
INTERNATIONAL JOURNAL OF ARTIFICIAL INTELLIGENCE

ISSN: 2692-515-x, Impact Factor: 9.23
American Academic publishers, volume 6, issue 02,2026

Journal: https://www.academicpublishers.org/journals/index.php/ijai

page 1025

FACTORS CAUSING MICROCEPHALY, DIAGNOSIS AND PREVENTION. ICD-10:
(Q02)

Kokand University Andijan Branch
Faculty of Medicine, General Medicine Program

Fozilova Asalxon Ikromjon qizi
Email: fozilovaasal037@gmail.com

Scientific Supervisor: Yuldasheva Muxlisa Muhammadjon qizi
Lecturer, Department of Microbiology, Virology and Immunology

Email: muhlisayuldasheva533@gmail.com

Abstract:This paper presents an overview of the etiology, clinical features, diagnostic
methods, treatment and rehabilitation options, as well as prevention strategies for microcephaly.
Microcephaly is a congenital or acquired condition characterized by a significantly smaller
brain size compared to age- and sex-related norms and is often associated with delayed
cognitive and physical development. The study provides a comprehensive analysis of primary
and secondary forms of microcephaly, their association with genetic and environmental factors,
as well as risk factors during pregnancy. The importance of prenatal and postnatal examinations
in diagnosis is highlighted, along with the role of modern instrumental techniques such as
computed tomography (CT) and magnetic resonance imaging (MRI). In addition, the
significance of symptomatic treatment, rehabilitation measures, and preventive approaches is
emphasized.
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Annotatsiya:Ushbu ishda mikrosefaliya kasalligining etiologiyasi, klinik belgilari,
tashxislash usullari, davolash va reabilitatsiya imkoniyatlari hamda oldini olish strategiyalari
yoritilgan. Mikrosefaliya — bosh miya hajmining yosh va jins me’yorlariga nisbatan sezilarli
darajada kichik bo‘lishi bilan xarakterlanuvchi tug‘ma yoki orttirilgan patologiya bo‘lib,
ko‘pincha aqliy va jismoniy rivojlanishning kechikishi bilan kechadi. Ishda mikrosefaliyaning
birlamchi va ikkilamchi shakllari, ularning genetik va atrof-muhit omillari bilan bog‘liqligi,
shuningdek, homiladorlik davridagi xavf omillari keng tahlil qilingan. Tashxis qo‘yishda
prenatal va postnatal tekshiruvlarning ahamiyati, KT va MRT kabi zamonaviy instrumental
usullar roli ko‘rsatib berilgan. Shuningdek, simptomatik davolash, reabilitatsiya choralari va
profilaktik yondashuvlar muhimligi ta’kidlangan.

Kalit so‘zlar: Mikrosefaliya, tug‘ma nuqsonlar, miya rivojlanishi, prenatal tashxis, bosh
aylanasi, genetik omillar, Zika virusi, nevrologik buzilishlar, reabilitatsiya, epilepsiya.

Аннотация:В данной работе освещаются этиология, клинические проявления,
методы диагностики, возможности лечения и реабилитации, а также стратегии
профилактики микросефалии. Микросефалия — это врождённая или приобретённая
патология, характеризующаяся значительно меньшим объёмом головного мозга по
сравнению с возрастными и половыми нормами, которая часто сопровождается
задержкой умственного и физического развития. В работе подробно проанализированы
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первичные и вторичные формы микросефалии, их связь с генетическими и
экологическими факторами, а также факторы риска в период беременности. Показана
значимость пренатальных и постнатальных обследований в постановке диагноза, а также
роль современных инструментальных методов, таких как компьютерная томография (КТ)
и магнитно-резонансная томография (МРТ). Кроме того, подчёркивается важность
симптоматического лечения, реабилитационных мероприятий и профилактических
подходов.

Ключевые слова:Микроцефалия, врождённые пороки развития, развитие головного
мозга, пренатальная диагностика, окружность головы, генетические факторы, вирус Зика,
неврологические нарушения, реабилитация, эпилепсия.

Introduction
Microcephaly (from Greek mikros — small and kephalē — head) is a condition in which the
size of the skull is significantly smaller than the average for age and sex. This condition may be
present at birth or may develop during the first year of life. Microcephaly can be divided into
two types: primary microcephaly, which is hereditary, and secondary microcephaly, which
results from environmental factors or other medical conditions.

In this condition, other parts of the body are usually of normal size. Microcephaly is often
accompanied by intellectual disability, ranging from mild imbecility to severe idiocy. This
pathology is relatively rare, occurring on average in one out of every 6–8 thousand newborns.

Head size is generally determined by the size of the brain. Therefore, the main cause of
microcephaly is a reduced growth rate of the brain or a part of it. The disease may occur
independently or in combination with other serious congenital anomalies, and it can be either
congenital or develop after birth.

Figure 1. Microcephalic Head and Normal Head
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Etiology of Microcephaly:
Microcephaly, meaning “small head,” is most often caused by genetic factors (hereditary
conditions, chromosomal abnormalities), viral infections during pregnancy (e.g., Zika virus),
exposure to toxic substances (alcohol, certain medications), radiation, brain injuries affecting
neurodevelopment, or sometimes by unknown causes. As a result, the brain does not grow to a
normal size, leading to delays in intellectual development.

Main Risk Factors for Microcephaly:

Genetic causes: Certain genetic disorders can lead to microcephaly, including
chromosomal abnormalities such as Down syndrome and Turner syndrome, as well as other
inherited conditions.

Infections during pregnancy: Zika virus, toxoplasmosis, rubella, and cytomegalovirus
(CMV), with Zika virus being particularly significant.

Toxins: Exposure during pregnancy to alcohol (fetal alcohol syndrome), narcotic
substances, some medications, chemicals, and radiation.

Maternal diseases: Diabetes mellitus, autoimmune disorders, and chronic hepatitis.

Abnormal pregnancy conditions: Severe malnutrition, persistent vomiting, and high
levels of stress.

Birth-related complications: Oxygen deprivation (perinatal hypoxia) during delivery.

Brain development abnormalities: Defects in brain formation due to hypoxia or
traumatic injury.

Environmental factors: In some cases, environmental exposures of unknown origin may
contribute.

Clinical Consequences and Associated Conditions:

Developmental delays: Delays in cognitive, motor, and speech development.

Intellectual disability: Ranging from mild to severe forms.

Seizures (epilepsy): Frequently associated with microcephaly.

Visual and hearing impairments: Reduced vision and hearing ability.

Motor dysfunction: Poor balance and coordination, possible scoliosis (spinal deformity).

Feeding difficulties: Problems with sucking and swallowing in some infants.

Respiratory problems: Increased susceptibility to infections.
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The severity of microcephaly and its management depend on the underlying cause and the
degree of brain growth impairment. Microcephaly may be congenital (primary) or may develop
during the first year of life (secondary), leading to developmental delays, behavioral problems,
and various neurological disorders.

Diagnosis

Prenatal: Ultrasound examination.

Postnatal: Physical examination; in some
cases, imaging studies and blood tests.

Prenatal diagnosis of microcephaly is sometimes established based on the results of
ultrasound examinations performed at the beginning of the second or third trimester of
pregnancy.

Postnatal diagnosis: During routine physical
examinations, physicians measure the infant’s head
circumference (along the largest diameter). If the head
circumference is significantly below the established
norms for children of the same region, sex, age, and
ethnic group, a diagnosis of microcephaly is made.

In some cases, the condition is diagnosed when the child’s head circumference is initially
within the normal range but fails to grow adequately as the child develops.

When making the diagnosis, physicians also take into account the head circumference of
the parents, since a relatively small head size may be hereditary (benign familial microcephaly).

If pathology is suspected, doctors usually perform computed tomography (CT) or magnetic
resonance imaging (MRI) of the head to detect structural brain abnormalities. In some cases,
blood tests may also be required to determine the underlying cause of the disease.

Clinical Assessment
The diagnosis of microcephaly usually begins with a comprehensive clinical evaluation, which
includes:

Patient history: Collecting information about the child’s development, family history, and
any prenatal exposures.

Physical examination: Measuring head circumference and assessing developmental
milestones.
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Treatment Options
Medical management: Although microcephaly cannot be cured, various medical interventions
can help manage symptoms and improve quality of life:

Medications: Anticonvulsants may be prescribed for children experiencing seizures. Other
medications may be used to address specific symptoms such as attention deficits.

Surgical options: In some cases, surgery may be required to treat associated conditions
such as hydrocephalus.

Non-pharmacological therapies: In addition to medical treatment, non-pharmacological
approaches can be beneficial:

Physical therapy: Helps improve motor skills and coordination.

Occupational therapy: Aims to enhance daily living skills and independence.

Speech therapy: Supports the development of communication and language abilities.

Potential Complications
If microcephaly is untreated or inadequately managed, several complications may occur:

Intellectual impairments: Many individuals with microcephaly may experience varying
degrees of cognitive dysfunction.

Behavioral problems: Children may develop attention deficits and social difficulties.

Physical disabilities: Motor skill impairments can lead to difficulties with mobility and
daily activities.

Prevention Strategies
Although not all cases of microcephaly can be prevented, several strategies may reduce the risk:

Vaccination: Ensuring women are vaccinated against rubella and other infectious diseases
before pregnancy helps prevent microcephaly.

Hygiene measures: Taking precautions against mosquito bites, especially in areas where
Zika virus is prevalent.

Dietary adjustments: Pregnant women should maintain a balanced diet rich in essential
nutrients, including folic acid, to support fetal development.

Avoidance of harmful substances: Pregnant women should avoid alcohol, tobacco, and
illicit drugs to reduce risk.

Conclusion
Microcephaly is a rare but serious condition that can lead to significant neurological and
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developmental complications. This pathology results from impaired brain growth and may
manifest as intellectual disability, delayed motor and speech development, seizures, and sensory
impairments.

Genetic factors, viral infections during pregnancy, exposure to toxic substances, maternal
chronic diseases, and environmental influences play an important role in its etiology. Although
microcephaly cannot be completely cured, early diagnosis, symptomatic treatment, and
comprehensive rehabilitation measures can significantly improve the patient’s quality of life.

Adherence to preventive measures—particularly pregnancy planning, protection against
infections, maintaining a healthy lifestyle, and regular prenatal medical supervision—plays a
crucial role in reducing the risk of microcephaly.
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