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RESUMO GERAL



Ferreira, MF. Isotretinoina e dinamica 6ssea craniomaxilofacial: estudo experimental
em ratos e revisao sistematica de modelos pré-clinicos. 2025. 109 f. Tese (Doutorado
em Ciéncias). Faculdade de Odontologia de Aracatuba, Universidade Estadual Paulista,

Aracatuba, 2025.

A isotretinoina (acido 13-cis-retindico), um isbmero da tretinoina (vitamina A oxidada), é
amplamente utilizada no tratamento da acne grave, particularmente em adolescentes e
adultos jovens — uma faixa etaria que frequentemente se submete a tratamentos
ortoddnticos. A movimentagdo dentaria induzida (MDI) é um processo impulsionado pela
remodelagdo 6ssea induzida pela inflamacao, que pode ser influenciado pela terapia com
isotretinoina. Este estudo combina uma abordagem experimental e uma revisédo
sistematica para avaliar os efeitos da isotretinoina nos ossos cranio-maxilo-faciais e no
MDI. Um estudo in vivo utilizando um modelo animal (n = 55) foi realizado para avaliar o
impacto da isotretinoina no MDI em ratos. A analise imuno-histoquimica da maxila apos a
eutanasia revelou alteragbes significativas nos marcadores de remodelagdo Ossea,
incluindo OPG, RANKL, TRAP e OCN. No local de compressao, as alteragcdes de OPG e
RANKL influenciaram a atividade osteoclastica, enquanto a expressao de TRAP variou
com a dose e a duragdo. No local de tensdo, o aumento da expressdo de OCN sugeriu
uma atividade osteoblastica aumentada. Paralelamente, foi realizada uma reviséo
sistematica seguindo as diretrizes PRISMA, registrada no PROSPERO. Estudos in vivo
elegiveis foram analisados quanto aos efeitos da isotretinoina no osso craniomaxilofacial,
com uma avaliagdo do risco de viés realizada usando a ferramenta RoB do Centro de
Revisdo Sistematica para Experimentagdo em Animais de Laboratorio. De 3.670 estudos,
oito atenderam aos critérios de inclusdo. Quatro estudos relataram aumento das areas
hialinizadas em regides especificas da raiz dentaria entre os grupos tratados com

isotretinoina, com diferengas significativas nas contagens de osteoblastos e osteoclastos,



formagdo capilar e crescimento Osseo. Dois estudos n&o encontraram alteragdes
significativas na estrutura dssea trabecular, mas observaram mudang¢as na formacao de
colageno, reabsor¢cdo radicular e frequéncia de reabsorgdo Ossea. Além disso, a
isotretinoina demonstrou efeitos dependentes da dose na cicatrizagdo Oéssea: doses
terapéuticas (7,5 mg/kg/dia) aumentaram a formagdo Ossea em defeitos cranianos,
enquanto doses mais baixas (1 mg/kg/dia) retardaram a cicatrizagdo éssea em um modelo
de rinoplastia em coelhos. A isotretinoina modula a remodelacdo O0ssea de maneira
dependente da dose e do contexto. Doses mais altas podem aumentar a formagao 0ssea e
a reparagao alveolar, mas também aumentam a reabsor¢do radicular e alteram a
morfologia 6ssea, enquanto doses mais baixas podem retardar a consolidagdo 6ssea. Os
efeitos observados na MDI sugerem que a isotretinoina influencia a biomecanica
ortodéntica ao modular a atividade osteoclastica e osteoblastica. Dadas as suas potenciais
implicagbes para procedimentos ortodénticos e maxilofaciais, sdo necessarias mais
pesquisas para esclarecer o impacto a longo prazo da isotretinoina na saude Ossea
craniomaxilofacial e para orientar a tomada de decisdes clinicas. Os resultados sublinham
a importancia de uma abordagem cautelosa e multidisciplinar no tratamento de pacientes
submetidos a terapia com isotretinoina, particularmente em tratamentos ortodénticos e

cirargicos de face.

Palavras-chave: isotretinoina; relagdo dose-resposta a droga; remodelagdo O&ssea;

técnicas de movimentacéo dentaria; acne; imuno-histoquimica; retindides.



GENERAL ABSTRACT



Ferreira, MF. Isotretinoin and craniofacial bone dynamics: an experimental study in
rats and a systematic review of preclinical models. 2025. 109 f. Thesis (Doctorate in
Sciences). School of Dentistry, Aragatuba-SP-Brazil, Sdo Paulo State University (UNESP),

2025.

Isotretinoin (13-cis-retinoic acid), an isomer of tretinoin (oxidized vitamin A), is widely used
for the treatment of severe acne, particularly in adolescents and young adults -an age
group that frequently undergoes orthodontic treatment. Orthodontic tooth movement (OTM)
is a process driven by inflammation-induced bone remodeling, which may be influenced by
isotretinoin therapy. This study combines an experimental approach and a systematic
review to assess isotretinoin’s effects on craniomaxillofacial bone and OTM. An in vivo
study using an animal model (n = 55) was conducted to evaluate the impact of isotretinoin
on OTM in rats. Immunohistochemical analysis of the maxillae post-euthanasia revealed
significant changes in bone remodeling markers, including OPG, RANKL, TRAP, and OCN.
At the compression site, OPG and RANKL alterations influenced osteoclastic activity, while
TRAP expression varied with dose and duration. At the tension site, increased OCN
expression suggested enhanced osteoblastic activity. In parallel, a systematic review
following PRISMA guidelines, registered in PROSPERO, was performed. Eligible in vivo
studies were analyzed for isotretinoin’s effects on craniomaxillofacial bone, with a risk of
bias assessment conducted using the Systematic Review Centre for Laboratory Animal
Experimentation’s RoB tool. Out of 3,670 studies, eight met the inclusion criteria. Four
studies reported increased hyalinized areas in specific dental root regions among
isotretinoin-treated groups, with significant differences in osteoblast and osteoclast counts,
capillary formation, and new bone growth. Two studies found no major alterations in
trabecular bone structure but noted changes in collagen formation, root resorption, and

bone resorption frequency. Additionally, isotretinoin demonstrated dose-dependent effects



on bone healing: high doses (7.5 mg/kg/day) enhanced bone formation in calvarial defects,
while lower doses (1 mg/kg/day) delayed bone healing in a rabbit rhinoplasty model.
Isotretinoin modulates bone remodeling in a dose- and context-dependent manner. Higher
doses may enhance bone formation and alveolar repair but also increase root resorption
and alter bone morphology, while lower doses may slow bone healing. The observed
effects on OTM suggest that isotretinoin influences orthodontic biomechanics by modulating
osteoclastic and osteoblastic activity. Given its potential implications for orthodontic and
maxillofacial procedures, further research is needed to clarify isotretinoin’s long-term impact
on craniomaxillofacial bone health and to guide clinical decision-making. The findings
underscore the importance of a cautious, multidisciplinary approach when managing
patients undergoing isotretinoin therapy, particularly in orthodontic and maxillofacial

treatments.

Keywords: isotretinoin; drug response; bone remodeling; orthodontic tooth movement;

acne; immunohistochemistry; retinoids.
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Mayra Fernanda


1. GENERAL INTRODUCTION

Isotretinoin, a synthetic derivative of vitamin A, has revolutionized the treatment of
severe and persistent acne vulgaris.! This condition affects a significant portion of the
population, particularly adolescents and young adults, with approximately 80% to 90% of
individuals experiencing acne at some point in their lives.?> As a powerful retinoid,
isotretinoin targets key pathogenic factors in acne development, including excessive sebum
production, inflammation, and abnormal keratinization, making it a cornerstone therapy for
cases of severe acne.'®® Its mechanism of action involves normalizing follicular
keratinization, reducing sebum secretion, and exerting anti-inflammatory effects on the
pilosebaceous unit.'3-6

Despite its efficacy in achieving long-term acne remission, isotretinoin is associated with
several adverse effects.>® Common side effects include mucocutaneous symptoms such as
dryness, cheilitis, and conjunctivitis, as well as musculoskeletal complaints like arthralgia
and myalgia. 3¢ More critically, isotretinoin is highly teratogenic, requiring strict pregnancy
prevention measures due to the risk of severe congenital malformations.>¢ Beyon these
well-documented effects, increasing attention has been given to isotretinoin’s potential
impact on bone metabolism, raising concerns about its influence on skeletal health.

Clinical observations suggest that isotretinoin therapy may alter bone healing and
remodeling, with studies indicating potential associations with decreased bone density and
an increased risk of osteopenia and osteoporosis, particularly in long-term or high-dose
treatments.”'* Research in animal models®'* and in vitro studies''” has shown that
retinoic acid can modulate osteogenic differentiation, bone formation, and remodeling
processes, with some findings suggesting that isotretinoin may enhance osteogenic
differentiation by upregulating key transcription factors and promoting extracellular matrix

mineralization.

21



In dentistry, the potential impact of isotretinoin on bone metabolism is particularly
relevant in procedures involving the maxillomandibular region.8®® Orthodontic tooth
movement (OTM) is driven by inflammatory responses that induce alveolar bone
remodeling, which could be influenced by isotretinoin therapy.®2%'® Given that many
patients receiving orthodontic treatment fall within the age group most likely to use
isotretinoin, understanding its effects on bone remodeling and periodontal healing is
essential.

Despite the growing body of research on isotretinoin’s effects on bone metabolism,
significant gaps remain concerning its specific impact on the maxillomandibular region.
While individual studies have explored various aspects of isotretinoin-induced bone
changes, findings remain inconclusive, and a comprehensive synthesis of the available
evidence is lacking.®®'® Therefore, this study aims to evaluate and summarize the current
literature on isotretinoin’s effects on craniomaxillofacial bone tissue, providing insights for

dental and maxillofacial practitioners and guiding future research in this field.
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13.GENERAL CONCLUSION

This study demonstrates that isotretinoin influences bone remodeling during
orthodontic tooth movement (OTM) in a complex and dose-dependent manner. At the
compression site, significant changes in OPG, RANKL, and TRAP expression suggest
modulation of osteoclastic activity, potentially linked to isotretinoin's anti-inflammatory
properties. At the tension site, while most markers remained unchanged, increased OCN
expression in specific groups indicates enhanced osteoblastic activity under certain
conditions. Additionally, systematic review findings highlight that higher isotretinoin doses
(7.5 mg/kg/day) enhance bone formation in calvarial defects and accelerate alveolar bone
repair but may also increase root resorption and alter bone morphology. Conversely, lower
doses (<1 mg/kg/day) have been associated with delayed bone healing in some models.

Despite some studies reporting no significant changes in dental displacement or bone
volume, observations of improved gingival healing and medullary space infiltration further
emphasize isotretinoin’s nuanced effects on bone dynamics. These findings underscore the
need for further well-designed studies to clarify isotretinoin’s therapeutic and clinical
implications, particularly in orthodontic and maxillofacial treatments. Establishing evidence-
based guidelines is essential to optimize patient management and ensure the safe

application of isotretinoin in individuals undergoing bone-related dental procedures.
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