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Abstract: Rickets is a disorder of mineralization of the growing bone, occurring
primarily in infants and young children. It is characterized mainly by impaired bone
growth and skeletal deformities. The etiology of rickets is most frequently linked with
vitamin D deficiency, although it may also be associated with inadequate nutrition,
genetic factors, and certain medical conditions that affect the absorption and
metabolism of vital nutrients. The early recognition and timely treatment of rickets are
fundamental to preventing permanent disability and promoting optimal physical
development in children. This paper explores the essential aspects of early diagnosis
and treatment of rickets, focusing on etiology, clinical manifestations, diagnostic
strategies, therapeutic principles, and future perspectives.
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Rickets continues to be a significant pediatric concern, particularly in regions
where sunlight exposure is limited or dietary intake of vitamin D is insufficient.
Children are most susceptible during periods of rapid bone growth, specifically in
infancy and early childhood. Effective prevention and management require
comprehensive knowledge of the disease's underlying causes, risk factors, clinical
features, and appropriate intervention strategies. This understanding enables healthcare
professionals to implement timely and targeted approaches, alleviating disease burden
and reducing the risk of complications associated with delayed treatment. The primary
cause of rickets in children is a deficiency in vitamin D, which is indispensable for the

regulation of calcium and phosphorus metabolism in the body. Vitamin D can be

@ https://scientific-jl.org/obr <4 97 ¥» Buinyck scypnana Ne-87
Yacmov—1 _¢hespanps—2026



g ’,é ObPA30OBAHHE HAYKA U HHHOBAIIHOHHBIE H/IEH B MHPE I b\ l
2181-

synthesized in the skin upon exposure to ultraviolet B radiation from sunlight or
acquired from dietary sources such as fortified milk, oily fish, and supplements. When
either source is insufficient due to environmental, dietary, or cultural factors, children
become particularly vulnerable to developing this condition. Other contributing factors
include gastrointestinal disorders that impair nutrient absorption, chronic kidney
disease, and genetic mutations affecting vitamin D metabolism [1].

Clinical features of rickets are diverse and may vary in severity depending on the
degree and duration of deficiency. The characteristic manifestations typically include
delayed growth, bone pain, muscular weakness, and skeletal deformities such as
bowing of the legs, thickening of the wrists and ankles, and protrusion of the chest
wall. In more severe or prolonged cases, dental abnormalities, delayed motor
milestones, and increased susceptibility to fractures may also be observed. However,
the initial stages of rickets may be insidious, with few overt signs, thus underscoring
the crucial importance of early detection through vigilant clinical assessment and
appropriate laboratory investigations.Early diagnosis of rickets relies upon a
combination of clinical evaluation, laboratory findings, and radiological studies. A
detailed medical history focused on dietary habits, sunlight exposure, maternal health,
and underlying medical conditions provides valuable insight into potential risk factors.
On physical examination, attention should be paid to signs of bone tenderness, muscle
hypotonia, and subtle skeletal changes. Laboratory tests play a pivotal role in
confirming the diagnosis by revealing abnormalities such as hypocalcemia,
hypophosphatemia, elevated alkaline phosphatase activity, and reduced serum levels
of 25-hydroxyvitamin D. In cases where nutritional deficiency is not evident, further
assessment may be warranted to identify renal or hepatic dysfunction and rare
hereditary forms of rickets. Radiographs of the long bones typically reveal widening,
cupping, and fraying of the metaphyseal regions, which are pathognomonic changes
associated with rickets [2].

Management of rickets in children is fundamentally centered around the

correction of underlying nutritional deficiencies, restoration of normal mineral
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homeostasis, and prevention of long-term skeletal complications. The principal
therapeutic intervention involves the administration of vitamin D, either orally or as a
single intramuscular dose, depending on the severity and clinical circumstances. The
recommended daily intake of vitamin D for children at risk of deficiency should be
individualized based on age, weight, and the degree of deficiency at diagnosis.
Alongside vitamin D supplementation, adequate dietary calcium is essential to
facilitate proper bone mineralization and optimize treatment outcomes. In cases of
severe hypocalcemia, intravenous or oral calcium supplementation may be necessary.
The importance of adherence to treatment and regular monitoring of biochemical
parameters cannot be overstated. Serial measurements of calcium, phosphate, alkaline
phosphatase, and vitamin D metabolites are necessary to evaluate treatment efficiency,
prevent toxicity, and guide further management decisions. Repeat radiographs may be
indicated in cases of persistent or refractory disease to monitor bone healing and
resolution of characteristic deformities. Supportive measures such as nutritional
counseling, patient education, and close follow-up are critical components of
comprehensive patient care [3].

In addition to nutritional rickets, certain cases arise due to genetic or acquired
defects in vitamin D metabolism or action, including vitamin D-resistant rickets and
hypophosphatemic rickets. These forms often require specialized therapies beyond
conventional supplementation, such as phosphate preparations, active vitamin D
analogs, or medications targeting the underlying metabolic pathway responsible for the
disease. Thus, a multidisciplinary approach may be required for children with complex
or atypical presentations.Preventive strategies are essential for reducing the incidence
of rickets, particularly in high-risk populations. Public health initiatives encouraging
breastfeeding mothers and infants to receive adequate vitamin D, fortification of staple
foods with vitamin D, and promoting safe sunlight exposure have shown significant
benefit in reducing disease burden. Education of healthcare providers, caregivers, and
the community about the importance of dietary sources of calcium and vitamin D, as

well as recognition of early symptoms, plays a vital role in prevention [4].
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Despite advances in medical knowledge and public health, rickets continues to
persist, especially among socioeconomically disadvantaged communities. Factors such
as malnutrition, limited access to healthcare, cultural practices that restrict sun
exposure, and inadequate fortification of foods compound the risk of disease. It is
imperative that health systems strengthen surveillance, enhance accessibility to
diagnostic and therapeutic resources, and foster community engagement to address and
mitigate these underlying barriers.Early intervention in rickets not only restores
skeletal health but also has profound implications for a child’s overall physical
development and long-term well-being. Delay in diagnosis or failure to adhere to
treatment regimens can lead to irreversible skeletal deformities, impaired growth,
chronic pain, and functional disability. For instance, lower limb deformities may
impact gait and mobility, while dental abnormalities can result in functional and
aesthetic concerns. Therefore, prompt identification and management are crucial not
only for immediate recovery but also for preventing lifelong sequelae that may impede
a child’s quality of life. In clinical practice, early detection is achieved through routine
surveillance of at-risk populations, integration of screening programs into primary
healthcare, and prioritization of health education. Healthcare providers should remain
vigilant for signs and symptoms suggestive of rickets, particularly in infants and young
children presenting with poor growth, developmental delay, or musculoskeletal
complaints. Where available, targeted screening of high-risk individuals, such as
preterm infants, children with chronic illnesses, and those receiving exclusive
breastfeeding without supplementation, supports the goal of early diagnosis [5].

Research into the molecular basis of rickets has provided insights into new
potential therapeutic targets and personalized approaches to treatment. The
development of more sensitive biomarkers and imaging techniques holds promise for
improving early detection and monitoring of treatment response. Continued efforts
towards refining clinical guidelines, public education, and access to essential nutrients
are essential for eliminating rickets as a public health concern [6].

Conclusion:
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In conclusion, rickets remains a preventable and treatable disorder of childhood,
predominantly arising from vitamin D and calcium deficiencies. Early diagnosis is
essential to avert the progression of the disease and prevent irreversible complications.
Comprehensive clinical and laboratory evaluation, combined with timely intervention
and vigilant follow-up, constitutes the cornerstone of effective management.
Preventive measures, informed by a profound understanding of risk factors and local
health needs, should be integrated into public health policy and clinical practice.
Collaboration among healthcare professionals, caregivers, and policymakers is
indispensable for reducing the burden of rickets, promoting child health, and
safeguarding the potential of future generations. The fight against rickets underscores
the broader imperative to prioritize child nutrition, health education, and equity in
access to preventive and therapeutic care globally.
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