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 Resume 

Pectus excavatum is the most common congenital deformity of the anterior chest wall in the 

pediatric population  (1). Contemporary research demonstrates that the condition extends beyond 

cosmetic appearance and produces significant physiological alterations involving respiratory 

mechanics, lung ventilation capacity, thoracic compliance, and cardiopulmonary interactions  (2,3). 

Posterior displacement of the sternum decreases the anteroposterior diameter of the thoracic cavity, 

reduces intrathoracic volume, limits diaphragmatic movement, and may compress the right cardiac 

chambers  (4,5). This review summarizes current scientific evidence regarding the anatomical 

characteristics, respiratory physiology, cardiopulmonary consequences, and diagnostic methods 

used to assess pectus excavatum in children. Studies consistently show that functional impairments 

become more evident with age, particularly during periods of rapid adolescent growth  (6,7). Early 

detection and regular functional monitoring are essential to prevent long-term respiratory and 

cardiovascular complications  (8,9,10). 

Keywords: pectus excavatum, pediatric chest wall deformity, lung ventilation, thoracic 

physiology, cardiopulmonary function. 
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 Резюме 

Pectus excavatum болалар орасида учрайдиган олдинги кўкрак деворининг энг кўп учрайдиган 

туғма деформациясидир  (1). Замонавий тадқиқотлар ушбу ҳолат фақат ташқи кўринишдаги 

ўзгаришлар билан чекланиб қолмасдан, балки нафас олиш механикаси, ўпканинг вентиляция 

сиғими, кўкрак қафасининг комплайенси ва юрак-ўпка ўзаро таъсирида сезиларли физиологик 

ўзгаришлар келтириб чиқаришини кўрсатади  (2,3). Кўкрак суягининг орқага силжиши кўкрак 

қафасининг олдин-орқа диаметрини камайтиради, интраторакал ҳажмни қисқартиради, 

диафрагманинг ҳаракатини чеклайди ва ўнг юрак бўлмаларини сиқиб қўйиши мумкин  (4,5). 

Ушбу шарҳ болаларда pectus excavatum ни баҳолашда қўлланиладиган анатомик хусусиятлар, 

нафас олиш физиологияси, юрак-ўпка оқибатлари ва диагностик усуллар бўйича мавжуд илмий 

далилларни умумлаштиради. Тадқиқотлар функционал бузилишлар ёш ўтиши билан, айниқса 

ўсмирлик даврида тез ўсиш босқичларида янада яққол намоён бўлишини кўрсатади  (6,7). Эрта 

аниқлаш ва мунтазам функционал мониторинг нафас олиш ва юрак-қон томир тизимидаги 

узоқ муддатли асоратларни олдини олиш учун муҳим ҳисобланади  (8,9,10). 

Калит сўзлар: pectus excavatum, болаларда кўкрак қафаси деформацияси, ўпка вентиляцияси, 

торакал физиология, кардиопульмонал функция. 
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 Резюме 

Pectus excavatum является наиболее распространённой врождённой деформацией 

передней стенки грудной клетки у детей  (1). Современные исследования показывают, что 

данное состояние выходит за рамки исключительно косметического дефекта и вызывает 

значительные физиологические изменения, затрагивающие механику дыхания, 

вентиляционную способность лёгких, податливость грудной клетки и 

кардиопульмональные взаимодействия  (2,3). Заднее смещение грудины уменьшает 

переднезадний размер грудной полости, снижает внутригрудной объём, ограничивает 

подвижность диафрагмы и может приводить к компрессии правых камер сердца  (4,5). В 

данном обзоре обобщены современные научные данные об анатомических особенностях, 

физиологии дыхания, кардиопульмональных последствиях и диагностических методах, 

применяемых для оценки pectus excavatum у детей. Исследования последовательно 

демонстрируют, что функциональные нарушения становятся более выраженными с 

возрастом, особенно в периоды быстрого роста в подростковом возрасте  (6,7). Ранняя 

диагностика и регулярный функциональный мониторинг имеют важное значение для 

предотвращения долгосрочных респираторных и сердечно-сосудистых осложнений  

(8,9,10). 

Ключевые слова: pectus excavatum, деформация грудной клетки у детей, вентиляция 

лёгких, физиология грудной клетки, кардиопульмональная функция. 

 

Relevance 

   ectus   excavatum   represents   the   majority  of  congenital  chest  wall  deformities  in  children,  

   occurring in approximately 1–8 per 1,000 live births [1]. The deformity is characterized by 

posterior displacement of the sternum resulting from abnormal growth of the costal cartilages  [2]. 

Once considered a primarily cosmetic issue, evidence now confirms that pectus excavatum produces 

measurable physiological consequences  [3,4]. The inward displacement of the sternum reduces the 

anteroposterior diameter of the chest and lowers the total thoracic volume  [4]. As a result, the 

flexibility of the thoracic cage decreases, the heart is typically displaced toward the left, the 

retrosternal space narrows, and the overall geometry of the ribcage becomes altered  [2,3 ]. These 

structural changes limit lung expansion, diminish thoracic compliance, and influence cardiopulmonary 

dynamics  [5]. 

Numerous studies indicate a restrictive ventilatory pattern in children with pectus excavatum [4,7]. 

Reductions in forced vital capacity [FVC], decreased FEV1, limited chest wall excursion, reduced 

alveolar ventilation, and diminished diaphragmatic displacement have been consistently documented  

[4,7,9]. Clinically, these children frequently report exertional dyspnea, reduced exercise tolerance, and 

increased fatigue. Such limitations tend to progress as the chest wall becomes less flexible during 

adolescence  [6]. 

Cardiopulmonary function is also influenced. Posterior displacement of the sternum may compress 

the right ventricle, resulting in reduced ventricular filling, decreased stroke volume, increased resting 

and exertional heart rates, and reduced cardiac output  [5,9]. Echocardiographic studies often reveal 

right ventricular flattening, decreased diastolic filling, and mediastinal shift  [5]. Cardiopulmonary 

exercise testing commonly demonstrates reduced maximal oxygen consumption  [VO₂max], especially 

in moderate-to-severe cases  [10]. 

P
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Accurate assessment of deformity severity is critical for clinical decision-making. Computed 

tomography  (CT) with calculation of the Haller index is the most widely accepted method [6,12]. 

Pulmonary function testing typically reveals restrictive defects [4,13]. Echocardiography and ECG 

detect cardiac displacement, chamber compression, and arrhythmias [5,14]. Chest radiography 

additionally demonstrates general ribcage structural abnormalities and mediastinal shift [2,11,15]. 

Recent diagnostic advances—such as three-dimensional thoracic imaging, digital chest-wall 

modeling, cardiopulmonary exercise testing, and high-resolution spirometry—offer improved 

precision in assessing morphological severity and functional impairment [8,9,10,18]. 

Analysis of current literature demonstrates that pectus excavatum is a functional disorder rather 

than merely cosmetic [1,3,18]. Respiratory impairment is primarily restrictive but may include 

ventilatory inefficiencies [4,7,16]. Cardiac compression significantly reduces exercise capacity 

[5,10,19]. Severity correlates strongly with physiological impairment [6,9.20], emphasizing the 

necessity of early diagnosis and ongoing monitoring. 

 

Conclusion 
Pectus excavatum in children produces a combination of anatomical, respiratory, and 

cardiopulmonary alterations [1–10]. These abnormalities may progress as the child grows, leading to 

worsening functional limitations. Comprehensive evaluation—using CT imaging, pulmonary testing, 

and cardiac assessment—is essential to determine the impact of the deformity. Early recognition and 

appropriate management strategies remain key to preventing long-term physiological consequences 

and improving quality of life. 
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