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Abstract: This article explores the cognitive outcomes observed following surgical treatment 

of hypertrophic tonsils and adenoids, primarily focusing on adenotomy and tonsillectomy. It 

gives a comprehensive analysis of the neurological, behavioral, and cognitive changes that 

might occur as a result of restoring airway functionality and improving sleep quality. The 

article addresses preoperative and postoperative cognitive states, pathophysiological 

mechanisms of cognitive impairment due to obstructive sleep disorders, and the impact of 

surgical interventions on academic performance, attention, memory, and executive functions 

in pediatric and adolescent populations. 
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Annotatsiya: Ushbu maqolada giperplastik bodomsimon bezlar va adenoidlarni jarrohlik yo‘li 

bilan davolashdan keyin yuzaga keladigan kognitiv natijalar o‘rganiladi. Asosan, adenotomiya 

va tonsillektomiya operatsiyalarining bolalarda va o‘smirlarda yo‘llarning ochilishi va uyqu 

sifati yaxshilanishi natijasida paydo bo‘lishi mumkin bo‘lgan nevrologik, xulq-atvor va 

kognitiv o‘zgarishlarga keng tahlil berilgan. Maqolada jarrohlikdan oldingi va keyingi kognitiv 

holatlar, obstruktiv uyqu buzilishlari natijasidagi kognitiv buzilishlarning patofiziologiyasi, 

hamda jarrohlik aralashuvi o‘quv faoliyati, diqqat, xotira va ijro funktsiyalariga ko‘rsatadigan 

ta’siri batafsil ko‘rib chiqilgan. 

Kalit so‘zlar: kognitiv natijalar, adenotomiya, tonsillektomiya, obstruktiv uyqu apnoyasi, 

bolalar jarrohligi, o‘quv faoliyati, xotira, ijro funktsiyasi, uyqu sifati, neyro-rivojlanish. 

Аннотация: В данной статье рассматриваются когнитивные последствия 

хирургического лечения гипертрофированных миндалин и аденоидов, с акцентом на 
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аденотомию и тонзиллэктомию. Приведён подробный анализ неврологических, 

поведенческих и когнитивных изменений, которые могут возникать в результате 

восстановления проходимости дыхательных путей и улучшения качества сна. В статье 

охарактеризованы дооперационные и послеоперационные когнитивные состояния, 

патофизиологические механизмы когнитивных нарушений из-за обструктивных 

расстройств сна, а также влияние хирургического вмешательства на учебную 

успеваемость, внимание, память и исполнительные функции у детей и подростков. 

Ключевые слова: когнитивные последствия, аденотомия, тонзиллэктомия, 

обструктивное апноэ сна, детская хирургия, учебная успеваемость, память, 

исполнительная функция, качество сна, нейроразвитие. 

Introduction 

In recent decades, there has been a considerable increase in both clinical and scientific interest 

in the relationship between upper airway obstruction and neurocognitive development in 

children. Hypertrophy of the tonsils and adenoids is recognized as a leading cause of sleep-

disordered breathing among pediatric patients. Obstructive sleep disorders, most commonly 

obstructive sleep apnea, are associated with a range of neurocognitive deficits, including 

impairments in memory, executive functioning, attention, and academic performance. As such, 

surgical interventions such as adenotomy and tonsillectomy, which aim to alleviate airway 

obstruction, have garnered attention for their potential to not only improve respiratory and sleep 

competence, but also to enhance cognitive outcomes in affected children and adolescents. 

Chronic obstruction of the upper airways leads to fragmented sleep, intermittent hypoxemia, 

and an overall reduction in the restorative quality of sleep. In pediatric populations, disrupted 

sleep can result in a spectrum of neurocognitive disturbances, which may manifest as poor 

memory consolidation, reduced attention spans, slower processing speed, and even behavioral 

symptoms resembling attention-deficit/hyperactivity disorder. Long-term consequences of 

untreated sleep-disordered breathing on brain development may include attenuation of 

intellectual capabilities, emotional dysregulation, and deficits in academic achievement. 

Materials and methods  

Prior to surgical intervention, children who suffer from chronic upper airway obstruction 

commonly experience day-time sleepiness, decreased school performance, behavioral 

disturbances, and problems with impulse control. Assessment tools utilized to evaluate 

cognitive and behavioral function in these patients often reveal lower-than-average scores in 

domains such as working memory, verbal comprehension, and auditory processing. Parents 

and teachers frequently report that affected children seem less alert, more forgetful, and 

struggle to maintain consistent attention, which negatively influences social integration and 

learning [1]. 

Adenotomy refers to the surgical removal of the adenoid gland, while tonsillectomy involves 

the elimination of the palatine tonsils. These procedures are generally performed to relieve 

airway obstruction, improve ventilation, and address recurrent infections; however, an 

increasingly recognized indication is the mitigation of cognitive and behavioral complications 

associated with chronic hypoxemia and sleep fragmentation. The effectiveness of these 

procedures is not limited to the normalization of airway patency, but extends to measurable 

improvements in neurological and cognitive performance [2]. 
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Following successful adenotomy or tonsillectomy, children routinely exhibit significant 

improvements in various domains of cognitive performance. Restoration of regular and 

uninterrupted sleep cycles is closely linked to enhanced memory acquisition and consolidation, 

greater attention span, and a reduction in hyperactive and impulsive behavior. Improvements 

are not only noted by standardized testing and clinical observation, but are also echoed in 

parental and educator reports describing greater alertness, motivation, academic engagement, 

and emotional stability. 

Results and discussions  

Improved sleep quality is central to the observed cognitive benefits after adenotomy or 

tonsillectomy. Normalizing sleep architecture leads to better regulation of circadian rhythms, 

increases the proportion of slow-wave and rapid eye movement sleep, and ultimately permits 

optimal brain plasticity. Higher quality sleep facilitates synaptic pruning, memory 

consolidation, and emotional regulation, which are essential for intellectual growth and school 

readiness in developing children. The reduction in nocturnal arousals and elimination of 

repeated hypoxic events form the biological basis for the cognitive improvements witnessed 

post-surgery. 

Academic performance typically improves after surgery, as children demonstrate increased 

classroom participation, better completion rates of assignments, and more sustained attention 

to tasks. Some studies and clinical observations suggest that post-surgical children may 

experience accelerated learning trajectories, especially in mathematics and language subjects, 

compared to their preoperative status. Additionally, by ameliorating sleep-related behavioral 

disturbances, surgical treatment assists in resolving interpersonal difficulties with peers and 

teachers, further enhancing social and cognitive competence [3]. 

The pathophysiological mechanisms underpinning cognitive recovery post-surgery are 

multifactorial. Relief from chronic inflammatory states in the nasopharynx and oropharynx 

reduces the systemic inflammatory load, which has a direct effect on neural functioning. 

Restoration of normal oxygenation and carbon dioxide exchange during sleep protects against 

neuronal injury and preserves the architecture of developing brain regions implicated in 

cognition and executive functioning. Improved sleep continuity facilitates the restoration of 

neuromodulator balances necessary for optimal cognitive and emotional health [4]. 

Despite the remarkable improvement documented in the majority of pediatric patients, the 

degree of cognitive recovery post-surgery can vary based on several factors. The extent and 

duration of preoperative hypoxemia, the presence of comorbid neurodevelopmental disorders, 

socioeconomic factors, and parental involvement in postoperative care all play critical roles. 

Early surgical intervention is generally associated with the most favorable cognitive and 

behavioral outcomes, while delayed treatment may result in partial reversibility of deficits. The 

long-term cognitive outlook following adenotomy or tonsillectomy is largely favorable, with 

many children demonstrating sustained gains in intellectual function, academic performance, 

and behavioral adaptation. Early intervention is especially important, as it coincides with 

periods of maximal neuroplasticity during brain development. Continued monitoring and 

support of cognitive and academic progress post-surgery ensure that lingering or subtle deficits 

are promptly addressed, maximizing the likelihood of optimal lifelong outcomes [5]. 

Conclusion 
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In summary, the cognitive and behavioral consequences of chronic upper airway obstruction 

in children can be profound and far-reaching. Adenotomy and tonsillectomy, by reestablishing 

normal breathing and sleep architecture, serve as highly effective interventions to mitigate or 

reverse neurocognitive impairment. Adequate evaluation, timely surgical management, and 

ongoing support in the postoperative period can dramatically improve the quality of life, 

scholastic achievement, and neurodevelopmental trajectory for affected pediatric populations. 
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