ISSN NUMBER: 2692 - 5206 Volume 6. No 02. February ,2026

ENAMEL HYPOPLASIA: ETIOLOGY, PATHOGENESIS, CLINICAL FEATURES,
AND PREVENTIVE STRATEGIES

Hodiyeva Muniskhon Ahmad Kkizi,
Asia International University, Bukhara, Uzbekistan

Abstract. Enamel hypoplasia is a developmental defect of dental enamel characterized by a
quantitative reduction in enamel thickness due to disruption during amelogenesis. It may present
as pits, grooves, or generalized thinning of enamel and can affect both primary and permanent
dentition. The condition is associated with genetic, systemic, environmental, and nutritional
factors. Enamel hypoplasia increases susceptibility to dental caries, dentin hypersensitivity, and
aesthetic concerns. This article reviews the etiology, pathogenesis, classification, clinical
presentation, diagnosis, management, and preventive approaches of enamel hypoplasia.
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1. Introduction
Dental enamel is the hardest tissue in the human body, composed primarily of hydroxyapatite
crystals. It is formed by specialized cells called ameloblasts during tooth development. Any
disturbance during enamel formation may lead to developmental enamel defects (DEDs),
including enamel hypoplasia.
Enamel hypoplasia differs from enamel hypomineralization in that it represents a quantitative
defect (reduced enamel thickness), whereas hypomineralization is a qualitative defect (normal
thickness but decreased mineral content).
2. Tooth Development and Amelogenesis
Amelogenesis occurs in two main phases:

1. Secretory Phase — Ameloblasts secrete enamel matrix proteins (amelogenin, enamelin).

2. Maturation Phase — Mineralization increases, and organic matrix is removed.
Disruption during the secretory phase leads to enamel hypoplasia.
3. Etiology
Enamel hypoplasia has multifactorial causes:
3.1 Genetic Factors

» Amelogenesis imperfecta

» Mutations affecting enamel matrix proteins

3.2 Prenatal Causes
» Maternal infections
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* Nutritional deficiencies (Vitamin D, calcium)
» Maternal smoking or alcohol use

3.3 Perinatal Causes
* Prematurity

* Low birth weight
* Birth trauma

3.4 Postnatal Causes

* Severe childhood infections (measles, varicella)

* Malnutrition

* Chronic systemic diseases

* Fluoride deficiency or excess

* Trauma to primary teeth affecting permanent successors

3.5 Environmental Factors
* Exposure to toxins
» Poor socioeconomic conditions

4. Pathogenesis

The pathogenesis involves disruption of ameloblast function during enamel matrix formation.
Factors such as hypoxia, metabolic stress, infection, or nutritional deficiency impair matrix
secretion, resulting in:

* Reduced enamel thickness

* Surface irregularities (pits, grooves)

» Structural weakness

Since enamel does not regenerate, defects are permanent.
5. Classification
Enamel hypoplasia may be classified as:

5.1 According to Distribution

* Localized

* Generalized

* Chronological (affecting specific developmental periods)

5.2 According to Severity

* Mild (white or yellow spots)

* Moderate (pitting, grooves)

* Severe (extensive enamel loss)
6. Clinical Features

Common findings include:
* Visible pits or linear grooves
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* Thin or missing enamel

* Yellow or brown discoloration
* Increased dental sensitivity

* Higher caries risk

* Aesthetic concerns

Defects often correspond to systemic insults occurring during specific periods of tooth
development.

7. Diagnosis

Diagnosis is primarily clinical and may include:
* Visual-tactile examination

* Radiographic assessment

* Medical and prenatal history

* Differential diagnosis from:

* Dental fluorosis

* Enamel hypomineralization

* Early carious lesions

8. Complications

* Increased susceptibility to dental caries
* Hypersensitivity

* Occlusal wear

* Psychological impact due to aesthetics
* Pulpal involvement in severe cases

9. Management
Treatment depends on severity:

9.1 Preventive Measures

* Topical fluoride application
* Fissure sealants

* Desensitizing agents

9.2 Restorative Treatment

» Composite restorations

* Glass ionomer cement

* Veneers

» Stainless steel crowns (in children)

» Full coverage crowns in severe cases

9.3 Advanced Aesthetic Management
* Microabrasion
* Bleaching
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* Porcelain veneers
10. Preventive Strategies

Prevention focuses on maternal and child health:
» Adequate prenatal care

* Proper maternal nutrition (Vitamin D, calcium)
* Prevention of childhood infections

* Early pediatric dental visits

* Fluoride balance monitoring

* Avoidance of early childhood trauma

Public health interventions and improved socioeconomic conditions significantly reduce
incidence.

11. Discussion

Enamel hypoplasia serves as a biological marker of systemic stress during early life. It has both
clinical and epidemiological significance. Early diagnosis and intervention are essential to
prevent complications such as caries and structural breakdown.

Interdisciplinary collaboration between pediatricians, dentists, and public health professionals is
critical for prevention and management.

12. Conclusion

Enamel hypoplasia is a developmental enamel defect resulting from disruption during
amelogenesis. It presents with reduced enamel thickness and increased caries risk. Early
detection, preventive strategies, and appropriate restorative management are essential to
minimize functional and aesthetic consequences.

References.

1. Seow WK. Clinical diagnosis and management strategies of developmental defects of enamel.
Pediatr Dent. 1993;15(6):384-393.

2. Seow WK. Developmental defects of enamel and dentine: challenges for basic science
research and clinical management. Aust Dent J. 2014;59(Suppl 1):143—154.

3. Suckling GW. Developmental defects of enamel—historical and present-day perspectives of
their pathogenesis. Adv Dent Res. 1989;3(2):87-94.

4. Wright JT, Carrion IA, Morris C. The molecular basis of hereditary enamel defects in humans.
J Dent Res. 2015;94(1):52-61.

5. Alaluusua S. Aetiology of developmental dental defects. Acta Odontol Scand. 2010;68(2):61—
70.

6. Brook AH. A unifying aetiological explanation for anomalies of human tooth number and
size. Arch Oral Biol. 1984;29(5):373-378.

7. Jélevik B, Norén JG. Enamel hypomineralization of permanent first molars: a morphological
study and survey of possible etiological factors. Int J Paediatr Dent. 2000;10(4):278-289.

433




ISSN NUMBER: 2692 - 5206 Volume 6. No 02. February ,2026

8. Caufield PW, Li Y, Bromage TG. Hypoplasia-associated severe early childhood caries—a
proposed definition. J Dent Res. 2012;91(6):544-550.

9. FDI World Dental Federation. A review of the developmental defects of enamel index (DDE
Index). Int Dent J. 1992;42(6):411-426.

10. Robles MJ, Ruiz M, Bravo-Perez M, Gonzalez E, Penalver MA. Prevalence of enamel
defects in primary and permanent teeth in a group of schoolchildren. J Clin Pediatr Dent.
2013;37(4):363-368.

11. Hong L, Levy SM, Warren JJ, Broffitt B. Association between enamel hypoplasia and dental
caries in primary second molars. J Public Health Dent. 2009;69(4):219-225.

12. Slayton RL, Warren JJ, Kanellis MJ, Levy SM, Islam M. Prevalence of enamel hypoplasia
and its association with early childhood caries. Pediatr Dent. 2001;23(4):314-319.

434




