in Morocco linked to diagnostic means, medical complications and the high 
rate of surgical site infections in our study (75%). Infection of the surgical site is 
the most common type of complication according to the authors [3] [4]. In our 
study, infection of the surgical site in situ is linked to insufficient means to fight 
infection, rigorous non-compliance with aseptic and antiseptic measures, delay 
in diagnosis and treatment.  

The classic germs found were Gram-negative bacilli, namely: Escherichia coli 
followed by Enterobacter cloacae, Aeromonas hydrophila, Aeromonas sobria 
and a single Gram-positive Cocci, Staphylococcus aureus. According to the lite-
rature, the germs were found following: Escherichia coli, Staphylococcus aureus, 
Klebsiella pneumonia, Pseudomonas aeruginosa, Providensia sp and Cytobacter 
freudü [9] [10]. 

Quinolones (Ofloxacin), cephalosporins (Ceftazidime), penicillins (Amoxicil-
lin + Clavulanic acid), aminoglycosides (Gentamicin) and carbapenems (Imipe-
nems) were the main antibiotics tested. Only Enterobacter cloacoe and Staphy-
lococcus aureus were sensitive (100%) to quinolones; all germs resistant to ci-
profloxacin; Escherichia coli, Aeromonas hydrophila and Aeromonas sobria va-
riable sensitivity (22% - 100%) to cephalosporins. Escherichia coli, Staphylococ-
cus aureus and Aeromonas sobria are sensitive (22% - 100%) to penicillin; all 
germs sensitive to aminoglycosides (44% - 100%) and carbapenems (100%). The 
germs raised in the literature were sensitive (70% - 100%) to quinolones, ami-
noglycosides and cephalosporins. Providensia sp was resistant to penicillins and 
chloramphenicol unlike Klebsiella pneumoniae which was 100% sensitive [9]. 

In our study, anemia, Alteimeir class > III, ASA classification > III, duration 
of surgery and postoperative hospitalization were risk factors for postoperative 
complications; age, sex and emergency intervention no significant impact on 
postoperative complications. In the literature, the factors favoring the occur-
rence of postoperative complications were: age, emergency, Alteimeir classifica-
tion > III, ASA > III, NISS score, the different rate depending on the authors [3] 
[5] [7]. The postoperative mortality rate can appear as an objective criterion for 
assessing and comparing the results of surgical teams and hospitals [4]. 

Our results do not differ from those observed by Tony [3], Hutter M.M [23] 
and Gilon J.F [7]. Our mortality rate (0.3%) was lower than that observed by 
Sylla A. [9]. The average additional cost linked to the management of complica-
tions was 60541.85 FCFA (Extremes 5000 and 282752) with a standard deviation 
of 62455.37 FCFA. This additional cost would be higher than the minimum 
wage in Mali. 

5. Conclusion 

Post-operative complications remain frequent despite new non-invasive me-
thods in surgery, the advent of antibiotics and progress made in intensive care 
anesthesia. They have increased the hospital stay as well as the cost of care. Good 
pre-resuscitation; per and post operative; good skin preparation; better applica-
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tion of surgical techniques; Rigorous compliance with aseptic and antiseptic 
measures will reduce postoperative complications. 
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