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Abstract: Background: The aim of this study was to evaluate the practice of 

pediatric anesthesia in an adult operating theater in sub-Saharan Africa. Patients and 

Methods: This was an observational, prospective descriptive study that took place 

over a period of 12 months in the anesthesiology department of the Essos hospital 

center in Yaounde (Cameroon). Children <15 years old, seen in anesthesia 

consultation and operated on for scheduled surgery during the above- mentioned 

period were included in the study. The variables studied were the variables studied 

were: the characteristics of the study population, the anesthetic and surgical data, as 

well as the patient's postoperative itinerary. Results: During the study period, 162 

patients were included out of a total of 1205 patients operated on during the same 

period. The median age was 5 years, the sex ratio 1.8. ASA class 1 was the most 

represented (98.1%). The combination midazolam and atropine was the 

premedication of choice (87.1%). General anesthesia was the most practiced 

technique (96.3%). Induction of general anesthesia was inhalation in 69% of cases, 

sevoflurane was the hypnotic used in this indication. General anesthesia was 

performed by a senior anesthesiologist in 67.3% of children. The majority of surgical 

procedures belonged to otolaryngology surgery (57%). The electrocardiogram 

(ECG), blood pressure, SpO2 and heart rate constituted the main part of the 

intraoperative monitoring. Conclusion: In low-income countries, pediatric anesthesia 

is still performed by personnel who are not specialized in pediatric anesthesia. In 

order to improve the safety of children in the operating room, health policies must 

encourage training and specialization in this highly delicate area, which will make it 

possible to reduce perioperative infant morbidity and mortality.  

Keywords: Pediatric Anesthesia, Adult Operating Room, Sub-Saharan Africa. 
Copyright © 2022 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
Pediatric anesthesia is a medical discipline that 

requires special skill and in-depth knowledge [1]. In 

industrialized countries, the practice of pediatric 

anesthesia is the responsibility of the specialist [2]. 

Children and adolescents are intended to be cared for, 

whenever possible, by a doctor specializing in children 

and paramedical staff with experience and know-how in 

reception and care children [1-3]. In sub-Saharan 

Africa, the low socio-economic level, the geographical 

distribution of hospital structures and the lack of 

specialized personnel generally impose the practice of 

pediatric anesthesia in an unfavorable environment. 

This practice is the source of many questions about the 

anesthetic safety of children. Our objective is to present 

our experience on the practice of pediatric anesthesia in 

an adult environment at the Essos hospital center in 

Yaounde (Cameroon). 

 

PATIENTS AND METHODS 
This was an observational, prospective study 

with a descriptive aim which took place over a period of 
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12 months (from January 2021 to December 2022) in 

the anesthesiology department of the Essos hospital 

center in Yaounde (Cameroon). This is a high reference 

hospital, located in the political capital of Cameroon, 

which occasionally performs pediatric surgery. After 

approval by the ethics committee, the data was 

collected anonymously and used for exclusively 

scientific purposes. Children whose age was <15 years 

old, seen in anesthesia consultation for scheduled 

surgery and operated on during the above-mentioned 

period were included in the study. The variables studied 

were: characteristics of the study population (age, 

gender, American Society of Anesthesiology (ASA) 

classification and mortality rate), anesthetic data 

(qualification of the anesthetist, type of induction, 

products used for anesthetic induction, airway control, 

monitoring); surgical data (surgical specialty, operative 

indication), and the patient's postoperative itinerary. 

The data collected were grouped and analyzed using the 

statistical analysis software Epi-infos 7 and SPSS 28.0. 

The Chi-square test was used for the comparison of 

variables. The probability p less than 0.05 were 

considered significant. 

 

 

RESULTS 
During the study period, 162 patients met our 

inclusion criteria out of a total of 1,205 patients 

operated on at the Essos-Yaoundé hospital center 

during the same period, i.e. a frequency of 13.4%. The 

characteristics of the study population are shown in 

Table 1. The median age was 5 years with extremes 

ranging from 6 months to 14 years. The age group 

ranging from 2 to 4 years was the most represented in 

our sample (51.2%). The sex ratio was 1.8 in favor of 

the male gender. Anesthesia consultation was 

performed for all study participants. The study 

population was mainly made up of children belonging 

to ASA class 1 (98.1%). Pharmacological 

premedication was performed on the operating table in 

all cases. It consisted of an IV injection of midazolam 

associated with atropine (87.1%), or atropine only 

(12.9%). Midazolam was systematically associated with 

atropine from the age of 2 years. General anesthesia 

was the most practiced technique (96.3%), followed by 

spinal anesthesia (3.7%). Induction of general 

anesthesia was inhalation in 69% of cases (n=112), and 

IV for the rest of this particular population. Sevoflurane 

was the only inhalant hypnotic for anesthetic induction. 

The products used for anesthetic induction are shown in 

Table 2. 
 

Table 1: Socio-demographic characteristics of the study population 

Variables Number (n) Percentage (%) 

Gender 

Male 105 64,8 

Female 57 35,2 

Total  162 100 

Age group 

<29 days - - 

[29 days to 6 months] - - 

[6 months to 2 years] 21 12,9 

[2 years to 4 years] 84 51,8 

[4 years to 10 years] 42 25,9 

[10 years to 14 years] 15 9,3 

Total  162 100 

ASA Classification 

ASA 1 159 98,1 

ASA 2 3 1,9 

Total 162 100 

Anesthetic technique 

General anesthesia 156 96,3 

Spinal anesthesia 6 3,7 

Total  162 100 
 

Table 2: Distribution of participants according to the pharmacological agents used for anesthetic induction 

Pharmacological agent Number (n) Percentage (%) 

Inhalation Induction 

Halothane - - 

Sevoflurane 105 64.8 

IV Induction 

Propofol  51 31.5 

Ketamine - - 

Thiopental - - 

Fentanyl 51 31.5 

Vecuronium  31 19.1 
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Ear, nose and throat surgery (ENT) was the 

most practiced surgical specialty (65.4%), tonsillectomy 

represented 82.1% of this activity (table 3). All the 

parents of children declared having received oral 

explanations relating to the instructions of the young 

preoperative during the preanaesthetic consultation. 

 

Table 3: Distribution of children according to surgical indication 

Indication of surgery Number (n) Percentage (%) 

Enlargement of the tonsils and adenoids/Obstructive Sleep Apnea  87 53,7 

Inguinal hernia 12 7,4 

Inguino-scrotal hernia 12 7,4 

Esophageal foreign body 9 5,5 

Cryptorchidism 6 3,7 

Superinfected parotid cyst 6 3,7 

Acute cholecystitis 5 3,1 

Umbilical hernia 6 2,4 

Flanges of the base of the tongue 4 2,5 

Forearm scar correction 1 1,9 

Left femur fracture 3 1,9 

Right humeral fracture 3 1,9 

Lateral ventral hernia 3 1,9 

Malformative hydrocephalus 2 1,2 

Bilateral seromucous otitis 2 1,2 

Shortening of the right Achilles tendon 1 0,6 

TOTAL 162 100 

 

Tracheal intubation and mechanical ventilation 

were the principle for all surgical procedures under 

general anesthesia. Midazolam sedation was associated 

with all cases of spinal anesthesia. Intraoperative 

monitoring concerned all children. The parameters 

automatically monitored in all children were ECG, heart 

rate (HR), noninvasive blood pressure (NIBP) and 

pulsed oxygen saturation (SPO2). Expired carbon 

dioxide (CO2) was monitored in all patients under 

general anesthesia. Awakening from general anesthesia 

systematically took place in the operating room. All the 

children were transferred to the pediatrics department 

for postoperative management, after the stage of 

awakening from anesthesia. General anesthesia was 

performed by a senior anesthesiologist in more than half 

of the cases (67.3%), by a nurse specialized in 

anesthesia in the remaining cases (32.7%) (Table 4). 

Intraoperative mortality was nil. 

 

Table 4: Distribution of children according to the qualification of the anesthetist 

Qualification of the anesthetist Number (n) Percentage (%) 

Senior anesthesiologist 105 67.3 

Nurse anesthesiologist 51 32.7 

Pediatric anesthesiologist - - 

Total 156 100 

 

DICUSSION 
Sub-Saharan Africa represents this part of the 

continent where the strong demography contrasts with 

the low level of development, the extreme poverty of 

the populations and the lack of medical resources [4]. In 

sub-Saharan Africa, the majority of operating theaters 

are suitable for adults, architecturally and operationally 

[5]. Practicing pediatric anesthesia in this environment 

amounts to functionally transforming an adult operating 

theater into a pediatric one. The constraints related to 

the practice of pediatric anesthesia in a non-specialized 

environment are the subject of many controversies, 

especially with regard to the safety of children and the 

competence of practitioners [1, 2]. In Cameroon, as in 

most countries of sub-Saharan Africa, there are no 

specific regulatory constraints on operational pediatric 

anesthesia throughout the country. Pediatric anesthesia 

is a specialty that requires special equipment, well-

trained and experienced personnel [6-8]. In our study, 

pediatric anesthesia accounted for 13.4% of all 

anesthetic procedures performed at Essos Hospital. Nze 

obiang et al., [9], Akodjenou et al., [10], find similar 

frequencies in their various works carried out on the 

practice of pediatric anesthesia in non-specialized 

settings, respectively in Gabon and Benin. Pediatric 

anesthesia, on the other hand, represents a significant 

volume of activity in developed countries. In France, 

23% of anesthesia procedures concern children under 

18 [2], in Morocco (23%) [11] and in Tunisia (20%) 

[11]. The low frequency of anesthetic activity in our 

study could be explained by two main arguments: The 

Essos hospital center is a hospital that occasionally 

practices pediatric surgery on the one hand, on the other 
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hand there are two hospitals in Cameroon of reference 

who have an exclusively pediatric surgical activity, one 

is located in Yaounde and the other in Douala. These 

two large hospitals absorb a large part of the pediatric 

anesthetic activity. Furthermore, it is important to point 

out that several hospitals in Cameroon also have an 

occasional pediatric anesthetic activity. The average age 

of our study population was 5 years with a male 

predominance. Many African authors [9-12] find the 

same age group in their publications with a male 

predominance as well. The male predominance could be 

explained by the frequency of male surgical 

pathologies, particularly urological in this age group 

(testicular lowering surgery, inguinoscrotal hernia and 

circumcision). The children belonged primarily to the 

ASA1 class as in most African series [9, 13-15]. Our 

study essentially focused on elective surgery and could 

justify this trend. The principle of safety in anesthesia is 

to bring the patient as stable as possible on the 

operating table. 

 

General anesthesia was the main anesthetic 

technique practiced in our series; induction was 

inhalation in more than half of the cases, sevoflurane 

the only halogen used in this context. For many authors 

[5, 9-14], general anesthesia is safer in pediatrics 

compared to locoregional anesthesia. Even when there 

are indications for locoregional anesthesia, this is 

generally associated with sedation for the child's 

operating comfort. The strong predominance of general 

anesthesia in our research work could be explained by 

the high representativeness of ENT surgery in our 

sample. ENT surgery is surgery of the cephalic 

extremity which takes place under general anesthesia. 

Inhalation induction remains the most commonly used 

induction technique in children [10]. Sevoflurane is a 

pleasant-smelling, non-irritating airway agent suitable 

for this indication [10, 16]. Tracheal intubation is the 

technique of choice for securing the upper airway, as 

well as mechanical ventilation. In our sample, all the 

children who were operated on under general anesthesia 

benefited from tracheal intubation associated with 

mechanical ventilation. Several studies carried out on 

the African continent [10, 14, 17, 18], particularly in 

Africa south of the Sahara, find the same trend, with a 

very high rate of intubated and ventilated patients in 

pediatric surgery. The limit of certain studies [14], 

which find a low incidence of patients under general 

anesthesia, not ventilated, lies in the low level of 

equipment in operating rooms with mechanical 

ventilation devices adapted to the age and weight of 

children. 

 

Premedication on the operating table, still 

qualified by some authors as anesthetic pre-induction, is 

an old practice that remains current among many 

anesthesiologists in Africa. The premedication of the 

child aims to reduce preoperative anxiety, to facilitate 

the separation of the child from his parents, to improve 

the conditions of induction of anesthesia [19, 20]. 

Midazolam is currently the reference drug in pediatric 

anesthesia in this indication [19, 20]. Its administration 

should not be systematic. Non-drug premedication 

techniques such as the presence of parents at the 

induction distraction by video games, electronic tablets 

must be tested. Distraction techniques have proven their 

effectiveness in reducing preoperative anxiety, as well 

as the length of stay in the postoperative monitoring 

room, pain and postoperative behavioral problems in 

children [21]. 

 

Intraoperative monitoring involved all children 

and systematically focused on ECG, blood pressure, 

heart rate, oxygen saturation (SpO2) and exhaled CO2. 

The standards, methods and devices required for 

monitoring in pediatric anesthesia have been described 

by several learned societies [1, 22-27]. ECG monitoring 

requires having electrodes adapted to the size of the 

child [1, 22, 23, 26]. Capnography monitoring is 

essential [1, 23, 26]. Analysis of the O2 concentration 

delivered is mandatory as well as continuous analysis of 

halogenated gases [1, 23]. Temperature monitoring 

using a thermal probe is also mandatory [1, 23, 26]. 

 

The anesthetic awakening took place on the 

operating table; the patients were transferred directly to 

the hospitalization room, in the pediatric department. 

Akodjènou et al., [10] report a direct transfer rate to the 

hospital ward of 15.65%. This difference could be 

explained by the absence of a recovery room adapted to 

the postoperative monitoring of children at the Essos 

hospital center. The postoperative period requires 

continuous monitoring of the parameters during 

recovery (in case of general anesthesia) or recovery (in 

case of locoregional anesthesia) [28-30]. The purpose of 

this monitoring is to prevent or treat possible anesthetic 

and surgical complications. Their existence has 

contributed to the significant reduction in anesthetic 

risk [21, 28, 30]. They are operated by state-certified 

nurses, specially trained for this position, working 

under the medical responsibility of the anesthesiologists 

[28, 29]. 

 

All anesthesia acts were performed by staff 

who had no specific training in child anesthesia. The 

same observation is made by the majority of authors 

who have worked on this subject in Sub-Saharan 

Africa. Public health policies should focus on 

specialized training in pediatric anesthesia to fill this 

great void and improve the anesthetic safety of children. 

Perioperative mortality was nil, specialized training and 

equipping operating rooms with specific equipment 

could consolidate this achievement. 

 

CONCLUSION 
Pediatric anesthesia is a delicate medical 

specialty. It is performed in Cameroon by non-

specialized personnel without specific training in 

pediatric anesthesia. The new constraints that regulate 

pediatric anesthesia are justified by the concern to 
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reduce the operating risks for children. Many scientific 

works indicate that the inexperience of the 

anesthesiologist, the irregular practice in pediatrics is 

important risk factors for morbidity and mortality in 

pediatric surgery. The practice of pediatric anesthesia in 

an adult operating theater requires special organization 

with a section of the operating theater dedicated to 

pediatric activity. The aim is to take into account the 

specific characteristics of child care. 
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