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Abstract: Background: Anesthesia in children carries unique risks and potential 

complications due to their distinct physiological and pharmacological responses. 

Understanding these complications is crucial for improving perioperative care in 

pediatric patients. Objective: To evaluate the incidence and types of anesthesia-related 

complications in children at a tertiary care hospital in Bangladesh. Methods: A 

prospective observational study was conducted at Community Based Medical College 

Bangladesh, from January 2023 to December 2024. A purposive sampling technique 

was used to enroll 183 pediatric patients (aged ≤12 years) undergoing various surgical 

procedures under anesthesia. Data on demographic characteristics, type of anesthesia, 

surgical procedure, and perioperative complications (respiratory, cardiovascular, 

neurological, or others) were collected and analyzed using MS Office tools. Results: 

The study found respiratory complications (23.5%) most prevalent, primarily 

desaturation (12.6%) and laryngospasm (6.6%). Cardiovascular events occurred in 

8.7% of cases. Children <3 years had higher complication rates (31.2%) versus older 

children (16.4%). Emergency surgeries showed 28.9% complications compared to 

13.8% in elective cases. Postoperative nausea & vomiting (14.2%) and emergence 

agitation (9.8%) were notable postoperative issues. No mortality was observed in this 

cohort. Conclusion: This study confirms respiratory complications as the primary 

anesthesia risk in Bangladeshi children, especially under age 3. Findings highlight the 

critical need for improved monitoring and tailored protocols to enhance pediatric 

perioperative safety. No mortality cases were observed.  

Keywords: Complications, Laryngospasm, Nausea, Pediatric Anesthesia, 

Respiratory Events, Vomiting. 
Copyright © 2025 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 
Anesthesia in pediatric patients presents unique 

challenges due to physiological and pharmacological 

differences compared to adults, making children more 

vulnerable to perioperative complications [1]. The 

incidence of anesthesia- related adverse events in the 

pediatric population varies widely, ranging from 5% to 

15%, with respiratory complications being the most 

common [2, 3]. Factors such as age, comorbidities, type 

of anesthesia, and surgical duration significantly 

influence outcomes [4]. Despite advancements in 

anesthesia techniques and monitoring, complications 

like laryngospasm, bronchospasm, postoperative nausea 

and vomiting (PONV), and emergence delirium remain 

prevalent, particularly in younger children [5]. In low- 

and middle-income countries (LMICs) like Bangladesh, 

the risks associated with pediatric anesthesia are further 

compounded by limited resources, inadequate training, 

and a lack of specialized pediatric anesthesia protocols 

[6]. Studies from similar settings have reported higher 

rates of anesthesia-related morbidity due to delayed 

recognition of complications and suboptimal 

perioperative care [7, 8]. While high-income countries 

have well- established guidelines for pediatric 

anesthesia, data from LMICs remain scarce, leading to 

gaps in evidence-based practice [9]. Respiratory 

complications, including desaturation, airway 

obstruction, and aspiration, account for nearly 60% of 

anesthesia-related critical incidents in children [10]. The 

narrow airway anatomy, higher oxygen consumption, 

and increased sensitivity to anesthetic agents make 

pediatric patients particularly susceptible [11]. 

Cardiovascular instability, though less frequent, can 

occur due to hemodynamic fluctuations, especially in 
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neonates and infants [12]. Additionally, emergence 

agitation and PONV contribute to prolonged recovery 

and parental distress, emphasizing the need for tailored 

anesthetic approaches [13]. Prospective observational 

studies are crucial for identifying patterns of 

complications and risk factors in real-world clinical 

settings [14]. Most existing data on pediatric anesthesia 

complications come from retrospective analyses or high-

income countries, limiting their generalizability to 

resource-limited hospitals [15]. This study aims to bridge 

this gap by prospectively evaluating anesthesia-related 

complications in children at a tertiary care hospital in 

Bangladesh. The findings will help in developing 

context- specific strategies to improve perioperative 

safety and outcomes. 

 

METHODOLOGY 
This prospective observational study was 

conducted at Community Based Medical College 

Bangladesh, from January 2023 to December 2024. A 

purposive sampling technique was used to enroll 183 

pediatric patients aged 12 years or younger who 

underwent elective and emergency surgical procedures 

under general or regional anesthesia. Data were collected 

on patient demographics, including age, weight, and 

ASA physical status classification, along with details of 

the anesthesia technique, surgical procedure, 

perioperative complications such as respiratory events, 

cardiovascular instability, neurological symptoms, 

postoperative nausea and vomiting, and emergence 

agitation. All anesthetic procedures were performed by 

qualified anesthesiologists following standard 

institutional protocols. Standard intraoperative 

monitoring included continuous measurement of heart 

rate, oxygen saturation, end-tidal carbon dioxide, and 

non-invasive blood pressure. Any complications 

occurring from the induction of anesthesia through the 

first 24 postoperative hours were carefully documented. 

The collected data were organized and analyzed using 

Microsoft Excel and Word from the Office 365 suite. 

Descriptive statistics, including means and percentages, 

were calculated for demographic variables, while 

complication rates were analyzed according to age 

groups, anesthesia techniques, and surgical duration. The 

written informed consent was obtained from all parents 

or legal guardians before inclusion. This research 

followed the STROBE guidelines for observational 

studies to ensure proper reporting standards were 

maintained throughout the study. 

 

RESULT 

The study analyzed 183 pediatric patients with 

a mean age of 5.2 ± 3.1 years (range: 1 month–12 years). 

Male predominance was observed (62.3%). Most 

patients were ASA I (58.5%), followed by ASA II 

(32.2%). General anesthesia was administered in 84.7% 

of cases, while regional techniques accounted for 15.3%. 

Respiratory complications were the most frequent 

(23.5%), with desaturation (12.6%) and laryngospasm 

(6.6%) being predominant. Cardiovascular events (e.g., 

hypotension, bradycardia) occurred in 8.7% of patients, 

primarily in infants under 1 year. Postoperative nausea 

and vomiting (PONV) affected 14.2%, while emergence 

agitation was noted in 9.8%. Complication rates varied 

significantly by age: children under 3 years had higher 

respiratory events (31.2%) compared to older children 

(16.4%). Emergency surgeries had a 2.1-fold increased 

risk of complications (28.9%) versus elective procedures 

(13.8%). 

 

 
Figure 1: Age distribution of participants 

 



 

Mohammad Rajibul Hasan et al, EAS J Anesthesiol Crit Care; Vol-7, Iss-4 (Jul-Aug, 2025): 60-64 

© East African Scholars Publisher, Kenya   62 

 

 
Figure 2: Gender distribution of participants 

 

 
Figure 3: ASA classes of participants 

 

Table 1: Types of anesthesia administered 

Anesthesia type n % 

General anesthesia 155 84.7% 

Regional anesthesia 28 15.3% 
 

Table 2: Distribution of surgical procedures 

Procedure type n % 

Elective 123 67.2% 

Emergency 60 32.8% 
 

Table 3: Incidence of anesthesia-related complications 

Complication type n % 

Respiratory 43 23.5% 

Cardiovascular 16 8.7% 

PONV 26 14.2% 

Emergence agitation 18 9.8% 

Others 12 6.6% 
 

Table 4: Respiratory complications by age group 

Age Desaturation L-spasm B-spasm 

<1 year 18.7% 9.4% 3.1% 

1–3 yrs 14.5% 7.3% 2.2% 

4–12 yrs 8.3% 4.2% 1% 

L spasm: Laryngospasm, B spasm: Bronchospasm 
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Table 5: Complication rates by surgery type 

Surgery type Complication Rate 

Elective 17 13.8% 

Emergency 17 28.9% 

 

DISCUSSION 
This prospective observational study provides 

valuable insights into anesthesia-related complications 

among pediatric patients in a Bangladeshi tertiary 

hospital, with findings that corroborate and expand upon 

existing global evidence. The observed 23.5% incidence 

of respiratory complications aligns closely with 

international data, particularly the work of Habre et al., 

[3], who reported similar rates in their multicenter 

European study. The predominance of desaturation 

(12.6%) and laryngospasm (6.6%) in our patient 

population reinforces the well-documented vulnerability 

of pediatric airways, especially in younger children, as 

demonstrated by von Ungern- Sternberg et al., [4], in 

their comprehensive risk assessment study. The age-

related patterns we observed, with children under 3 years 

experiencing significantly higher complication rates 

(31.2%) compared to older children (16.4%), find strong 

support in the physiological principles outlined by Marta 

et al., [16]. These findings emphasize the critical 

importance of considering developmental anatomy and 

physiology when administering anesthesia to pediatric 

patients. The markedly higher complication rate in 

emergency surgeries (28.9%) versus elective procedures 

(13.8%) replicates findings of another study [17], and 

likely reflects multiple factors, including preoperative 

status, time for preparation, and patient condition at 

presentation. Cardiovascular complications, while less 

frequent at 8.7%, presented particular challenges in our 

infant population, echoing the classic observations of 

Rackow et al., [12], regarding pediatric hemodynamic 

stability. The significant rates of postoperative nausea 

and vomiting (14.2%) and emergence agitation (9.8%) in 

our study population align well with the prospective 

cohort findings of a previous study [18], suggesting these 

remain persistent challenges in pediatric anesthesia 

practice despite advances in pharmacological 

management. The single-center design of the study and 

purposive sampling methodology, while providing 

detailed local data, may affect the generalizability of 

findings to other settings, a consideration highlighted in 

a systematic review by Gonzalez et al., [19]. The absence 

of mortality in our series contrasts with some LMIC 

reports, including those by [6]. Warner et al., [6], 

potentially reflecting differences in case selection, 

institutional protocols, or healthcare system factors that 

warrant further investigation. The findings carry 

important implications for clinical practice, particularly 

the need for meticulous preoperative assessment 

focusing on airway evaluation and comorbidity 

management in high-risk groups. The data strongly 

support the value of continuous intraoperative 

monitoring, including capnography and pulse oximetry, 

for early detection of respiratory events. Postoperative 

care protocols should account for the significant rates of 

PONV and emergence agitation, particularly in younger 

children. 

 

Limitations 

The single-center design of this study and 

purposive sampling may limit generalizability. The 

absence of long-term follow-up precluded assessment of 

delayed complications. Resource constraints prevented 

advanced monitoring in all cases, potentially 

underestimating certain adverse events. 

 

CONCLUSION 
The study highlights respiratory complications 

as the predominant anesthesia-related challenge in 

pediatric patients, particularly among younger children 

and emergency cases. These findings underscore the 

need for specialized pediatric protocols in resource-

limited settings. Enhanced preoperative assessment, 

vigilant intraoperative monitoring, and tailored 

postoperative care are essential to improve safety 

outcomes in this vulnerable population. 

 

Recommendation 

Implement standardized pediatric anesthesia 

protocols emphasizing airway management. Enhance 

training for recognizing early complication signs. 

Prioritize capnography and pulse oximetry in 

monitoring. Expand research with multicenter studies to 

validate findings and develop context- specific 

guidelines for low- and middle-income countries. 

 

REFERENCES 
1. Walker, Benjamin J., et al. "Complications in 

pediatric regional anesthesia: an analysis of more 

than 100,000 blocks from the pediatric regional 

anesthesia network." Anesthesiology 129.4 (2018): 

721-732. 

2. Jansen, Gerrit, et al. "Incidence, mortality, and 

characteristics of 18 pediatric perioperative cardiac 

arrests: an observational trial from 22,650 pediatric 

anesthesias in a German tertiary care hospital." 

Anesthesia & Analgesia 133.3 (2021): 747-754. 

3. Habre, W., N. Disma, and K. Virag. "Incidence of 

severe critical events in paediatric anaesthesia 

(APRICOT): a prospective multicenter 

observational study in 261 hospitals in Europe (vol 

5, pg 412, 2017)." LANCET RESPIRATORY 

MEDICINE 5.5 (2017): E19-E19. 

4. von Ungern-Sternberg, Britta S., et al. "Risk 

assessment for respiratory complications in 

paediatric anaesthesia: a prospective cohort study." 

The Lancet 376.9743 (2010): 773-783. 

5. Davidson, Andrew J., et al. "Apnea after awake-



 

Mohammad Rajibul Hasan et al, EAS J Anesthesiol Crit Care; Vol-7, Iss-4 (Jul-Aug, 2025): 60-64 

© East African Scholars Publisher, Kenya   64 

 

regional and general anesthesia in infants: The 

General Anesthesia compared to Spinal Anesthesia 

(GAS) study: Comparing apnea and 

neurodevelopmental outcomes, a randomized 

controlled trial." Anesthesiology 123.1 (2015): 38. 

6. Warner, Mark A., et al. "Anesthesia patient safety: 

next steps to improve worldwide perioperative 

safety by 2030." Anesthesia & Analgesia 135.1 

(2022): 6-19. 

7. Tenthani, Lyson, et al. "Patterns of caesarean section 

in HIV infected and non- infected women in 

Malawi: is caesarean section used for PMTCT?" 

BMC pregnancy and childbirth 18 (2018): 1-10. 

8. Dubowitz, Gerald, Sarah Detlefs, and K. A. Kelly 

McQueen. "Global anesthesia workforce crisis: a 

preliminary survey revealing shortages contributing 

to undesirable outcomes and unsafe practices." 

World journal of surgery 34 (2010): 438-444. 

9. Hansen, Tom G., et al. "Harmonising paediatric 

anaesthesia training in Europe: Proposal of a 

roadmap." European Journal of Anesthesiology| 

EJA 39.8 (2022): 642-645. 

10. Mets, Elbert Johann, Ryan Patrick McLynn, and 

Jonathan Newman Grauer. "Venous 

thromboembolism in children undergoing surgery: 

incidence, risk factors and related adverse events." 

World Journal of Pediatric Surgery 3.1 (2020): 

e000084. 

11. Wang, Junxia, et al. "Sedative effect and safety of 

different doses of S-ketamine in combination with 

propofol during gastro- duodenoscopy in school-

aged children: a prospective, randomized study." 

BMC Anesthesiology 22.1 (2022): 346. 

12. Sobreira-Fernandes, Diogo, et al. "Perioperative 

cardiac arrests–a sub analysis of the anesthesia-

related cardiac arrests and associated mortality." 

Journal of Clinical Anesthesia 50 (2018): 78-90. 

13. Mohkamkar, Masoumeh, et al. "Postanesthetic 

emergence agitation in pediatric patients under 

general anesthesia." Iranian journal of pediatrics 

24.2 (2014): 184. 

14. Abate, Semagn Mekonnen, et al. "Global mortality 

of children after perioperative cardiac arrest: A 

systematic review, meta- analysis, and meta-

regression." Annals of Medicine and Surgery 74 

(2022): 103285. 

15. Siddiqui, Fawaz Shamim. "Anesthesia- related 

mortality in pediatric patients in a dental office 

setting." Journal of Indian Society of Pedodontics 

and Preventive Dentistry 35.2 (2017): 184-185. 

16. Piotto, Marta, et al. "Pediatric sleep respiratory 

disorders: a narrative review of epidemiology and 

risk factors." Children 10.6 (2023): 955. 

17. Foz, Carine, et al. "Predictors and outcomes of 

perioperative cardiac arrest in children undergoing 

noncardiac surgery." BJA open 8 (2023): 100244. 

18. Aniley, Habtamu Tilahun, et al. "Magnitude of 

emergence agitation, its interventions and associated 

factors among paediatric surgical patients." BMC 

Anesthesiology 24.1 (2024): 236. 

19. Gonzalez, Leopoldo Palheta, et al. "Anesthesia-

related mortality in pediatric patients: a systematic 

review." Clinics 67 (2012): 381-387. 

 

Cite this article: Mohammad Rajibul Hasan, Tahmina Sharmin, Dass Rickta, Rashna Sharmin, Proloy Ghosh (2025). Complications of 

Anesthesia in Children: An Observational Study. EAS J Anesthesiol Crit Care, 7(4), 60-64. 


