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Abstract. Background. Anorectal malformations (ARM) represent one of the most 

complex congenital anomalies in pediatric surgery and require prolonged, 

structured rehabilitation even after technically successful surgical correction. 

Conventional postoperative rehabilitation strategies are often based on subjective 

clinical assessment and lack reliable tools for individualized outcome prediction. 

Aim. To develop and substantiate criteria for an artificial intelligence (AI)–

based rehabilitation platform designed to individualize postoperative 

rehabilitation in children with anorectal malformations. Objectives. To analyze 

clinical and instrumental parameters influencing postoperative functional 

recovery, identify prognostically significant features suitable for AI modeling, 

and evaluate the effectiveness of predictive tools for rehabilitation outcomes. 

Results. The proposed AI-based platform enabled the formation of individualized 

functional profiles for each patient by integrating clinical, instrumental, and 

dynamic follow-up data. Machine learning models demonstrated a predictive accuracy 

ranging from 82% to 91% for rehabilitation outcomes. Early identification of 

functional deterioration and postoperative complications was achieved, allowing 

timely modification of rehabilitation strategies and resulting in a reduction in 

the overall rehabilitation duration. Conclusion. Integration of artificial 

intelligence into postoperative rehabilitation management significantly enhances 

functional recovery, optimizes clinical decision-making, and improves long-term 

outcomes in children with anorectal malformations.  

Keywords: anorectal malformations, pediatric rehabilitation, artificial 

intelligence, machine learning, functional recovery. 

 

 

 

INTRODUCTION 

Anorectal malformations are among the most severe 

congenital anomalies encountered in pediatric surgery, with 

an incidence of approximately 1 in 3,000–5,000 live births 

[1]. Advances in neonatal intensive care and surgical 

techniques have substantially improved survival rates; 
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however, long-term functional outcomes remain unsatisfactory 

in a considerable proportion of patients [2]. Disorders of 

defecation, chronic constipation, fecal and gas incontinence, 

and impaired sphincter control negatively affect quality of 

life, social integration, and psychological well-being in 

affected children [3–5]. 

Postoperative rehabilitation plays a crucial role in 

achieving favorable functional outcomes. Nevertheless, 

existing rehabilitation protocols are often standardized and 

insufficiently adapted to individual patient characteristics, 

anatomical variations, and postoperative dynamics. This 

highlights the need for scientifically grounded, objective, 

and personalized rehabilitation management approaches [6–8]. 

Artificial intelligence technologies offer new opportunities 

for analyzing large volumes of heterogeneous clinical data, 

identifying complex patterns, and supporting individualized 

clinical decision-making in pediatric rehabilitation. 

AIM AND OBJECTIVES 

The primary aim of this study was to improve the 

effectiveness of postoperative rehabilitation in children 

with anorectal malformations by implementing artificial 

intelligence technologies for individualized management. 

The specific objectives included: 

- systematic analysis of clinical and instrumental 

parameters during postoperative rehabilitation; 

- identification of key factors influencing functional 

recovery; 

- development of AI-based predictive models for 

rehabilitation outcomes; 

- creation of a dynamic monitoring system to support 

timely clinical decision-making. 

MATERIALS AND METHODS 

This study was conducted between 2021 and 2025 and 

included 68 pediatric patients who underwent surgical 

correction for anorectal malformations. All patients received 

postoperative rehabilitation according to standard clinical 

protocols. 

Clinical evaluation was performed using the Kelly and 

Rintala continence scoring systems. Instrumental examinations 

included ultrasonography, radiological studies, and perineal 

electromyography. Collected data were structured and 

preprocessed for use in artificial intelligence algorithms. 

Machine learning methods were applied to develop 

predictive models for rehabilitation outcomes. Model 
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performance was evaluated using accuracy, sensitivity, and 

specificity metrics, as well as comparative analysis with 

conventional clinical assessment. 

RESULTS 

The implementation of the artificial intelligence–based 

rehabilitation platform enabled comprehensive integration of 

clinical, instrumental, and follow-up data, resulting in the 

formation of individualized functional profiles for each 

patient. These profiles reflected sphincter function, 

neuromuscular activity, anatomical features, and dynamic 

changes during rehabilitation. 

By the sixth month of rehabilitation, the majority of 

patients demonstrated significant improvement in defecation 

function, as evidenced by increased Kelly and Rintala scores. 

AI-driven monitoring facilitated early detection of 

unfavorable trends, including signs of functional 

deterioration, delayed neuromuscular recovery, and emerging 

postoperative complications. 

Machine learning models demonstrated high predictive 

performance, with accuracy ranging from 82% to 91% depending 

on the selected feature set and algorithm. The predictive 

system allowed timely adjustment of rehabilitation intensity, 

physiotherapy modalities, and biofeedback training, leading 

to a measurable reduction in overall rehabilitation duration 

compared with conventional management approaches. 

DISCUSSION 

The findings of this study confirm the substantial 

potential of artificial intelligence technologies in 

optimizing postoperative rehabilitation for children with 

anorectal malformations. By reducing reliance on subjective 

clinical judgment and enabling deep analysis of 

multidimensional clinical data, AI-based platforms support a 

more objective and personalized rehabilitation strategy. 

Individualized functional profiling allows clinicians to 

identify patient-specific rehabilitation needs and anticipate 

potential complications at earlier stages. This approach 

aligns with current trends toward precision medicine and 

personalized pediatric care. Furthermore, the predictive 

capability of AI models facilitates proactive rather than 

reactive clinical decision-making, which is particularly 

important in pediatric populations where early intervention 

significantly influences long-term outcomes. 

Despite these promising results, certain limitations must 

be acknowledged, including the relatively small sample size 
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and single-center design. Future research should focus on 

multicenter studies, further refinement of AI algorithms, and 

integration of tele-rehabilitation components to expand 

accessibility and continuity of care. 

CONCLUSION 

The artificial intelligence–based rehabilitation platform 

significantly enhances postoperative functional recovery in 

children with anorectal malformations by enabling 

individualized management, early detection of complications, 

and improved clinical decision-making. This approach 

demonstrates high scientific and practical relevance and has 

strong potential for integration into routine pediatric 

surgical rehabilitation practice. 
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