
Open Journal of Anesthesiology, 2018, 8, 123-129 
http://www.scirp.org/journal/ojanes 

ISSN Online: 2164-5558 
ISSN Print: 2164-5531 

 

DOI: 10.4236/ojanes.2018.84013  Apr. 27, 2018 123 Open Journal of Anesthesiology 
 

 
 
 

Practical Artificial Ventilation in an African 
Tropical Environment: Experience of the 
Intensive Care Unit of the University Hospital of 
Treichville 

Irié Bi Gohi Serge1*, Ango Privat Désiré2, Netro Djohoui3, Pete Yaich1, Nabintou Koné2,  
Kouadio Konan Stéphanie1, Ogondon Bernard1, Able Edmond1, Boua Narcisse1, Brouh Yapo1 

1Resuscitation Department, University Hospital Center of Bouake, Bouake, Ivory Coast 
2Resuscitation Department, University Hospital Center of Treichville, Abidjan, Ivory Coast 
3Resuscitation Department, University Hospital Center of Cocody, Abidjan, Ivory Coast 

 
 
 

Abstract 
Objective: To describe the practice of artificial ventilation (VA) in a resusci-
tation unit of a developing country with a view to its improvement. Patients 
and Methods: Prospective study for descriptive and analytical purposes, car-
ried out in the intensive care unit of the University and Hospital Center of 
Treichville (Ivory Coast) from April 2009 to June 2010. All the patients having 
benefited from a artificial ventilation for a duration greater than 6 hours were 
included in this study. The studied parameters were: Socio-demographic (age, 
sex), diagnostic, therapeutic (indications, duration and complications of ar-
tificial ventilation), evolutionary. Results: Out of a total of 204 admissions 
during the study period, 81 patients received artificial ventilation, an inci-
dence of artificial ventilation in the order of 39.7%. There were 49 men and 32 
women. The ventilated patients had an average age of 43.9 years (range: 4 
years and 85 years). Pathologies requiring artificial ventilation were neurolog-
ical (46%) and traumatic (28%). Stroke was the leading medical condition 
(65%) while polytrauma was the major traumatic condition (65%). The most 
commonly used ventilatory modes were controlled volume ventilation 
(52.4%) and assisted ventilation (34.9%). The mean duration of artificial ven-
tilation was 5.98 ± 3.73 days (range: 1 day and 21 days). The nosocomial 
pneumonia acquired under mechanical ventilation (PAVM) constituted 27% 
of the complications observed under artificial ventilation. The average length 
of ICU stay for all ventilated patients was 9.85 +/− 7.51 days (range: 1 day and 
31 days). The lethality in our series was 80%. Patient age was the only prog-
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nostic factor associated with death (P = 0.003). Conclusion: The practice of 
artificial ventilation is still difficult in Ivory Coast and is at the origin of many 
complications such as nosocomial pneumonia acquired under mechanical 
ventilation which complicate the life threatening of the patients. 
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1. Introduction 

Artificial ventilation is one of the basic ICU techniques used to treat neurologi-
cal and respiratory failures. It is estimated that 35% of patients admitted to in-
tensive care units have artificial ventilation [1]. Since 1950, many advances have 
been made in the field of artificial ventilation making its practice easy and un-
avoidable in many Western countries. In the United States, 790,000 patients per 
year benefit from artificial ventilation, representing 2.8% of all inpatients [2]. In 
developing countries, and particularly in tropical environments, the practice of 
artificial ventilation remains difficult [3]. This is due to many problems related 
to: a shortage of equipment, a weakness of economic resources, scarcity of quali-
fied personnel and a lack of suitable equipment [3]. Despite all these difficulties, 
artificial ventilation remains an indispensable tool in the management of respi-
ratory and neurological failures in intensive care units in tropical environments. 
Although artificial ventilation often saves lives, it can cause many complications 
that can be deleterious to patients [4]. In Ivory Coast, data on the achievement of 
artificial ventilation in intensive care unit are rare. The purpose of this study was 
to describe the practice of artificial ventilation in the intensive care unit of the 
University Hospital of Treichville with a view to coming up with recommenda-
tions for its improvement. 

2. Patients and Methods 

This was a descriptive and prospective study conducted over a period of 9 
months (April 2009 to June 2010) in the intensive care unit of the University 
Hospital of Treichville. The intensive care unit of the University Hospital of 
Treichville is the 3rd Resuscitation Department of the city of Abidjan. It has a 
capacity of eight beds each with a respirator to achieve a artificial ventilation. All 
patients placed on artificial ventilation for more than 6 hours regardless of age 
and artificial ventilation pattern were included in this study. Patients whose ar-
tificial ventilation duration was less than 6 hours, and those evacuated to anoth-
er health facility before extubation were not excluded. Data collection was per-
formed from a pre-established survey form. The parameters studied given were: 
socio-demographic data (age, sex), the main diagnosis, characteristics of artifi-
cial ventilation (indications, duration, complications, and duration), length of 
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stay in intensive care and evolution. The different parameters studied were col-
lected on a computer support (Excel 2000 and Systat 8.0 software). The statistical 
tests used were Khi2 for non-quantitative data and the Student’s test for quantit-
ative data. A value of p < 0.05 was selected as statistically significant. 

3. Results 

Of the 204 patients hospitalized during the study period, 81 had mechanical ven-
tilation, or 39.7% of admitted patients. The sex ratio (male/female) was 1.38. The 
subjects aged between 30 and 44 years were the most likely to have had artificial 
ventilation (23.4%) (Table 1). The mean age of ventilated patients was 43.98 ± 
20.69 (range: 4 years and 85 years). The major medical history of the patients 
was high blood pressure (37%) and diabetes (16%). Respiratory history was ob-
served in only 6% of patients. The conditions requiring artificial ventilation pa-
tients to be placed were mainly neurological (44.2%) and traumatic (28,5%) 
(Table 2). Stroke was the leading medical condition (65%) while polytrauma was 
the major traumatic condition (65%) (Table 2). The orotracheal intubation 
route was used in 68.3% of patients. Artificial ventilation was performed with 
sedation in 95% of subjects. In 69% of cases, sedation was performed with fen-
tanyl-diazepam. The most commonly used ventilatory modes were controlled 
volume ventilation (52.4%) and assisted ventilation (34.9%). In 54% of cases, the 
duration of the artificial ventilation was between 1 and 5 days (Table 3). The 
mean duration of artificial ventilation was 5.98 ± 3.73 days (range: 1 day to 21 
days). Nosocomial pneumonia acquired with mechanical ventilation (27%) was 
the main complication observed in patients with artificial ventilation (Table 4). 
The average length of ICU stay for all ventilated patients was 9.85 +/− 7.51 days 
(range: 1 day and 31 days). The lethality in our series was 80%. The poor prog-
nostic factor associated with mortality was age (P = 0.003) (Table 5). 

4. Discussion 

Studies of artificial ventilation in developing countries are few in number be-
cause of inadequate facilities for resuscitation and their frequent state of human 
and material deprivation. The incidence of artificial ventilation in our study was 
 
Table 1. Distribution of Patients by Age (n = 81). 

Age (year) Number Percentage (%) 

0 - 14 year old 09 11.1 

15 - 29 year old 13 16 

30 - 44 year old 19 23.4 

45 - 59 year old 17 21 

60 - 74 year old 17 21 

>75 year old 06 7.4 
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Table 2. Distribution of patients according to pathologies requiring artificial ventilation 
(n = 81). 

Medical conditions Number Percentage 

Neurological pathologies 

Cerebrovascular accident 27 33.3 

Epilepsy 02 2.4 

Meningoencephalitis 05 6.1 

Eclampsia 02 2.4 

Respiratory diseases Lung cancer 01 1.2 

Infectieuses diseases 
Septic shock 10 12.3 

Severe malaria 02 2.4 

Metabolic pathologies Diabetic ketoacidosis 01 1.2 

Toxic Organophosphorus poisoning 02 2.4 

Surgical pathologies Number Percentage 

Traumatic 
Severe head trauma 15 18.5 

Polytrauma 08 10 

Other postoperative cerebral anoxia 06 7.4 

 
Table 3. Distribution of patients by duration of artificial ventilation (n = 81). 

Duration (days) Number Percentage 

1 - 5 days 44 54 

6 - 10 days 25 31 

11 - 15 days 07 09 

>15 days 05 6 

 
Table 4. Distribution of patients broken down by the occurrence of complications (n = 
81). 

Complications Number Percentage 

Nosocomial pneumonia acquired under  
mechanical ventilation 

22 27 

Obstruction of the intubation tube by a plug 10 12 

Accidental extubation 04 05 

Pneumothorax 02 02 

Atelectasis 02 02 

No complications 41 51 

 
39.7%. This incidence was higher than that observed in the Comoros (15.8%) [3] 
but similar to that found in the European studies (34% in the Sennef study [5] 
and 41% in that of Blot [6]). This impact could be explained by the efforts made 
by the Ivorian health authorities to provide the intensive care unit in Treichville  
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Table 5. Distribution of patients according prognostic factors (n = 81). 

Parameter 
Evolution 

p 
Favorable Death 

AGE 

<15 days 06 04 
0.003 

>15 days 10 61 

Glasgow Score 

<8 08 45 
0.247 

≥8 08 20 

Duration of ventilation 

<5 days 09 21 
0.136 

>5 days 07 44 

Hospital stay 

<7 days 06 40 0.145 

≥7 days 10 25  

Pneumonia 

Yes 08 15 0.067 

No 08 50  

Types of pathologies 

Medical 07 41 0.260 

Traumatic 09 24  

 
with appropriate equipment to implement the artificial ventilation. Our study 
population was young with a mean age of 43.98 ± 20.69 years. This finding was 
different from that of Sennef et al., who reported older age groups over 60 years 
[5] because of the prevalence of pathologies such as: congestive heart failure and 
acute decompensations of obstructive chronic pulmonary. Pathologies requiring 
artificial ventilation treatment were dominated by neurological conditions such 
as stroke (33%) and traumatic diseases (28%). The predominance of stroke is 
explained by the fact that hospitalized patients were usually adults (over 49% of 
our patients were older than 45). Age is a risk factor for the occurrence of events 
such as stroke, resulting in neurological disorders associated with respiratory 
distress, which often requires patients to be placed under artificial ventilation. 
The mean duration of artificial ventilation was 5.98 ± 3.73 days. This duration 
was superimposable to that observed by: Ndiaye et al. [7] in Senegal (5.1 days), 
Seneff in the United States (4.7 days) [5], in a multicenter study performed in 
the West on 18,000 patients (6 days) [8]. Artificial ventilation can cause many 
complications when it lasts more than 48 hours [9]. Several studies have shown 
that respiratory infections are the first complication in patients with prolonged 
ventilation [10]. Nosocomial pneumonia acquired under mechanical ventilation 
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constituted 27% of the complications observed in our patients. The literature 
evokes significantly higher figures (34%), under significantly better material 
conditions of hygiene [11]. In our context, this high incidence of the nosocomial 
pneumonia acquired under mechanical ventilation could be explained by tech-
nical difficulties (lack of filters, difficulties of bacteriological diagnosis) and hu-
man (low training of personnel to prevent and recognize nosocomial pneumonia 
acquired under mechanical ventilation). Mortality among ventilated patients in 
our series (80%) was higher than those observed in many studies [3] [7]. This 
mortality was much lower than that observed by Stauffer et al. in Europe (33%) 
[12]. This could be explained on the one hand by the severity of the pathologies 
requiring artificial ventilation treatment of patients and on the other hand by 
our working conditions which was very different from that observed in many 
developed countries. 

5. Limitations of the Study 

The size of our study population and the fact that this work is done only within 
the Treichville University Hospital does not allow us to generalize the results of 
this preliminary study on artificial ventilation to all hospitals in Ivory Coast. 
However, the results of this study allow us to describe the practice of artificial 
ventilation in a developing country in tropical Africa and to stimulate discus-
sion. 

6. Conclusion 

Artificial ventilation is one of the fundamental techniques of resuscitation, the 
practice of which is still difficult in Ivory Coast. The realization artificial ventila-
tion in our context is at the origin of many complications dominated by noso-
comial pneumopathies acquired under ventilation which could be prevented by 
a strict respect of the rules of hospital hygiene and a reinforcement of the capaci-
ties of the caring personnel. 
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