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THE DURATION OF INTRAORAL
SCANNING DIGITAL PROTOCOL USAGE
IN CHILDREN’S ORTHODONTICS

In Ukraine, in children’s orthodontics for providing
appropriate assistance for diagnosis and consultation using
CT, computer programs, intraoral scanning, production
of 3D models, various templates, aligners are quite
widely used digital protocols. The main digital diagnostic
protocol in children, in addition to orthopantomogram or
CT scan, is scanning of the oral cavity with an intraoral
scanner followed by the production of a digital 3D jaw
models in the form of STL format files. Orthodontic care
is provided mainly on a paid basis, and for setting prices,
fair calculation of wages and accounting for the work
of relevant specialists, objective criteria and indicators
for accounting of the specialists work for the provision
of dental care are extremely necessary, which could be
achieved by applying the official method of determining
the labor costs of specialists for dental appointment.
According to it, labor standards are defined in conditional
labor intensity units (CUL), which are established through
time-tracking studies of the duration of appropriate

dental care, calculated according to special formulas and
officially approved at the level of the Ministry of Health
of Ukraine. The purpose of this study is to improve the
effectiveness of providing orthodontic care to the pediatric
population of Ukraine by determining the duration of
digital protocols of the oral cavity intraoral scanning. The
object of the study was the duration of orthodontic care,
and the subject of the study was methodical techniques for
determining the duration of digital protocols of intraoral
scanning in children and adolescents and establishing
time standards and conventional labor-intensive units for
providing this type of medical care. Research methods: —
analytical — to determine the structure and nature of labor
costs of the orthodontist during intraoral scanning in
children and adolescents, — timing — to determine the total
duration of the intraoral scanning process in children and
adolescents; — mathematical — to determine the value of the
departmental standards of the orthodontist’s working time
during intraoral scanning in children and adolescents; —
statistical — for processing research results. According
to the method of determining the duration of work of an
orthodontist during intraoral scanning in children and
adolescents and establishing standards of time and CUL,
since the nature of the work process of a dentist at the
clinical stages of providing specialized care is a clear
and consistent performance of certain manipulations
consisting from a number of repeated and constant
elements of the main operation, time costs are previously
indexed to permanent time costs (Tp), which do not
depend on the number of design elements or actions, and
variable-repetitive time costs (Tvr), which depend entirely
on these factors. According to the official methodology for
determining labor costs in dentistry, where the amount of
medical care provided during 60 minutes of working time
is used to calculate the CUL (conditional labor intensive
units) of a dentist’s work at a clinical appointment, the
CUL are calculated according to the formula. Time-lapse
studies of the duration of digital protocols of intraoral
scanning of the oral cavity in 24 children by 9 orthodontists
were conducted in Odesa and Kyiv medical institutions
during 2023-2024. It turned out that the duration of the
digital protocol execution of this process directly depends
on a number of factors: — the child psychological state
and behavior in the dental chair, which is regulated by
previous psychological preparation on the parents part
and directly in the chair on the side of the orthodontist; —
anatomical and topographical conditions in the oral
cavity; — professional training of an orthodontist, his skills
and experience in working with an intraoral scanner and
a computer program, — technical parameters and design
features of the intraoral scanner; — computer power and
Internet speed. The analysis of the results of time-lapse
observations of the work of dentists during intraoral
scanning of the oral cavity of children and adolescents
allowed us to conclude that the average duration of this
clinical stage reaches 44.6 minutes, depends on a number
of factors and corresponds to the indicator of 0.7 CUL.
These indicators will allow you to plan the duration of
the clinical process of providing orthodontic care at the
children’s reception, calculate the cost of dental services
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for patients, conduct an objective accounting of the work
of specialists, and fairly calculate wages.

Key words: digital protocol, maxillofacial anomalies and
deformations, scanning, timing, 3D model, efficiency of
dental care, conventional units of labor intensity, time
standards, labor regulation.
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TPUBAJIICTH 3ACTOCYBAHHS
IU®POBOI'O MMPOTOKOJY
THTPAOPAJILHOI'O CKAHYBAHHSI
B IUTSIYUH OPTOAOHTII

B Yxpaini 6 oumsauiti opmoooumii, docmamubo wupoko
3aCcmoco8yroms YuGposi npomMoKoIUu HA0aHHs 8IONOBIOHOT
odonomoeu 015 OiaeHOCMUKY | KOHCYTIbIY8AHHSL 3 BUKOPUC-
mannam komn romepuux npoepam (KT), inmpaopanvroeo
CKaMy8amHs, uzomosgnentsa 3D-mooeneu, pisHomanHimuux
wabnonie, enatinepie. OCHOBHUM YUDPOBUM NPOMOKO-
oM OiaeHocmuKuy y Oimell, OKPIM OpPMONAHMOMOZPAMU
abo KT, € cxanysamms nOpOJICHUHU poma IHMpaopais-
HUM CKAHEPOM 3 HACMYNHUM GU2OMOBNIEHHAM YUDPOBUX
3D-mooeneti wenen y euenadi ainie STL-gpopmamy.
OpmodoHmuyHa 0onomoea Ha0aemuvcs, 8 OCHOBHOMY, Hd
NAQMHIL OCHOBI T 0151 6CMAHOBLEHHA YiH, CNPABEOTUBO2O
HapaxyeamHs 3apodimuoi naamui i 00AIKy npayi 6iono-
GIOHUX ¢haxieyie expail HeoOXiOHI 00 ekmueni Kpumepii
i noKasHuKu 0ONIKy npayi cneyianicmieé Ha HAOAHHs CMO-
Mamonoziunoi donomozau, wo 00CA2AEMbCA 3ACMOCY8AH-
HAM OQIYilIHOT MEMOOUKU BUSHAYUEHHSA MPYO0BUX BUNPAM
Gaxieyie na cmomamonoziuHomy npuiiomi. 32i0HO Hel,
HOpMU mpyod GU3HAYAIOMbCS 8 YMOGHUX OOUHUYAX PY-

domicmrocmi (YOT), siki 6cmano8uoomscs uwisnxom xpo-
HOMEMPAXNCHUX O0CHIONHCeHb MPUBALOCMI  8I0NO0GIOHOI
CMOMAamonociyHol 0ONoMo2uy, po3paxosylomvcs 3a che-
yianvHumu gopmynamu i oQiyitiHo 3amMeepOHCYIOMbCsL HA
pisni MO3 Vkpainu. Mema oanozo docnioxncenna. 11io-
BUUCHHSL eDeKMUBHOCMI HAOAHHSL OPMOOOHMUYHOL 00NO-
Mozu QUMAYOMY HACeNeHHI0 YKpainu wisaxom 6UHaAYeHHs
Mpueanocmi  Yupposux nPOMoOKONI8 IHMPAOPATLHOLO
cKanyganHsa nopodcHunu poma. 06’ €kmom 00CiOHCeHHs.
cmana mpuganicms HAOAHHS OPMOOOHMUYHOI OONOMO2U,
a npeomemom 00CAiOHCeHHA — MemoOUYHI RPUTIOMU BUSHA-
YEeHHS MPUBAIOCMi Yu@dposux NPOMOKOJLE IHMPAOPalb-
HO20 CKAHY8aHHs y Oimell ma nioaimKie ma 6CMaHO6/1eHHs.
HOPMAMUGI 4acy i YMOGHUX OOUHUYb MPYOOMICIKOCHI
HAOaHHsi 0aHO020 6udy MeouyHoi oonomozu. Memoou
oocnioxncennan. Ananimuunutl mMemoo — 0N BUSHAUEHHS
CMpYKmMypu ma Xapaxkmepy mpyoosux eumpam JiKaps-
OpMOOOHMA NPU THMPAOPATLHOMY CKAHY8aHHI Y Oimel
ma nioAimKis;, — XpOHOMEempaxtc — OJisk BUSHAUCHHS 3A2alb-
HOI mpueanocmi npoyecy IHMpAopanIbHO20 CKAHYBAHHS
y Oimetl ma niOAIMKIG;, — MAMeMamuyHull — OJisl BUSHAUEHHs
BeUYUHU BIOOMYUX HOPMAMUBIE yacy pobomu niKaps-
OpMOOOHMA NpU HMPAOPATLHOMY CKAHY8AHHI ) Oimell
ma nionimkie;, — cmamucmudnuil — 0isi 0OpOOKU pe3)ib-
mamie Oocniodicenusi. 32i0HO 3 MEMOOUKOIO BUIHAYEHHS
mpusarocmi pobomu 1iKapsi-opmoOoOHma npu IHmMpao-
PATbHOMY CKAHYBAHHI Y Oimell ma NiOnimKie i 6CMaHo6-
JenHs nvopmamueie uacy i YOT, max ax xapaxmep mpyoo-
8020 npoyecy AiKapa-cmomMamono2a Ha KiHiYHUx emanax
HAOaHHA Cneyianizoeanoi 0onomozu aeisie cobow uimke
i nOCNIOO6He BUKOHAHHS MUX YU THWMUX MAHINYIAYIU, WO
CKAa0aomsbcst 3 psady NOGMOPIOGAHUX | NOCMILIHUX elle-
MeHmI8 OCHOBHOI onepayii, NONePeOHbO BUMPAMU HACY
iHOekcytombca Ha nocmitni eumpamu yacy (In), saki ne
3anexcams 8i0 KinbKocmi elemenmis KOHCmpyKyii abo Oiti
i aMiHHO-no8mMopIosanvii eumpamu uacy (13n), aKi yinkom
3anexcamsv 60 OAHUX YUHHUKIG. Buxoosuu 3 ompumanux
Odarux npogooumvcs cymayis noxkasnuxie Tn i T3n. 32iono
3 0QhIYTIHOI MEeMOOUKOIO BUSHAYEHHST MPYOOBUX UMPAM
6 cmomamonoeii, de 014 niopaxyuxy YOT (ymosHux oou-
HUYb MpyooMicmKocmi) pobomu NiKapsa-crmomamonoza
HA KATHIYHOMY NPULIOMi BUKOPUCTIOBYIOMb 00Cse MeOut-
HOI donomozu Haoanuil Ha npomszi 60 xeunur pobouoeo
yacy, YOT paxyromecs 3a ¢hopmynorw. XpoHomempaxicHi
00CIOHCEHHSI MPUBATOCTNT YUDPOBUX NPOMOKONIE IHMpPaA-
OPANbHO20 CKAHYBAHHA NOPOJ’CHUHU poma y 24 Oimell
9 nikapAMu-opmoOooHmamu NPoBOOUNUCA 8 JNIKYBATbHUX
yemanosax Odecu ma Kuesa na npomszi 2023-2024 poxis.
3’acyeanocw, wo mpusanicms 6UKOHAHHA YUPDPOBO2O NPO-
MOKOLY Yb020 NPOYECY HANPSIMY 3ANEAHCUMD BI0 PAJY YUH-
HUKIB: — NCUXONOSTYHULL CMAH | NOB8EOIHKA OUMUHU 8 CIO-
MAmMoN02IYHOMY KpICHi, Wo pe2ynioemvbcs nonepeoHbor
NCUXONI02IYHOI0 NIO20MOBKOI0 3 DOKY bambKie ma be3noce-
PeonboI0 Y Kpici 300Ky AiKapsA-0pmoooHma, — AHAmomo-
monozpapiuni ymosu 8 NOPONCHUHL poma; — npogeciuna
ni02omosKa AiKaps-opmoOOHmd, 1020 6MIHHA | 00CGI0
pobomu 3 IHMPAOPATLHUM CKAHEPOM Md KOMN FOMEPHOI0
npocpamoro;, — MexHiuHi napamempu ma KOHCMPYKYItiHI
0cobnugocmi IHMpAOPaAIbLHO20 CKAHepY;, — NOMYHCHICMb
Komn tomepy i weuokicmov inmepuemy. Ananiz pesyiv-
mamié  XpOHOMEMpAdCHUX  CHOCHmepedCeHb  pobomu
JIKapie-cmomamonoeie npu npoeeodeHi IHMpaopaIbHO20
CKAHYBAHHS NOPONCHUHU POMA NAyieHmam Oumsuoeo
ma HHAYBKO2O BIKY 003601UE OMPUMAMU BUCHOBOK, U0
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cepeoHs mpueanicms 0aHo20 KIIHIYHO20 emany cseac
44,6 xeununu, 3anexicums 6i0 HU3KU Pakmopie i 8iono-
gioae nokaznuxy 0,7 YOT. [lani noxkasHuxu 0036015me
niaHyeamu mpueanicms KAiHiuHO20 npoyecy HAOAHMSA
OpMOOOHMUUHOT OONOMO2U HA OUMSAUOMY NPULIOMI, PO3-
paxoeysamu 8apmicms CMOMAMONO2IUHOI nocayau 0
nayienmis, nposooumu 06 ekmusHuil 00/iK npayi Gaxie-
yie, cnpageoIu8o HaApaxo8y8amu 3apobimuy NiamHio.
Knrwuosi cnoea: yugposuii npomoxon, 3yboujenenti
anomanii i Oegopmayii, CKAHYBAHHSA, XPOHOMEMPANC,
3D-mo0ens, eghexmusHicms HAOAHHA CMOMAMONOSIYHOT
odonomozu, YMOBHI 0OUHUYT MPYOOMICIMKOCTI, HOPMAMUBU
4acy, HOpMY8aAHHS NPAYi.

Relevance. Recently, according to authoritative
researchers, there has been an increase in the number
of maxillofacial anomalies and deformations among
the children’s population, which reaches indicators of
up to 83.33 % in children and up to 93.7 % in adoles-
cents, and diseases of the hard tissues of the teeth and
periodontium, which accompany orthodontic pathol-
ogies, reach up to 100 % [1-10].

In Ukraine, according to global trends, in the pedi-
atric dentistry clinic in general and in orthodontics in
particular, digital protocols for providing appropriate
assistance for diagnosis and consultation using CT,
computer programs, intraoral scanning, production
of 3D- models, various templates, aligners [11, 12].

The main digital diagnostic protocol in children,
in addition to orthopantomogram or CT scan, is scan-
ning of the oral cavity with an intraoral scanner fol-
lowed by the production of digital 3D models of the
jaws in the form of STL format files. Based on these
files, it is possible to manufacture both physical mod-
els of jaws and other orthodontic structures [13-15].

It is common knowledge that orthodontic care
is provided mainly on a paid basis, and for setting
prices, fair calculation of wages and accounting of
the work of the relevant specialists, objective criteria
and indicators of the standardization of the work of
specialists for these types of dental care are extremely
necessary. The last similar scientific studies in the
field of orthodontics were conducted in 2008, but
were not officially implemented.

To solve such problems, in our country there is
an official method of determining the labor costs of
specialists working in the dental field. According
to it, labor standards are determined in conditional
labor intensity units (UOT), which are established by
time-tracking studies of the duration of appropriate
dental care, calculated according to special formulas
and officially approved at the level of the Ministry of
Health of Ukraine [16].

Research materials and methods. The purpose
of this study is to improve the effectiveness of pro-
viding orthodontic care to the pediatric population of

Ukraine by determining the duration of digital proto-
cols of intraoral scanning of the oral cavity.

The object of the study was the duration of ortho-
dontic care, and the subject of the study was method-
ical techniques for determining the duration of digital
protocols of intraoral scanning in children and ado-
lescents and establishing time standards and conven-
tional labor-intensive units for providing this type of
medical care.

Research methods:

— analytical — to determine the structure and nature
of labor costs of the orthodontist during intraoral
scanning in children and adolescents;

— timing — to determine the total duration of the
intraoral scanning process in children and adolescents;

— mathematical — to determine the value of the
departmental standards of the orthodontist’s working
time during intraoral scanning in children and ado-
lescents;

— statistical — for processing research results.

According to the method of determining the
duration of work of an orthodontist during intraoral
scanning in children and adolescents and establish-
ing standards of time and CUL, since the nature of
the work process of a dentist at the clinical stages of
providing specialized care is a clear and consistent
performance of certain manipulations consisting of
from a number of repeated and constant elements of
the main operation, time costs are previously indexed
to constant time costs (Tp), which do not depend on
the number of design elements or actions, and varia-
ble-repetitive time costs (Tvr), which depend entirely
on these factors.

The method of indexing time costs by nature and
content is as follows: the expert observer first divides
the production process into separate technological
stages that have logical completion, and then eval-
uates the content of the work at this stage and deter-
mines how these manipulations are correlated by the
nature of labor costs.

Based on the obtained data, according to method-
ological requirements, the summation of Tp and Tvr
indicators is carried out, the result of which can be
presented as the desired standard of time for certain
types of orthodontic care:

TS = Tp + Tvr, where:

TS — time standard;

Tp — permanent time expenditure;

Tvr — variable-repetitive time expenditure.

Statistical processing of timing results consists in
determining the average arithmetic weighted dura-
tion of each stage of the process, without determining
the error of this indicator.
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Based on the provisions of the official methodol-
ogy for determining labor costs in dentistry, where
the volume of medical care provided during 60 min-
utes of working time is used to calculate the CUL
(conditional labor intensity units) of a dentist’s work
at a clinical appointment, the UOT indicators are cal-
culated according to the following formula:

CUL =TS + 1CUL,

where:

CUL - conditional units of labor intensity (in
absolute numbers);

TS — standard time (in minutes);

1CUL is a conventional indicator of one conven-
tional unit of labor intensity (in minutes).

Research results. Time-lapse studies of the dura-
tion of digital protocols of intraoral scanning of the
oral cavity in 24 children by 9 orthodontists were car-
ried out in medical institutions in Odessa and Kyiv
during 2023-2024.

The obtained results were entered into the
“Chronogram of working hours of an orthodontist”
specially developed at the Department of Orthodon-
tics of ONMedU. Prior to that, indexation of labor
costs was carried out for constant costs of working
time (Tp), which do not depend on their characteris-
tics, and variable and repetitive costs of working time
(Tvr), which are completely dependent on these fac-
tors. The found indicators were summed up accord-
ing to the officially approved formula TS (standard
time) = Tp + Tvr.

During the work, it was found that the nomencla-
ture of labor costs of this technological process is as
follows: preparation of the doctor for the appoint-
ment, seating the patient in the chair, familiariza-
tion with the medical documentation, collection of
anamnesis, conversation with the patient, parents or
accompanying persons, psychological preparation of
the patient, clarifying the purpose and algorithm of
work, preparing and setting up the equipment, direct
scanning, saving the received digital information
in the form of 3D models and STL files, discussing
with the patient, parents, persons accompanying the
obtained scan results, filling out medical documen-
tation, and the duration of the digital protocol of
intraoral scanning of the oral cavity in children and
adolescents directly depends on a number of factors,
namely:

— the psychological state and behavior of the child
in the dental chair, which is regulated by previous psy-
chological preparation on the part of the parents and
directly in the chair on the side of the orthodontist;

— anatomical and topographical conditions in the
oral cavity;

— professional training of an orthodontist, his
skills and experience in working with an intraoral
scanner and a computer program;

— technical parameters and design features of the
intraoral scanner, as not all models of scanners have
a special “children’s” nozzle, which is significantly
smaller in size than standard nozzles;

— computer power and Internet speed.

Taking into account all the factors listed above
and the obtained timing results, we can state that
the average normative indicator of the duration of
the digital protocol of intraoral scanning of the oral
cavity in children and adolescents, as an independent
stage of providing medical care, is:

TS =Tp + Tvr=44.6 minutes.

Based on the methodological provisions of the
official methodology for determining labor costs in
dentistry, where the volume of medical care provided
during 60 minutes of working time is used to calcu-
late the CUL (conditional labor intensity units) of
a dentist’s work at a clinical appointment, the CUL
indicators are calculated according to the following
formula:

CUL=TS + 1CUL,

where: CUL — conditional units of labor intensity
(in absolute numbers);

TS — standard time (in minutes);

1CUL is a conventional indicator of one conven-
tional unit of labor intensity (in minutes).

According to the time standards we received for
these types of orthodontic care, the time standards are
as follows:

CUL =44.6 min. ~ 60 min. = 0.7

Conclusion. The analysis of the results of time-
lapse observations of the work of 9 dentists when
they performed intraoral scanning of the oral cavity
of 24 children and adolescents allowed us to con-
clude that the average duration of this clinical stage
reaches 44.6 minutes, depends on a number of factors
and corresponds to an indicator of 0.7 CUL.

These indicators could give a possibility to plan
the duration of the clinical process of providing
orthodontic care at the children’s reception, calculate
the cost of dental services for patients, conduct an
objective accounting of the work of specialists, and
fairly calculate wages.

Jlireparypa:
1. pox B. O. INommpeHicts 3y0omenenHux aHoMaliit
1 3aXBOPIOBaHb MAPOOHTA Cepell MiMTITKIB. Yrpaincokuil
cmomamonoeiunuu anvbmanax. 2018. Ne 1. C. 72-73.



100 Innosayii 6 cmomamonoeii, Ne 4, 2024

2. Jlabynenp B.A., Paunncekuii C.B., HInaiinep C.A.,
Jlabynens O.B., [iesa T.B., [lieB €.B. Kininiuna xapakre-
PHCTHKA Ta TMHAMIKA PO3BUTKY 3yOOMICIEITHUX aHOMAii
B 0Ci0 MoJIOfI0TO BiKY 3 AedeKTaMu 3yOHUX pAAiB. Bicnux
cmomamonoeii. 2021. Ne 2(115), T40. C. 53-58.

3. Jleciupkuit M. 10., @yp M. b., Mammkapurens O. O.
[MommpeHicTh 3y0omIeNnenHIX aHOMAJTIi cepe TITel MIKiTb-
HOTO BiKY. Bicnux cmomamonoeii. 2020. Ne 2, T111. C. 61-66.

4. Menbauk B.C., Topzos JI. @., 3om60p K. B., Meins-
Huk C. B. B3aemo3B 5130k 3y0olieienHux aHOMajiid Ta
COMaTHYHO{ MaToJIOTii y JITEH CTapIIOro IMKUIBHOTO BIKY.
Bicnux cmomamonoeii. 2021. Ne 3(116), T41. C. 28-32.

5. Menpnuk B.C., T'op3os JI.®. [TommpeHicTb 1 CTpyK-
Typa 3yOOlLIeNenHIX aHOMaJI} y AiTell MOYaTKOBUX KJIaciB
M. Ykropoaa. Ykpaiucexui cmomamono2iunuil anbManax.
2019. Ne 2. C. 29-33.

6. Menmsauk B.C., [3ait M.E., Mensauk C.B. [Tommupe-
HICTbh BPO/DKEHOI aJIeHTii BepXHiX O14HMX Pi3LiB Y MiIIiT-
KiB 32 JaHUMU aHaJi3y OPTOIaHTOMOTpaM. BicHuk cmoma-
monoeii. 2022. T. 120, Ne 3. C. 109-112.

7. Cycnosa O.B., XKenesusix H.A., Crenenko /I.B. Ta
iH. AHoMauii 3yOHUX PAZAIB B CTPYKTYpi 3yOOIIETenHUX
aHoMamii y gmitedl 7-18 pokiB. Bicwux cmomamonoeii.
2019. Ne 1, T. 31. C. 57-59.

8. Vmon O.A., Jlpamapenwka C.I. T'irieHiunuit cran
MOPOKHUHU POTA Y AiTei 3 OPTOAOHTHYHOIO TATOJIOTIELO.
Bicuuk cromaromorii. 2022. T. 120, Ne 3. C. 117-122. DOI:
10.35220/2078-8916-2022-45-3.20

9. ®mic I1.C., Pamenko H.B., ®inonenxo B.B., Mein-
HUK A.O. IlommpeHicth 3yOolueNenHUX aHOMaNill Ta
MOBJICHHEBUX TIOPYIIEHb Cepei JiTei Bikom 6-12 pokiB.
Cyuacna cmomamonoeia. 2018.Ne 4. C. 54-57.

10. Yyxpait H.JI., Capumn C.B. IlommpeHicTth
3yOOIIENeNHUX aHOMANill y JiTell 3 MOHOHYKJICO30M.
Bicnux cmomamonoeii. 2022. Ne 1(118). C. 67-71. DOI:
10.35220/2078-8916-2022-43-1.12

11. Kim S.H., Kim K.B., Choo H. New Frontier in
Advanced Dentistry: CBCT, Intraoral Scanner, Sensors,
and Artificial Intelligence in Dentistry. Sensors (Basel).
2022. Ne 22(8). P. 2942. doi: 10.3390/s22082942. PMID:
35458927

12. Garino F., Manzoli A. Computer technologies
in modern orthodontics. CyuacHa optomoHTis. 2012.
Ne 3. C. 67-68.

13. Ardila C.M., Elorza-Duran A., Arrubla-
Escobar D. Efficacy of CAD/CAM Technology in
Interventions Implemented in Orthodontics: A Scoping
Review of Clinical Trials. Biomed Res Int. 2022. Ne 20.
P. 22:5310555. doi: 10.1155/2022/5310555.

14. Chiu A., Chen Y.W., Hayashi J., Sadr A. Accuracy
of CAD/CAM Digital Impressions with Different Intraoral
Scanner Parameters. Sensors (Basel). 2020. Ne 20(4).
P. 1157. doi: 10.3390/520041157.

15. Cave V., Keys W. Digital and conventional
impressions have similar working times. Evid Based Dent.
2018. Ne 19(3). P. 84-85. doi: 10.1038/sj.ebd.6401327

References:

1. Drok, V.O. (2018). Poshyrenist’ zuboshhelepnyh anom-
alij i zahvorjuvan’ parodonta sered pidlitkiv [Prevalence of
dental abnormalities and periodontal diseases among adoles-
cents|. Ukrai'ns kyj stomatologichnyj al’'manah —Ukrainian
dental Almanac, 1, 72-73. [in Ukrainian]

2. Labunec’, V.A., Rachyns’kyj, S.V., Shnajder, S.A.,
Labunec’, O.V., Dijeva, T.V., & Dijev, Je.V. (2021). Klin-
ichna harakterystyka ta dynamika rozvytku zuboshhelep-
nyh anomalij v osib molodogo viku z defektamy zubnyh
rjadiv [Clinical characteristics and dynamics of develop-
ment of maxillary anomalies in young people with denti-
tion defects]. Visnyk stomatologii’ — Stomatological Bulle-
tin, 2(115), 40, 53-58. [in Ukrainian]

3. Lesic’kyj M. Ju., Fur M. B., & Mashkarynec’ O. O.
(2020). Poshyrenist’” zuboshhelepnyh anomalij sered ditej
shkil’nogo viku [Prevalence of dental abnormalities among
school-age children]. Visnyk stomatologii’ — Stomatologi-
cal Bulletin, 2, 111, 61-66. [in Ukrainian]

4. Mel'nyk, VS., Gorzov, L. FE, Zombor, K. V,, &
Mel'nyk, S. V. (2021). Vzajemozv'jazok zuboshhelepnyh
anomalij ta somatychnoi’ patologii’ u ditej starshogo shkil’nogo
viku [The relationship between dental anomalies and somatic
pathology in high school children] Visnyk stomatologii’ —
Stomatological Bulletin, 3(116), 41, 28-32. [in Ukrainian]

5. Mel’nyk, V.S., & Gorzov, L.F. (2019). Poshyrenist’
i struktura zuboshhelepnyh anomalij u ditej pochatkovyh
klasiv m. Uzhgoroda [Prevalence and structure of den-
tal anomalies in primary school children in Uzhgorod].
Ukrai’'ns ’kyj stomatologichnyj al’'manah — Ukrainian den-
tal Almanac, 2,29-33. [in Ukrainian]

6. Mel’nyk, V.S., Izaj, M.E., & Mel’nyk, S.V. (2022).
Poshyrenist’ vrodzhenoi’ adentii’ verhnih bichnyh rizciv u
pidlitkiv za danymy analizu ortopantomogram [Prevalence
of congenital adentia of the upper lateral incisors in ado-
lescents according to the analysis of orthopantomograms].
Visnyk stomatologii’ — Stomatological Bulletin, 120, 3,
109-112. [in Ukrainian]

7. Suslova, O.V., Zheleznjak, N.A., Stecenko, D.V. &
ta in. (2019). Anomalii’ zubnyh rjadiv v strukturi zubosh-
helepnyh anomalij u ditej 7-18 rokiv [Anomalies of den-
tition in the structure of dental anomalies in children aged
7-18 years]. Visnyk stomatologii’ — Stomatological Bulle-
tin, 1, 31, 57-59. [in Ukrainian]

8. Udod, O.A., & Dramarec’ka, S.I. (2022). Gigijen-
ichnyj stan porozhnyny rota u ditej z ortodontychnoju
patologijeju [Hygienic condition of the oral cavity in chil-
dren with orthodontic pathology]. Visnyk stomatologii’ —
Stomatological Bulletin, 120, 3, 117-122. DOI: 10.35220/
2078-8916-2022-45-3.20. [in Ukrainian]

9. Flis, P.S., Rashhenko, N.V., Filonenko, V.V., &
Mel’'nyk, A.O. (2018). Poshyrenist’ zuboshhelepnyh
anomalij ta movlennjevyh porushen’ sered ditej vikom
6-12 rokiv [Prevalence of dental abnormalities and speech
disorders among children aged 6-12 years]. Suchasna
stomatologija — Modern dentistry, 4, 54-57. [in Ukrainian|



Innosayii 6 cmomamonoeii, Ne 4, 2024 101

10. Chuhraj N.L., Savchyn S.V. (2022). Poshyrenist’
zuboshhelepnyh anomalij u ditej z mononukleozom [Prev-
alence of dental abnormalities in children with mononu-
cleosis] Visnyk stomatologii’ — Stomatological Bulletin,
1(118), 67-71. DOI: 10.35220/2078-8916-2022-43-1.12.
[in Ukrainian]

11. Kim, S.H., Kim, K.B., & Choo, H. (2022). New
Frontier in Advanced Dentistry: CBCT, Intraoral Scanner,
Sensors, and Artificial Intelligence in Dentistry. Sensors
(Basel), 22(8), 2942. doi: 10.3390/s22082942.

12. Garino, F., & Manzoli, A. (2012). Computer technolo-
gies in modern orthodontics. Modern orthodontics, 3, 67-68.

13. Ardila, C.M., Elorza-Duran, A., & Arrubla-Es-
cobar, D. (2022). Efficacy of CAD/CAM Technology in
Interventions Implemented in Orthodontics: A Scoping
Review of Clinical Trials. Biomed Res Int, 20, 22:5310555.
doi: 10.1155/2022/5310555.

14. Chiu, A., Chen, Y.W., Hayashi, J., & Sadr, A.
(2020). Accuracy of CAD/CAM Digital Impressions with
Different Intraoral Scanner Parameters. Sensors (Basel),
20(4), 1157. doi: 10.3390/s20041157.

15. Cave, V., & Keys, W. (2018). Digital and conven-
tional impressions have similar working times. Evid Based
Dent, 19(3), 84-85. doi: 10.1038/sj.ebd.6401327



