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Abstract: Glucocorticosteroids (GCS) have a complex effect on bone metabolism, theoretically creating 

risks for dental implant osseointegration through glucocorticoid-induced osteoporosis (GIOP). Aim: to 

analyze the pathogenetic mechanisms of GCS effect on bone remodeling around dental implants and 

assess clinical consequences. Materials and methods: an analytical literature review was conducted in 

PubMed, Scopus, and eLibrary databases (2018–2025) using keywords: glucocorticoids, osseointegration, 

dental implants, osteoporosis. Results: pathogenetic mechanisms (suppressed osteogenesis, increased 

resorption, inhibited angiogenesis) create serious theoretical risks. However, clinical studies demonstrate 

that with careful treatment planning (two-stage protocol, adequate integration period) GCS intake does 

not preclude high success rates (up to 99 % osseointegration). Conclusions: long-term GCS therapy is not 

an absolute contraindication for dental implantation. Risk minimization strategies include bone 

metabolism assessment, pharmacological correction, osteoinductive implant surfaces, and careful 

monitoring. 
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Аннотация: Глюкокортикостероиды (ГКС) оказывают комплексное влияние на костный 

метаболизм, создавая теоретические риски для остеоинтеграции дентальных имплантатов через 

развитие глюкокортикоид-индуцированного остеопороза (ГИОП). Цель: проанализировать 

патогенетические механизмы воздействия ГКС на репаративную регенерацию костной ткани в 

области дентальных имплантатов и оценить клинические последствия. Материалы и методы: 

проведен аналитический обзор литературы в базах PubMed, Scopus и eLibrary за 2018–2025 гг. 

по ключевым словам: глюкокортикоиды, остеоинтеграция, дентальные имплантаты, остеопороз. 

Результаты: патогенетические механизмы (подавление остеогенеза, усиление резорбции, 

угнетение ангиогенеза) создают серьезные теоретические риски. Однако клинические 

исследования демонстрируют, что при тщательном планировании лечения (двухэтапный протокол, 

адекватный период интеграции) прием ГКС не является непреодолимым препятствием для 

достижения высоких показателей успеха (до 99 % остеоинтеграции). Заключение: длительная 

терапия ГКС не является абсолютным противопоказанием к дентальной имплантации. Стратегии 

минимизации рисков включают оценку костного метаболизма, фармакологическую коррекцию, 

применение имплантатов с остеоиндуктивными поверхностными модификациями и тщательный 

мониторинг. 

Ключевые слова: глюкокортикостероиды, остеоинтеграция, дентальные имплантаты, костное 

ремоделирование, глюкокортикоид-индуцированный остеопороз 

Финансирование: работа выполнена без внешних источников финансирования. 

Для цитирования: Bayramzade F.Sh., Ivanov S.Yu., Muraev A.A. 2026. The Effect of Glucocorticosteroids 

on the Osseointegration of Dental Implants: Pathogenetic Mechanisms and Clinical Consequences. Challenges 

in Modern Medicine, 49(1): 77–85 (in Russian). DOI: 10.52575/2687-0940-2026-49-1-77-85. EDN: UXCTSP 

 

Introduction 

Osseointegration, defined as a direct structural and functional connection between living bone 

and the surface of a functionally loaded implant, is a fundamental biological process that determines 

the long-term success of dental implantation [Fazliu et al., 2024; Mohammadi et al., 2023]. This 

dynamic process is regulated by a complex interaction of bone cells, growth factors and signaling 

pathways that control bone remodeling [Chotiyarnwong, McCloskey, 2020; Fazliu et al., 2024]. 

Long-term or high-dose use of glucocorticosteroids (GCS), despite their undeniable therapeutic value 

in the treatment of a wide range of autoimmune, inflammatory and other systemic diseases, is 

associated with a serious side effect – bone metabolism disorders and the development of 

glucocorticoid-induced osteoporosis (GIOP) [Fazliu et al., 2024; Chotiyarnwong, McCloskey, 2020; 

Cho, Sung, 2021]. These violations theoretically create risks for osseointegration of dental implants. 

It should be noted that the key signaling pathways regulating osteogenesis and angiogenesis (such as 

Wnt/β-catenin, BMP/Smad, and NF-κB), which are targeted by GCS, continue to be actively studied 

as potential targets for controlling osseointegration [Al Subaie, Emami, 2024]. Recent advancements 
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in dental implantology have emphasized the importance of understanding how systemic medications 

affect the bone-implant interface [D'Ambrosio et al., 2023]. The purpose of this analytical review is to 

systematize modern data on the key pathogenetic mechanisms by which GCS influence the process 

of osseointegration, and to objectively assess the clinical consequences of their use based on the 

results of current experimental and clinical studies [Petsinis et al., 2017; Chotiyarnwong, McCloskey, 

2020; Fazliu et al., 2024; Li et al., 2025]. 

Objects and methods of research 

An analytical review of the literature was conducted to systematize data on the effect of 

glucocorticosteroids (GCS) on the osseointegration of dental implants. The search for scientific 

publications was carried out in the PubMed, Scopus and eLibrary databases using the keywords: 

glucocorticoids, osseointegration, dental implants, osteoporosis, glucocorticoid-induced osteoporosis 

(GIOP), in Russian and English, for the period from 2009 to 2025. 

The review included original in vivo and in vitro experimental studies, clinical observations, 

retrospective analyses, as well as systematic and narrative reviews containing data on bone 

remodeling, osseointegration and survival of dental implants in patients receiving GCS. Publications 

without specific quantitative or structural data, duplicate reviews, as well as individual abstracts and 

brief communications were not included in the review. 

The analysis was carried out with an assessment of the described pathogenetic mechanisms of 

action of GCS, histological and histomorphometric characteristics of bone tissue, radiological indicators 

(including micro-CT data), as well as clinical outcomes regarding the integration and survival of implants. 

The results and their discussion 

Pathogenetic mechanisms of GCS action on bone tissue. Pathogenesis studies clearly 

demonstrate that glucocorticosteroids have a profound inhibitory effect on processes critical for 

osseointegration. The central link of this effect is: GCS inhibit the proliferation and differentiation of 

osteoprogenitor cells, while stimulating apoptosis of mature osteoblasts and osteocytes, which leads 

to a sharp decrease in bone formation and bone matrix synthesis [Chotiyarnwong, McCloskey, 2020; 

Fazliu et al., 2024; Lee et al., 2021]. Additional pathogenesis studies [Krasivina et al., 2019; 

Compston et al., 2017] clarify that GCS inhibit osteoblast differentiation via activation of PPAR-γ2, 

KLF15 и C/EBPα, redirecting mesenchymal stem cells to the adipocyte lineage. In parallel, an 

increase in sclerostin, a secreted glycoprotein with a C-terminal cysteine knot-like domain and a 

sequence similar to the DAN family of bone morphogenetic protein antagonists, suppresses the 

Wnt/β-catenin pathway, which is critical for osteogenesis [Yu et al., 2022]. The biphasic nature of 

GIOP has been confirmed: trabecular bone loses 10–20 % of its mass during the first 6 months of 

therapy, then the process slows down to 2 %/year [Compston et al., 2017]. 

In parallel, GCS exert complex, often dysregulated effects on osteoclasts, ultimately promoting 

increased bone resorption, particularly in trabecular bone, through modulation of the 

RANKL/RANK/OPG system and other pathways [Chotiyarnwong, McCloskey, 2020; Fazliu et al., 

2024]. The resulting imbalance between decreased bone formation and preserved or increased 

resorption underlies the development of GIOP. An important negative factor is also the suppression 

of angiogenesis by GCS due to a decrease in the expression of VEGF and other proangiogenic factors, 

which worsens the vascularization of the implantation zone and slows down the processes of 

reparation and osteogenesis [Chotiyarnwong, McCloskey, 2020]. 

Features of glucocorticoid-induced osteoporosis in dental implantation. According to 

[Krasivina et al., 2019], in glucocorticoid-induced osteoporosis, pathogenetic changes worsen with age 

and have a number of features that distinguish it from postmenopausal osteoporosis. This variant of the 

disease is characterized by a more pronounced suppression of osteoblastic activity with a simultaneous 

increase in osteoclastic resorption, which leads to an accelerated decrease in bone mass. Trabecular bone 

is predominantly affected in the early stages, which is accompanied by a rapid decrease in its strength. 
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Glucocorticoids disrupt the formation of bone matrix by suppressing the synthesis of type I collagen and 

other structural proteins by osteoblasts. Additionally, steroid myopathy and a decrease in muscle mass 

develop, which increases the risk of falls and fractures, as well as metabolic and vascular disorders, 

including insulin resistance and angiopathy, which aggravate bone fragility. 

Additional domestic studies also confirm that GCS cause rapid and significant changes in bone 

metabolism already in the first months of administration, with accelerated loss of bone mineral 

density and an increased risk of fractures, which requires early administration of preventive measures, 

including calcium preparations, vitamin D and osteotropic agents [Krasivina et al., 2019; Kulakov et 

al., 2019; Brudyan et al., 2023]. These pathological changes directly affect the potential for successful 

osseointegration in dental implantology [Ma et al., 2024]. 

Experimental data and correction strategies. Experimental data on HYOP models generally 

confirm a significant deterioration in bone remodeling around implants [Chotiyarnwong and 

McCloskey, 2020; Li et al., 2025]. Studies on the correction of these disorders have revealed 

promising strategies. Eldecalcitol (ED-71), a vitamin D analogue, has been shown to attenuate 

dexamethasone-induced osteoblast and osteoclast dysfunction by increasing sirtuin 1 (SIRT1) levels, 

which significantly improved the osseointegration of titanium implants in rats with GIOP; inhibition 

of SIRT1 completely blocked this beneficial effect [Kou et al., 2023; Li et al., 2025]. 

Another approach is to modify the surface of the implant. Studies demonstrate that the 

immobilization of osteoinductive factors on the titanium surface demonstrates a pronounced potential 

for stimulating osteogenesis in vitro and in vivo, which can compensate for the systemic effects of GCS 

[Li et al., 2025]. Similar approaches to accelerating osseointegration have been proposed in domestic 

studies, where the use of bioactive bonite coating of titanium implants ensured the complete formation 

of the "implant-bone" complex within 4 months, reducing the time to the orthopedic stage of treatment 

[Brudyan et al., 2023]. Another Russian study also reports positive pathomorphological changes in the 

bone tissue around dental implants when their osseointegration is stimulated [Guzov et al., 2021]. 

Clinical outcomes of dental implantation in patients receiving GCS. Despite the presented 

experimental data on the suppressive effect of GCS on osseointegration and bone regeneration, clinical 

data on the effect of GCS on implant survival do not demonstrate a critical negative effect. Thus, a 

retrospective clinical study including 31 patients (105 implants) who had been receiving GCS for a long 

time for various systemic diseases (rheumatoid arthritis, asthma, systemic lupus erythematosus, etc.) 

showed exceptionally high results: 99 % successful osseointegration when installing implants according 

to the classic two-stage protocol without bone grafting. There were no radiographic signs of resorption 

at the stage of disclosure and 99 % survival of implants during observation after loading for 71 months. 

At the same time, the authors emphasize the absence of a significant negative effect of GCS on 

osseointegration and 3-year survival in their cohort [Petsinis et al., 2017]. 

These findings are consistent with a recent meta-analysis, which showed that the presence of 

systemic osteoporosis (including GIOP) does not significantly affect dental implant survival and 

marginal bone loss, although it may slightly increase the risk of early complications [Lee et al., 2025]. 

Modern protocols for dental implantation in compromised bone emphasize the importance of 

adequate primary stability and modified healing periods. Recent studies on drilling techniques have 

shown that optimized surgical protocols can significantly improve primary stability of zirconia 

implants in low-density bone, which is particularly relevant for patients with GIOP [Sagheb et al., 

2025]. The critical role of mesenchymal stem cells in bone regeneration and osseointegration is 

increasingly recognized, with recent research highlighting their potential as therapeutic targets to 

enhance implant integration, particularly in compromised conditions [Ma et al., 2023]. 

Domestic authors also emphasize that the quality of osseointegration largely depends on bone 

density, the shape and design of the implant, its surface microstructure, as well as compliance with 

loading protocols, especially in patients with osteoporosis. Thus, in low-density bone (Lekholm & Zarb 

class D4), the risk of implant failure is significantly higher due to poor primary stability and reduced 

bone-to-implant contact. This results in a reported failure rate of 30–40 %, which is 3–4 times greater 
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than the 5–10 % risk observed in dense bone (classes D1–D2). It has been established that cylindrical 

implants in osteoporotic bone provide less primary stability than conical ones, and premature loading 

can lead to bone resorption and loss of fixation [Kulakov et al., 2019; Brudyan et al., 2023]. 

Discussion 

The presented results emphasize the complex and ambiguous nature of the influence of 

glucocorticosteroids on the osseointegration of dental implants. On the one hand, convincingly 

proven pathogenetic mechanisms – suppression of osteoblastogenesis and osteoblast function, 

dysregulation of osteoclastogenesis and resorption, inhibition of angiogenesis – create serious 

theoretically substantiated prerequisites for disruption of bone formation processes around the 

implant and an increased risk of failure, especially against the background of developed GIOP 

[Chotiyarnwong, McCloskey, 2020; Fazliu et al., 2024]. Experimental data on GIOP models confirm 

these negative effects [Chotiyarnwong, McCloskey, 2020; Li et al., 2025]. 

However, data from large-scale umbrella reviews summarizing the results of clinical studies 

indicate that GCS use per se does not demonstrate a clear and statistically significant reduction in 

osseointegration rates, highlighting the complexity and compensability of these pathogenetic 

mechanisms in clinical practice [Di Antonio et al., 2023]. On the other hand, a clinical retrospective 

study with long-term follow-up demonstrates that with careful treatment planning (use of a proven 

two-stage surgical protocol, ensuring an adequate period of osseointegration before loading) and in 

cases that do not require complex bone grafting procedures, the use of GCS for systemic diseases is 

not an insurmountable obstacle to achieving implantation success rates typical for healthy people 

(99 % osseointegration and survival) [Petsinis et al., 2017]. This indicates that the negative systemic 

effects of GCS can be compensated by the optimal choice of surgical tactics and perioperative patient 

management protocol. 

When choosing implants, priority is given to conical structures with a rough surface  

(Ra 1-3 μm), which provide greater primary stability in low-density bone [Romanos et al., 2014; Xu 

et al., 2015], and modern surface modifications, which accelerate fibronectin adhesion and osteogenic 

differentiation [Li et al., 2025]. Advanced drilling protocols and implant design modifications 

continue to evolve, with recent evidence demonstrating that specific surgical techniques can enhance 

primary stability even in compromised bone conditions [Romanos et al., 2014; Sagheb et al., 2025]. 

Key risk minimization strategies emerging from the analysis include: careful preoperative 

assessment of the patient's bone metabolism, including diagnosis of possible GIOP; preference for a 

two-stage implantation protocol with adequate integration time; consideration of pharmacological 

correction of bone remodeling abnormalities (e.g., vitamin D supplements such as ED-71 [Rabczak 

et al., 2025], although their use in humans requires further clinical studies); and use of implants with 

osteoinductive surface modifications, which can locally stimulate osteogenesis and potentially 

mitigate systemic adverse effects [Li et al., 2025]. 

In addition to standard approaches to bone metabolism correction, the analyzed literature also 

describes strategies for optimizing osseointegration in osteoporosis, including the use of drugs that 

improve bone mineral density and quality before implantation, and hormonal correction in 

postmenopausal women [Krasivina et al., 2019; Brudyan et al., 2023]. Despite encouraging clinical 

data on the survival of DIs with GCS [Petsinis et al., 2017], experimental indications of a possible 

negative effect of GCS на долгосрочное костное ремоделирование вокруг имплантата нельзя 

игнорировать [Li et al., 2025]. This emphasizes the need for mandatory careful long-term monitoring 

of patients receiving GCS, even after successful initial osseointegration. 

When prescribing GCS, hydrocortisone is preferable: its effect on BMD is 10–15 % weaker 

than that of prednisolone due to a smaller free fraction and physiological half-life, which is supported 

by studies showing a better bone safety profile [Guarnotta et al., 2024]. Dual-release formulations 

(e.g., Chronocort®) are promising, improving cortisol-binding capacity and demonstrating an 11.5 % 

increase in BMD after 2 years [Hasenmajer et al., 2023]. Further prospective clinical studies with 
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large sample sizes and long-term follow-up are needed to more accurately stratify the risk and 

optimize management protocols for such patients. 

Conclusion 

Glucocorticosteroids have a multi-component negative effect on the key biological processes 

underlying the osseointegration of dental implants, mainly through the suppression of osteogenesis, 

increased resorption and impaired angiogenesis, which is associated with the development of GIOP. 

However, current clinical data indicate that with adequate treatment planning, use of a two-stage 

surgical protocol and no need for complex bone grafting, long-term GCS therapy for systemic 

diseases is not an absolute contraindication to dental implantation and allows achieving high success 

rates and implant survival in the long term. Risk minimization strategies include assessment of bone 

metabolism, consideration of pharmacological correction (e.g. SIRT1 activators) and use of implants 

with osteoinductive surface modifications. A promising direction is also the development of 

combined methods for stimulating osseointegration, including both pharmacological and 

physiotherapeutic effects. A prerequisite for success is careful long-term monitoring of bone tissue 

around the implant in this category of patients and individual selection of a GCS drug 

(hydrocortisone > prednisolone). 

References 

Brudyan G.R., Khabibulina M.M., Strukov V.I., Ivanov S.Y., Muraev A.A. 2023. Osseointegration of Dental 

Implants in Menopausal Osteoporosis: Optimization Strategies, Ways and Prospects for Solving the 

Problem. Physician. 7: 80–86 (in Russian). doi: 10.29296/25877305-2023-07-18 

Guzov S.A., Ostapovich A.A., Ivashenko S.V. 2021. Patomorphological Changes in Bone Tissue around 

Dental Implants after Stimulation of their Osseointgration. Innovations and Actual Problems  

of Morphology: Collection of Scientific Articles / under General ed. N.A. Trushel. Minsk.  

P. 107–110. 

Krasivina I.G., Dolgova L.N., Dolgov N.V., Larina A.A. 2019. Pathogenesis and Prevention of 

Glucocorticoid-induced Osteoporosis. Medical Council. 21: 45–52 (in Russian). doi: 10.21518/2079-

701X-2019-21-126-134 

Kulakov A.A., Kasparov A.S., Porfenchuk D.A. 2019. Factors Affecting Osseointegration and the Use of Early 

Functional Loading to Reduce Treatment Time in Dental Implantation. Dentistry. 98(4): 107–115 

(in Russian). doi: 10.17116/stomat201998041107 

Al Subaie A., Emami E. Signaling Pathways of Dental Implants' Osseointegration: The Race for the Future. 

BDJ Open. 2024; 10(1): 29. doi: 10.1038/s41405-024-00211-w 

Cho S.K., Sung Y.K. 2021. Update on Glucocorticoid Induced Osteoporosis. Endocrinology and Metabolism 

(Seoul). 36(3): 536–543. doi: 10.3803/EnM.2021.1021. 

Chotiyarnwong P., McCloskey E.V. 2020. Pathogenesis of Glucocorticoid-Induced Osteoporosis and Options 

for Treatment. Nature Reviews Endocrinology. 16: 437–447. doi: 10.1038/s41574-020-0341-0 

Compston J., Cooper A., Cooper C., Gittoes N., Gregson C., Harvey N., Hope S., Kanis J.A., McCloskey E.V., 

Poole K.E.S., Reid D.M., Selby P., Thompson F., Thurston A., Vine N. 2017. UK Clinical Guideline 

for the Prevention and Treatment of Glucocorticoid-Induced Osteoporosis. Rheumatology (Oxford). 

56(9): 1485–1486. doi: 10.1093/rheumatology/kex222 

D'Ambrosio F., Amato A., Chiacchio A., Sisalli L., Giordano F. 2023. Do Systemic Diseases and Medications 

Influence Dental Implant Osseointegration and Dental Implant Health? An Umbrella Review. Dentistry 

Journal. 11(6): 146. doi: 10.3390/dj11060146 

Di Antonio A., Castagnetti R., D'Agostino A., De Angelis P., Frezza A., Pellegrino G. 2023. Do Systemic 

Diseases and Medications Influence Dental Implant Osseointegration and Dental Implant Health? An 

Umbrella Review. Dentistry Journal. 11(6): 146. doi: 10.3390/dj11060146 

Fazliu V., Gashi-Rizaj A., Krasniqi Y., Bimbashi V. 2024. The Impact of Systemic Drugs on Dental Implant 

Osseointegration: A Review. Georgian Medical News. 349: 31–35. 

Guarnotta V., Di Stefano C., Tomasello L., Maniscalco L., Pizzolanti G., Arnaldi G., Giordano C. 2024. 

Conventional Steroids vs. Dual-Release Hydrocortisone on Metabolic, Cardiovascular, and Bone 



Актуальные проблемы медицины. 2026. Т. 49, № 1 (77–85) 

Challenges in modern medicine. 2026. Vol. 49, No. 1 (77–85) 

 

83 

Outcomes in Adrenal Insufficiency: A 10-Year Study. European Journal of Endocrinology. 191(3):  

300–311. doi: 10.1093/ejendo/lvae107 

Hasenmajer V., Ferrari D., De Alcubierre D., Sada V., Puliani G., Bonaventura I., Minnetti M., Tomaselli A., 

Pofi R., Sbardella E., Cozzolino A., Gianfrilli D., Isidori A.M. 2023. Effects of Dual-Release 

Hydrocortisone on Bone Metabolism in Primary and Secondary Adrenal Insufficiency: A 6-Year Study. 

Journal of the Endocrine Society. 8(1): 151. doi: 10.1210/jendso/bvad151 

Kou Y., Rong X., Tang R., Zhang Y., Yang P., Liu H., Ma W., Li M. 2023. Eldecalcitol Prevented OVX 

Induced Osteoporosis through Inhibiting BMSCs Senescence by Regulating the SIRT1-Nrf2 Signal. 

Front Pharmacol. 14: 1067085. doi: 10.3389/fphar.2023.1067085 

Lee S., Remark L.H., Josephson A.M., Leclerc K., Lopez E.M., Kirby D.J., Mehta D., Litwa H.P., Wong M.Z., 

Shin S.Y., Leucht P. 2021. Notch-Wnt Signal Crosstalk Regulates Proliferation and Differentiation of 

Osteoprogenitor Cells During Intramembranous Bone Healing. NPJ Regenerative Medicine. 6(1): 29. 

doi: 10.1038/s41536-021-00139-x 

Lee Y.J., Kim S.Y., Yoon K.J., Kim K.S. 2025. Impact of Osteoporosis on Dental Implant Survival, Failure 

and Marginal Bone Loss: A Systematic Review and Meta-Analysis. Journal of Clinical Medicine. 

14(19): 6719. doi: 10.3390/jcm14196719 

Li C., Xue P., Duan G., Wang H., Zhang Y., Li M. 2025. ED-71 Promotes Osseointegration of Titanium Implants 

in a Rat Model of GIOP by Alleviating the Effects of Dexamethasone on Bone Remodeling in a SIRT1-

Dependent Manner. Journal of Oral Biosciences. 67(1): 100571. doi: 10.1016/j.job.2024.10.003 

Ma Y., Wang S., Wang H., Chen X., Shuai Y., Wang H., Mao Y., He F. 2023. Mesenchymal Stem Cells and 

Dental Implant Osseointegration during Aging: From Mechanisms to Therapy. Stem Cell Research and 

Therapy. 14(1): 382. doi: 10.1186/s13287-023-03611-1 

Mohammadi A., Dehkordi N.R., Mahmoudi S., Mahmoudi M., Gholami M., Mohammadi M. 2023. Effects of 

Drugs and Chemotherapeutic Agents on Dental Implant Osseointegration: A Narrative Review. Current 

Reviews in Clinical and Experimental Pharmacology. 19(1): 42–60. doi: 

10.2174/2772432817666220607114559 

Petsinis V., Kamperos G., Alexandridi F., Alexandridis K. 2017. The Impact of Glucocorticosteroids 

Administered for Systemic Diseases on the Osseointegration and Survival of Dental Implants Placed 

without Bone Grafting – A Retrospective Study in 31 Patients. Journal of Cranio-Maxillofacial Surgery. 

45(8): 1197–1200. doi: 10.1016/j.jcms.2017.03.010 

Rabczak Z., Kasprzak K., Kuczek M., Wiśniewska A., Marek J., Jasiński M., Szalach M., Narloch M. 2025. 

Long-term Effects of Dental Implants in Patients with Osteoporosis – A Literature Review. 

International Journal of Innovative Technologies in Social Science. 4(48): 1–9. doi: 

10.31435/ijitss.4(48).2025.4081 

Romanos G.E., Ciornei G., Jucan A., Malmstrom H., Gupta B. 2014. In vitro Assessment of Primary Stability 

of Straumann Implant Designs. Clinical Implant Dentistry and Related Research. 16(1): 89–95. doi: 

10.1111/j.1708-8208.2012.00464.x 

Sagheb K., Yildirimturk S., Kaya S., Fan S., Morlock M., Sagheb K. 2025. Ex vivo Comparison of Drilling 

Techniques for Optimizing Primary Stability of Zirconia Dental Implants in Different Bone Densities. 

International Journal of Implant Dentistry. 11(1): 28. doi: 10.1186/s40729-025-00603-z 

Xu C., Wei Z., Liu N., Wang X., Wang X. 2015. The Effect of Implant Shape and Screw Pitch on Microdamage 

in Mandibular Bone. Clinical Implant Dentistry and Related Research. 17(2): 365–372. doi: 

10.1111/cid.12100 

Yu S., Li D., Zhang N., Ni S., Sun M., Wang L., Xiao H., Liu D., Liu J., Yu Y., Zhang Z., Yeung S.T.Y., 

Zhang S., Lu A., Zhang Z., Zhang B., Zhang G. 2022. Drug Discovery of Sclerostin Inhibitors. Acta 

Pharm Sin B. 12(5): 2150–2170. doi: 10.1016/j.apsb.2022.01.012 

Список литературы 

Брудян Г.Р., Хабибулина М.М., Струков В.И., Иванов С.Ю., Мураев A.A. 2023. Остеоинтеграция 

зубных имплантатов при климактерическом остеопорозе: стратегии оптимизации, пути и 

перспективы решения проблемы. Врач. 7: 80–86. doi: 10.29296/25877305-2023-07-18 

Гузов С.А., Остапович А.А., Ивашенко С.В. 2021. Патоморфологические изменения в костной ткани 

вокруг дентальных имплантов при стимуляции их остеоинтеграции // Инновации и актуальные 

проблемы морфологии: сб. науч. ст. / под общ. ред. Н. А. Трушель. Минск. С. 107–110. 



 Актуальные проблемы медицины. 2026. Т. 49, № 1 (77–85) 

 Challenges in modern medicine. 2026. Vol. 49, No. 1 (77–85) 

 
 

84 

Красивина И.Г., Долгова Л.Н., Долгов Н.В., Ларина А.А. 2019. Патогенез и профилактика 

глюкокортикоид-индуцированного остеопороза. Медицинский совет. 21: 45–52. doi: 

10.21518/2079-701X-2019-21-126-134 

Кулаков А.А., Каспаров А.С., Порфенчук Д.А. 2019. Факторы, влияющие на остеоинтеграцию и 

применение ранней функциональной нагрузки для сокращения сроков лечения при дентальной 

имплантации. Стоматология. 98(4): 107–115. doi: 10.17116/stomat201998041107 

Al Subaie A., Emami E. Signaling Pathways of Dental Implants' Osseointegration: The Race for the Future. 

BDJ Open. 2024; 10(1): 29. doi: 10.1038/s41405-024-00211-w 

Cho S.K., Sung Y.K. 2021. Update on Glucocorticoid Induced Osteoporosis. Endocrinology and Metabolism 

(Seoul). 36(3): 536–543. doi: 10.3803/EnM.2021.1021. 

Chotiyarnwong P., McCloskey E.V. 2020. Pathogenesis of Glucocorticoid-Induced Osteoporosis and Options 

for Treatment. Nature Reviews Endocrinology. 16: 437–447. doi: 10.1038/s41574-020-0341-0 

Compston J., Cooper A., Cooper C., Gittoes N., Gregson C., Harvey N., Hope S., Kanis J.A., McCloskey E.V., 

Poole K.E.S., Reid D.M., Selby P., Thompson F., Thurston A., Vine N. 2017. UK Clinical Guideline 

for the Prevention and Treatment of Glucocorticoid-Induced Osteoporosis. Rheumatology (Oxford). 

56(9): 1485–1486. doi: 10.1093/rheumatology/kex222 

D'Ambrosio F., Amato A., Chiacchio A., Sisalli L., Giordano F. 2023. Do Systemic Diseases and Medications 

Influence Dental Implant Osseointegration and Dental Implant Health? An Umbrella Review. Dentistry 

Journal. 11(6): 146. doi: 10.3390/dj11060146 

Di Antonio A., Castagnetti R., D'Agostino A., De Angelis P., Frezza A., Pellegrino G. 2023. Do Systemic 

Diseases and Medications Influence Dental Implant Osseointegration and Dental Implant Health? An 

Umbrella Review. Dentistry Journal. 11(6): 146. doi: 10.3390/dj11060146 

Fazliu V., Gashi-Rizaj A., Krasniqi Y., Bimbashi V. 2024. The Impact of Systemic Drugs on Dental Implant 

Osseointegration: A Review. Georgian Medical News. 349: 31–35. 

Guarnotta V., Di Stefano C., Tomasello L., Maniscalco L., Pizzolanti G., Arnaldi G., Giordano C. 2024. 

Conventional Steroids vs. Dual-Release Hydrocortisone on Metabolic, Cardiovascular, and Bone 

Outcomes in Adrenal Insufficiency: A 10-Year Study. European Journal of Endocrinology. 191(3):  

300–311. doi: 10.1093/ejendo/lvae107 

Hasenmajer V., Ferrari D., De Alcubierre D., Sada V., Puliani G., Bonaventura I., Minnetti M., Tomaselli A., 

Pofi R., Sbardella E., Cozzolino A., Gianfrilli D., Isidori A.M. 2023. Effects of Dual-Release 

Hydrocortisone on Bone Metabolism in Primary and Secondary Adrenal Insufficiency: A 6-Year Study. 

Journal of the Endocrine Society. 8(1): 151. doi: 10.1210/jendso/bvad151 

Kou Y., Rong X., Tang R., Zhang Y., Yang P., Liu H., Ma W., Li M. 2023. Eldecalcitol Prevented OVX 

Induced Osteoporosis through Inhibiting BMSCs Senescence by Regulating the SIRT1-Nrf2 Signal. 

Front Pharmacol. 14: 1067085. doi: 10.3389/fphar.2023.1067085 

Lee S., Remark L.H., Josephson A.M., Leclerc K., Lopez E.M., Kirby D.J., Mehta D., Litwa H.P., Wong M.Z., 

Shin S.Y., Leucht P. 2021. Notch-Wnt Signal Crosstalk Regulates Proliferation and Differentiation of 

Osteoprogenitor Cells During Intramembranous Bone Healing. NPJ Regenerative Medicine. 6(1): 29. 

doi: 10.1038/s41536-021-00139-x 

Lee Y.J., Kim S.Y., Yoon K.J., Kim K.S. 2025. Impact of Osteoporosis on Dental Implant Survival, Failure 

and Marginal Bone Loss: A Systematic Review and Meta-Analysis. Journal of Clinical Medicine. 

14(19): 6719. doi: 10.3390/jcm14196719 

Li C., Xue P., Duan G., Wang H., Zhang Y., Li M. 2025. ED-71 Promotes Osseointegration of Titanium Implants 

in a Rat Model of GIOP by Alleviating the Effects of Dexamethasone on Bone Remodeling in a SIRT1-

Dependent Manner. Journal of Oral Biosciences. 67(1): 100571. doi: 10.1016/j.job.2024.10.003 

Ma Y., Wang S., Wang H., Chen X., Shuai Y., Wang H., Mao Y., He F. 2023. Mesenchymal Stem Cells and 

Dental Implant Osseointegration during Aging: From Mechanisms to Therapy. Stem Cell Research and 

Therapy. 14(1): 382. doi: 10.1186/s13287-023-03611-1 

Mohammadi A., Dehkordi N.R., Mahmoudi S., Mahmoudi M., Gholami M., Mohammadi M. 2023. Effects of 

Drugs and Chemotherapeutic Agents on Dental Implant Osseointegration: A Narrative Review. Current 

Reviews in Clinical and Experimental Pharmacology. 19(1): 42–60. doi: 

10.2174/2772432817666220607114559 

Petsinis V., Kamperos G., Alexandridi F., Alexandridis K. 2017. The Impact of Glucocorticosteroids 

Administered for Systemic Diseases on the Osseointegration and Survival of Dental Implants Placed 



Актуальные проблемы медицины. 2026. Т. 49, № 1 (77–85) 

Challenges in modern medicine. 2026. Vol. 49, No. 1 (77–85) 

 

85 

without Bone Grafting – A Retrospective Study in 31 Patients. Journal of Cranio-Maxillofacial Surgery. 

45(8): 1197–1200. doi: 10.1016/j.jcms.2017.03.010 

Rabczak Z., Kasprzak K., Kuczek M., Wiśniewska A., Marek J., Jasiński M., Szalach M., Narloch M. 2025. 

Long-term Effects of Dental Implants in Patients with Osteoporosis – A Literature Review. International 

Journal of Innovative Technologies in Social Science. 4(48): 1–9. doi: 10.31435/ijitss.4(48).2025.4081 

Romanos G.E., Ciornei G., Jucan A., Malmstrom H., Gupta B. 2014. In vitro Assessment of Primary Stability 

of Straumann Implant Designs. Clinical Implant Dentistry and Related Research. 16(1): 89–95. doi: 

10.1111/j.1708-8208.2012.00464.x 

Sagheb K., Yildirimturk S., Kaya S., Fan S., Morlock M., Sagheb K. 2025. Ex vivo Comparison of Drilling 

Techniques for Optimizing Primary Stability of Zirconia Dental Implants in Different Bone Densities. 

International Journal of Implant Dentistry. 11(1): 28. doi: 10.1186/s40729-025-00603-z 

Xu C., Wei Z., Liu N., Wang X., Wang X. 2015. The Effect of Implant Shape and Screw Pitch on Microdamage 

in Mandibular Bone. Clinical Implant Dentistry and Related Research. 17(2): 365–372. doi: 

10.1111/cid.12100 

Yu S., Li D., Zhang N., Ni S., Sun M., Wang L., Xiao H., Liu D., Liu J., Yu Y., Zhang Z., Yeung S.T.Y., 

Zhang S., Lu A., Zhang Z., Zhang B., Zhang G. 2022. Drug Discovery of Sclerostin Inhibitors. Acta 

Pharm Sin B. 12(5): 2150–2170. doi: 10.1016/j.apsb.2022.01.012 

 

Конфликт интересов: о потенциальном конфликте интересов не сообщалось. 

Conflict of interest: no potential conflict of interest related to this article was reported. 

 

Поступила в редакцию 24.10.2025 

Поступила после рецензирования 26.02.2026  

Принята к публикации 27.02.2026 

Received October 24, 2025 

Revised February 26, 2026 

Accepted February 27, 2026 

 

 

INFORMATION ABOUT THE AUTHORS ИНФОРМАЦИЯ ОБ АВТОРАХ 

 

Firuza Sh. Bayramzade, Postgraduate Student of 

the Department of Maxillofacial Surgery and Surgi-

cal Dentistry, Patrice Lumumba Peoples' Friendship 

University of Russia (RUDN University), Moscow, 

Russia 

 ORCID: 0009-0006-4894-0925 

 

 

Байрамзаде Фируза Шакировна, аспирант ка-

федры челюстно-лицевой хирургии и хирургиче-

ской стоматологии, Российский университет 

дружбы народов имени Патриса Лумумбы 

(РУДН), г. Москва, Россия 

  

 

Sergey Yu. Ivanov, Doctor of Sciences in Medicine, 

Professor, Corresponding Member of the Russian 

Academy of Sciences, Head of the Department of 

Maxillofacial Surgery and Surgical Dentistry, Pa-

trice Lumumba Peoples' Friendship University of 

Russia (RUDN University), Moscow, Russia; Head 

of the Department of Maxillofacial Surgery, I.M. Se-

chenov First Moscow State Medical University (Se-

chenov University), Moscow, Russia 

ORCID: 0000-0001-5458-0192 

Иванов Сергей Юрьевич, доктор медицинских 

наук, профессор, член-корреспондент РАН, заве-

дующий кафедрой челюстно-лицевой хирургии 

и хирургической стоматологии, Российский уни-

верситет дружбы народов имени Патриса Лу-

мумбы (РУДН), г. Москва, Россия; заведующий 

кафедрой челюстно-лицевой хирургии, Первый 

Московский государственный медицинский уни-

верситет им. И.М. Сеченова (Сеченовский уни-

верситет), г. Москва, Россия 

 

Amir A. Muraev, Assistant of the Department of 

Maxillofacial Surgery and Surgical Dentistry, Pa-

trice Lumumba Peoples' Friendship University of 

Russia (RUDN University), Moscow, Russia 

ORCID: 0000-0003-3982-5512 

Мураев Амир Ахмадович, ассистент кафедры 

челюстно-лицевой хирургии и хирургической 

стоматологии, Российский университет дружбы 

народов имени Патриса Лумумбы (РУДН), 

г. Москва, Россия 

 

https://orcid.org/orcid-search/search?searchQuery=ORCID:%200009-0006-4894-0925
https://orcid.org/orcid-search/search?searchQuery=ORCID:%200009-0006-4894-0925
https://orcid.org/orcid-search/search?searchQuery=ORCID:%200000-0001-5458-0192
https://orcid.org/orcid-search/search?searchQuery=ORCID:%200000-0003-3982-5512
https://orcid.org/orcid-search/search?searchQuery=ORCID:%200000-0001-5458-0192
https://orcid.org/orcid-search/search?searchQuery=ORCID:%200000-0003-3982-5512

