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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The large number of drugs available today for the treatment 

of various general somatic conditions poses the challenge 
of studying both the positive and negative effects of drugs 
on orthodontic tooth movement. To improve the efficiency, 
safety and quality of treatment, an orthodontic care algorithm 
has been developed for patients taking glucocorticoids (GCS), 
drugs for the treatment of diabetes mellitus (thiazolidinediones 
and SGLT-2 inhibitors), L-thyroxine, immunosuppressors, 
antidepressants, anticonvulsants, proton pump inhibitors (PPIs), 
misoprostol (copyright database IREG deposit certificate No. 
2089354).

Out of 348 patients, who came for consultation and orthodontic 
treatment, 48 patients (13,8%), according to the algorithm, 
the active treatment and retention plans, appliance activation 
were adjusted taking into account the positive drug anamnesis. 
9 patients were referred for consultations with doctors of 
other medical specialties to receive an information about 
general disease compensation degree, bone mineral density 
measurement and identification of possible contraindications 
for orthodontic treatment.

Key words. Anamnesis, orthodontic treatment, medications.
Introduction.

Numerous studies showed that different types of malocclusion 
are one of the most common maxillofacial pathology. Their 
frequency of occurrence ranges from 11 to 74%, depending on 
the region and age group [1,2].

Over 60% of children and adults who came for consultation 
and orthodontic treatment take medications or nutritional 
supplements on a regular basis [3].

A wide range of drugs available today for the treatment of 
various general somatic conditions poses the challenge of 
studying both the positive and negative effects of drugs on 
orthodontic tooth movement [4].

Orthodontic tooth movement is a well-studied process; 
however, it is not uncommon for an orthodontist to come across 
some difficulties during orthodontic treatment, the cause of 
which may not be obvious. The correct interpretation of the 
drug anamnesis and the development of a standard treatment 
plan for patients with a burdened drug anamnesis will improve 
the quality of treatment, will help to achieve a good clinical 
results and reduce the frequency of relapse.

Side effects of many drugs can manifest themselves in the oral 
cavity in the form of xerostomia, erosive and ulcerative lesions, 
gingival hypertrophy, etc. [5]. All this can also significantly 
complicate orthodontic treatment.

Wide range of medications can influence bone metabolism. 
Despite the relevance of the problem, there is no clear 
orthodontic treatment algorithm of patients, taking bone mineral 

density (BMD) reducing drugs on regular basis. Additional 
diagnostic procedures and necessary consultations with related 
medical specialists are not defined.
The aims of the study.

1. To analyze scientific literature on the effect of drugs on bone 
metabolism and orthodontic treatment outcome.

2. On the base of literature review to develop an orthodontic 
treatment algorithm for the patients taking BMD reducing drugs 
on regular basis.

3. To test the algorithm in clinical practice (to calculate the 
percentage of patients with burden drug history in routine 
orthodontic practice; to find the most commonly prescribed 
drugs which could reduce BMD; to check the distribution of the 
patients within decision tree leaf (ending states). 
Materials and Methods.

An electronic search of published meta-analyzes, systematic 
reviews, case reports, clinical and experimental studies included 
in databases (Cochrane Library, EMBASE and MEDLINE, 
Web of Science) was made using the following search terms in 
titles and abstracts: «orthodontic treatment»; «orthodontic tooth 
movement»; «drugs and bone metabolism»; «medications side 
effects»; «medications/oral health».

The search depth was 10 years. References from the found 
articles were scanned for additional relevant publications. The 
criteria for selecting published scientific studies are described in 
detail earlier [6].

All medications mentioned in this articles, and it possible side 
effects, which could have a negative impact on orthodontic tooth 
movement were included in orthodontic treatment algorithm.

General information on the medications and their effects 
derived from the following web sites: https://www.vidal.ru, https://
www.rlsnet.ru. 348 patients (age 5 - 53 years) with any type of 
malocclusion were included in clinical part of our research. 
Anamnesis collection was made with an emphasis on drug intake 
history. The percentage of patients taking medications on regular 
basis with potential to reduce BMD was calculated and patients 
distribution according to the algorithm was verified.
Results.

The total number of articles found was 144. Based on latest 
literature review, an orthodontic treatment algorithm was 
developed for the patients taking drugs, reducing BMD, on 
regular basis (copyright database IREG deposit certificate No. 
2089354). The algorithm provides clinical recommendations 
during active treatment and retention period for the patients 
taking following drugs: glucocorticoids (GCS), drugs for the 
treatment of diabetes mellitus (thiazolidinediones and SGLT-2 
inhibitors), L-thyroxine, immunosuppressors, antidepressants, 
anticonvulsants, proton pump inhibitors (PPIs), misoprostol.

https://www.rlsnet.ru
https://www.rlsnet.ru
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The algorithm is a graphic scheme, which allows the physician 
quickly to determine which actions should be performed at each 
stage of treatment. An accurate and logical algorithm scheme 
should help to reduce the frequency of medical errors (Figure 1).

Among 348 patients drug anamnesis collection revealed 48 
patients (13.8%) 14 to 56 years of age who regularly take BMD 
reducing drugs. Of them, 27 patients (56.2%) regularly used 
corticosteroids in the form of ointments, sprays, inhalations or 
per os. 8 patients (16.7%) took L-thyroxine on a regular basis, 
7 people (14.6%) - antidepressants, 4 people (8.3%) - PPIs. 1 

patient each reported taking an anticonvulsant drug (2.1%) and 
immunosuppressive therapy (2.1%). (Figure 2).

According to the algorithm, during active orthodontic treatment of 
all patients with possible reduction of BMD, light force application 
and reduced interval between activations were recommended. 
However, this category of patients needs prolonged retention.

Due to the widespread use of corticosteroids, the presence 
of various forms of release, a wide range of both positive 
and negative effects, we have developed separate orthodontic 
treatment algorithms for patients taking corticosteroids [7].

Figure 1. The orthodontic treatment algorithm of patients with burdened drug anamnesis. Drugs that reduce bone mineral density.
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active orthodontic treatment, due to the increased bone 
resorption, the speed of tooth movement increases, however, a 
decrease in the new bone formation rate leads to an unstable result 
and a rapid relapse, up to 100% loss of treatment result [9].

The use of thiazolidinediones for glycemic control increases 
number of adipocytes, leads to a gradual replacement of the 
bone marrow with adipose tissue, reduces osteoblastogenesis 
and stimulates osteoclastogenesis. With prolonged use, 
thiazolidinediones increase concentration of bone resorption 
markers, decrease BMD, and violate its microarchitecture 
[10,11].

Inhibitors of the sodium-dependent glucose transporter type 
2 or flozins contribute to weight loss and change phosphorus-
calcium homeostasis due to increased calcium excretion, which 
inevitably leads to increased bone resorption and decreased 
mineral density [12,13].

The use of thyroid hormones for TSH reduction can provoke 
subclinical hyperthyroidism, which, in turn, can worsen BMD 
values [14]. The administration of L-thyroxine in large doses 
increases osteoclast activity and prostaglandin synthesis, which 
accelerate bone resorption and could promote osteoporosis 
development [15].

During orthodontic treatment planning for patients with 
endocrine pathology, it is very important to estimate the level 
of somatic disease compensation (for diabetes- glucose and 
HbA1c values, for thyroid diseases - TSH and T values).

One of the immunosuppressants side effects is a skeleton 
atrophy, including the maxillofacial region. Immunosuppressants 
decrease bone volume, increase the number of osteoclasts, and 
decrease the number of osteoblasts [16]. The second indirect 
mechanism of action on bone tissue is an alteration of vitamin 
D and osteocalcin metabolism, which leads to the development 
of secondary hyperparathyroidism and osteopenia. The severity 
of side effects directly depends on the dosage and duration of 
immunosuppressant treatment [17].

Anticonvulsants are used not only for the treatment of 
epilepsy, but also as part of the complex therapy of migraine, 

8 patients taking L-thyroxine were referred for a consultation 
with an endocrinologist in order to determine TSH, T levels 
and obtain an information about compensation degree of the 
somatic disease. All patients showed optimal TSH level, and 
no overdose of L-thyroxine was detected. For such patients, 
orthodontic treatment can be carried out without restrictions.

In our study, all patients (7 people) taking antidepressants 
were under the age of 40 years. With long-term use and with the 
appearance of other factors (for example, age, postmenopausal 
period, etc.) that contribute to the osteoporosis development, it 
is recommended BMD measurement once a year.

Immunosuppressive therapy and anticonvulsants can cause 
erosive or ulcerative mucosal lesions and hypertrophic 
gingivitis. In our study, patients taking these drugs had a mucosal 
examination every visit. Erosions on the mucosa, which have 
arisen under the influence of pharmaceutical agents, must be 
differentiated from a traumatic lesion of the mucous membrane 
with orthodontic appliance. If such complications are detected, a 
consultation with a general doctor is indicated with the question 
of a possible drug replacement with an analogue that does not 
affect the mucous membrane and periodontal tissues.

One patient with systemic lupus erythematosus regularly 
took hydroxychloroquine. The patient was referred for BMD 
measurement in order to determine the possible use of a cortical 
anchorage and to plan a retention period.
Discussion.

The results of the present research revealed, that 13,8% patients 
have burdened drug anamnesis and use drugs with potential to 
reduce BMD. Distribution of the patients involved almost all 
parts of the algorithm. For each decision tree leaf (ending states) 
there are references that prove practical recommendations for 
active orthodontic treatment and retention period.

Osteoporosis severity directly depends on the duration 
and dosage of glucocorticoids used. During the first year of 
glucocorticoids treatment, up to 12% of bone loss is detected. 
Later, this process slows down to 2-3% per year [8]. During 

56,2

16,7

14,6

8,3
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Figure 2. The number of patients taking medications on regular basis that can reduce BMD (in %).
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2. Orthodontic treatment algorithm contains practical 
recommendations for orthodontic treatment and additional 
diagnostic procedures for the patients taking on regular basis 
glucocorticoids (GCS), drugs for the treatment of diabetes mellitus 
(thiazolidinediones and SGLT-2 inhibitors), L-thyroxine, 
immunosuppressors, antidepressants, anticonvulsants, proton 
pump inhibitors (PPIs), misoprostol (copyright database IREG 
deposit certificate № 2089354). 

3. 13,8% patients used on regular basis drugs with potential 
to reduce BMD. The result of the study showed patients 
distribution within almost all branches of the algorithm. The 
most frequently prescribed medications were corticosteroids, 
L-thyroxine, and antidepressants.
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Тезисы.
Большой ассортимент лекарственных препаратов, 

доступных сегодня для лечения различных 
общесоматических состояний, ставит задачу изучения как 
положительных, так и негативных эффектов медикаментов 
на ортодонтическое перемещение зубов. Для повышения 
эффективности, безопасности и качества лечения на 
основании систематических обзоров и мета-анализов 
разработан алгоритм ортодонтической помощи пациентам, 
принимающим на постоянной основе глюкокортикоиды 
(ГКС), препараты для лечения сахарного диабета 
(тиазолидиндионы и ингибиторы SGLT-2), L-тироксин, 
иммуносупрессоры, антидепрессанты, антиконвульсанты, 
ингибиторы протонной помпы (ИПП), мизопростол (св-во 
о депонировании № 2089354).

При использовании предложенного алгоритма для 48 
пациентов (13,8%) план ортодонтического лечения, режим 

активации аппаратуры и планирование ретенционного 
периода были скорректированы с учетом отягощенного 
лекарственного анамнеза. Из них 9 пациентов 
(18,7% человек) были направлены на консультации к 
специалистам лечебного профиля с вопросом о степени 
компенсации основного заболевания, определения МПК 
с целью выявления возможных противопоказаний к 
ортодонтическому лечению. 

Ключевые слова: анамнез, ортодонтическое лечение, 
лекарственные препараты.

თეზისები.
მედიკამენტების დიდი ასორტიმენტი, რომლებიც 

დღეს ხელმისაწვდომია სხვადასხვა ზოგადი 
სომატური მდგომარეობის სამკურნალოდ, 
წარმოადგენს ორთოდონტიულ კბილის მოძრაობაზე 
წამლების დადებითი და უარყოფითი ეფექტების 
შესწავლის გამოწვევას. მკურნალობის ეფექტურობის, 
უსაფრთხოებისა და ხარისხის გასაუმჯობესებლად, 
სისტემატური მიმოხილვებისა და მეტაანალიზების 
საფუძველზე, შემუშავდა ორთოდონტიული მოვლის 
ალგორითმი პაციენტებისთვის, რომლებიც იღებენ 
გლუკოკორტიკოიდებს (GCS), შაქრიანი დიაბეტის 
სამკურნალო პრეპარატებს (თიაზოლიდინედიონები 
და SGLT-2 ინჰიბიტორები). , L-თიროქსინი, 
იმუნოსუპრესორები, ანტიდეპრესანტები, 
ანტიკონვულსანტები, პროტონული ტუმბოს 
ინჰიბიტორები (PPIs), მიზოპროსტოლი (დეპოზიტი No. 
2089354).

შემოთავაზებული ალგორითმის გამოყენებისას 
48 პაციენტისთვის (13.8%) ორთოდონტიული 
მკურნალობის გეგმა, აღჭურვილობის აქტივაციის 
რეჟიმი და შეკავების პერიოდის დაგეგმვა 
მორგებული იყო წამლის გამწვავებული ისტორიის 
გათვალისწინებით. მათგან 9 პაციენტი (18.7% 
ადამიანი) მიმართეს კონსულტაციას სპეციალისტებთან 
მკურნალობის პროფილის საკითხთან დაკავშირებით 
ძირითადი დაავადების კომპენსაციის ხარისხის, BMD-ის 
განსაზღვრის მიზნით ორთოდონტიული მკურნალობის 
შესაძლო უკუჩვენებების იდენტიფიცირების მიზნით.

საკვანძო სიტყვები: სამედიცინო ისტორია, 
ორთოდონტიული მკურნალობა, მედიკამენტები.
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