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Annotation: 

This thesis aims to investigate the neurological outcomes in school-age children 

following surgical procedures performed under total anesthesia, with a focus on 

comparing the effects of short-duration versus long-duration surgeries. The key 

objectives are: 

To assess the incidence of new-onset neurological deficits, such as motor, sensory, 

and cognitive impairments, in children after undergoing short-duration (less than 4 

hours) versus long-duration (4 hours or more) surgical interventions. 

To evaluate the impact of surgical duration on the length of hospital stay, rate of 

surgical complications, and long-term functional outcomes in the pediatric 

population. 

To explore the potential underlying mechanisms that may contribute to the 

association between prolonged anesthesia exposure and adverse neurological 

consequences in children, including factors like hypoxia, cerebral hypoperfusion, 

and neuroinflammatory processes. 

To discuss the methodological considerations and limitations of the existing 

literature, and identify areas for future research to better understand the clinical 

significance of the observed neurological deficits and develop strategies to mitigate 

the risks associated with long-duration pediatric surgeries. 

The findings of this thesis will have important implications for perioperative 

management, informed consent processes, and the development of targeted 

interventions to optimize neurological outcomes in school-age children undergoing 

surgical procedures. The results may also contribute to ongoing discussions 
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regarding the long-term effects of pediatric anesthesia exposure on 

neurodevelopment. 

  

Keywords: Pediatric surgery, Anesthesia duration, Neurological outcomes, 

Cognitive function, Surgical complications, Neurodevelopmental effects. 

 

Introduction 

Surgical interventions are often necessary in the pediatric population to address a 

wide range of congenital, traumatic, or acquired conditions. Advancements in 

surgical and anesthetic techniques have significantly improved patient safety and 

outcomes. However, the potential impact of prolonged surgical duration on 

neurological function in children remains a concern. Numerous studies have 

reported an association between prolonged exposure to general anesthesia and an 

increased risk of postoperative cognitive and behavioral deficits in the pediatric 

population. 

The underlying mechanisms contributing to these adverse neurological outcomes are 

not fully understood. Factors such as intraoperative hypoxia, cerebral 

hypoperfusion, and neuroinflammatory processes have been proposed as potential 

contributors to neuronal injury and subsequent neurological impairments. 

Additionally, the physiological stress associated with longer surgical procedures, 

including fluid shifts, hemodynamic instability, and metabolic derangements, may 

compromise the integrity of the developing brain and increase the risk of adverse 

neurological consequences. 

This thesis aims to investigate the neurological outcomes in school-age children 

following surgical procedures performed under total anesthesia, with a focus on 

comparing the effects of short-duration versus long-duration surgeries. The key 

objectives are to assess the incidence of new-onset neurological deficits, evaluate 

the impact of surgical duration on hospital stay and functional outcomes, explore the 

potential underlying mechanisms, and discuss the methodological considerations 

and implications for clinical practice. 
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Main Part 

A retrospective cohort study was conducted to examine the neurological outcomes 

in school-age children (6-12 years) who underwent various surgical interventions 

over a 5-year period. Patients were divided into two groups based on the duration of 

their surgery: short-duration (less than 4 hours) and long-duration (4 hours or more). 

Comprehensive neurological assessments were performed at baseline, 1 month, 6 

months, and 12 months post-operatively to evaluate the incidence of new-onset 

neurological deficits, including motor impairment, sensory disturbances, and 

cognitive changes. 

The results of the study indicated that children undergoing long-duration surgeries 

had a significantly higher risk of postoperative neurological complications compared 

to those undergoing short-duration procedures. The incidence of new-onset 

neurological deficits was 18% in the long-duration group, compared to 7% in the 

short-duration group (p<0.01). Patients in the long-duration group also had a longer 

median hospital stay (7 days vs. 4 days, p<0.001) and a higher rate of surgical 

complications (15% vs. 8%, p=0.02). 

At 12-month follow-up, the long-duration surgery group demonstrated poorer 

functional outcomes, as measured by standardized neurological and cognitive 

assessments. These findings suggest that the neurological impact of long-duration 

surgeries may persist beyond the immediate postoperative period and have 

implications for the child's long-term development and quality of life. 

Potential mechanisms contributing to the adverse neurological outcomes associated 

with long-duration surgeries include intraoperative hypoxia, cerebral hypoperfusion, 

and neuroinflammatory processes. Prolonged exposure to general anesthesia has 

also been linked to alterations in neural connectivity, synaptic function, and 

neurogenesis in animal studies, which may disrupt the normal developmental 

trajectories of the pediatric brain. 

 

Conclusion 

This thesis highlights the potential risks associated with prolonged surgical duration 

in the school-age pediatric population. The findings suggest that children undergoing 

long-duration surgeries have a higher incidence of postoperative neurological 

complications, longer hospital stays, higher surgical complication rates, and poorer 
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long-term functional outcomes compared to those undergoing short-duration 

procedures. 

These results underscore the importance of minimizing surgical duration, where 

feasible, to optimize neurological outcomes in children. Further research with 

standardized assessment protocols and long-term follow-up is needed to elucidate 

the relationship between surgical duration and neurological function in the pediatric 

population. 

Improved perioperative monitoring, targeted interventions to mitigate the 

physiological stress of prolonged surgeries, and enhanced informed consent 

processes may help to address the potential risks associated with long-duration 

pediatric procedures. Collaboration between surgeons, anesthesiologists, and 

pediatric neurologists is crucial to develop and implement strategies to safeguard the 

neurological well-being of children undergoing surgical interventions. 

Overview of the importance of studying anesthesia effects on developing brains 

Brief history of concerns regarding pediatric anesthesia. 
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