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THE DURATION OF THE PROCESSES
OF VIRTUAL BRACES PLACEMENT
BY AN ORTHODONTIST ON THE JAWS
DIGITAL MODELS AND MODELING
AND CORRECTION OF TEMPLATES FOR
THEIR TRANSFER TO THE ORAL CAVITY

The purpose of this study. Improving the effectiveness
of providing dental care to the population of Ukraine by
determining the duration of digital protocols of virtual
placement of braces by an orthodontist on digital models
of the jaws and computer modeling or correcting patterns
for transferring braces from models to the oral cavity.
Research materials and methods. The first object of the
study was dentists providing medical care in the specialty
"orthodontics" of various qualifications, working in medical
institutions of various forms of ownership in different regions
of the country. The subject of the study was the nomenclature
of modern types of orthodontic care in Ukraine. The
second object of the study was the duration of dental
orthodontic care in Ukraine, and the subject of the study is
methodological measures and techniques for determining
the duration of digital protocols of virtual placement of
braces by an orthodontist on digital models of the jaws and
computer modeling or correcting patterns for transferring
braces from models to the oral cavity and determining the
time standards and conventional units of labor intensity
of providing appropriate care. Research results and their
discussion. Conducting time-based observations of the work
of 8 orthodontists who performed 16 digital protocols of
virtual placement of braces on digital models of the jaws
and modeling or correcting patterns for their transfer to the
oral cavity showed that they are quite complex and require
mandatory preliminary training,and the duration of the
process directly depends on the quality of the obtained digital
models of the jaws, the ability of a specialist to work in a
computer program, the features of interocclusal relations,
oral health, the state of hard tissues of the teeth, this directly
affects the place and quality of fixing braces on the teeth. The
normative duration of these processes takes 76.63 minutes
or 1.3 CUL for the process of virtual placement of braces

by an orthodontist on digital models of the jaws and 56.37
minutes or 1.0 CUL for computer placement or adjustment
of templates for transferring braces from the model to the
oral cavity. The consultation stage respectively lasts 30.06
minutes or 0.5 CUL.

Key words: maxillofacial anomalies, digital protocols,
braces, oral health, teeth hard tissues, templates, timing.

0.€. Homeposcoka,
acnipanmka,
O0decbkutl HaYiOHATbHUL MeOUYHULL YHIgepCumen,
Banixoscokuit nposynok, 2, m. Odeca, Ykpaina, indexc
65082, office@onmedu.edu.ua

B.H. I'opoxiecovkuii,
00KMOP MeOUYHUX HAYK,
O0decbkutl HaYiOHATLHUL MeOUYHULL YHIgepcumen,
Banixoscokuit nposynok, 2, m. Odeca, Ykpaina, indexc
65082, office@onmedu.edu.ua

TPUBAJIICTb IPOLECIB
BIPTYAJIBHOI'O PO3TALIIYBAHHS
JIKAPEM-OPTOJOHTOM BPEKETIB
HA DU®POBUX MOIEJISAX HIEJIEII
TA MOJAEJIFOBAHHS I KOPET'YBAHHS
IMABJOHIB JJIA iX IEPEHOCY
B ITIOPOKHUHY POTA

Mema oarnozo Oocnidcennsn. Iliosuwenns egpexmus-
HOCMI HAOAHH CMOMAMOLOSIUHOI OONOMO2U HACETEeHHIO
Vipainu waaxom eusnauenns mpusanocmi yugposux
NPOMOKONIE  BIPMYAIbHO20  POZMAULYEBAHHA  JiKAPeM-
OpMOOOHMOM bpeKkemie Ha YUPPOsUX MOOEISX ujelen ma
KOMN T0OMepHO20 MOOe08anHs ab0 KOpe2y8aHHs uadno-
Hi6 071 nepeHocy bpexemis 3 Mooenell 8 NOPOICHUNY POMd
Mamepianu i memoou docnioxncennsn. [lepuwium 06’ exmom
00CiONCeH ST OYIU TIKAPI-CMOMAMONo2u, wo HA0arms
MeOuuHy OOnoMo2y 3a CHeYianbHICMIO «OPMOOOHMIs
pi3nol keanipixayii, wo npayiooms 6 JiKy8aibHUX 3aK1d-
oax piszHOi opmu 61ACHOCMI 8 PI3HUX Pe2iOHAX KPAiHU.
Ilpeomemom 0ocniodcenHs: cmana HOMeHKIamypa cydac-
HUX 6U0I6 OPMOOOHMUYHOI donomozu 6 Yrpaini. [pyeum
00 ’€Kmom  OOCHIONCEHHSI CMANd MPUBANICIb HAOAHHS
CMoMamono2iyHoi opmoooHmMu4Hoi donomoau 8 Yxpaiti,
a npeomemom O0CAIONCEHH — MEMOOUUHI 3aX00U i npu-
tIOMU U3HAYEHHSL MPUBATIOCI YUDPOBUX NPOMOKOIE GIp-
MYyanbHO20 PO3MAULYEAHHSL IKAPeM-0pmMoOOHMOoM bpeKe-
mie Ha yu@dposux Mooensx ujeien ma KoMn HmepHO2o
MOOent08aHHs abo Kope2y8aHHsA wabioHi8 O/ NepeHocy
Opekemis 3 mooenell 8 NOPO*CHUHY pOMA i GUSHAUEHHS
HOPMamueie 4acy i YMOGHUX OOUHUYL MPYOOMICIKOCI
Haoauusi 6ionogionoi donomoeu. Pesyromamu o0ocii-
OxcenHs ma ix 0062080penns Ilposedens XpoHomempasic-
HUX cnocmepedicenb pobomu 8 1iKapie-opmoooHmis, sKi
suxonanu 16 yu@posux npomokonie 8ipmyaibHO20 po3-
Mauly8anHs opexemie Ha YUPPosUX MoOerax weien ma
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MOOeNo8ants abo Kopezysanus wabionie 0isl ix nepe-
HOCY 6 NOPOJICHUHY POMA NOKA3AN0, WO 60HU OOCMAMm-
HbO CKAAOHI | nompedyoms 0008 13K08020 NONepPeoHbo20
HABUAHHSL, A MPUBANICIMb NPOYECY HANPAMY 3ANEAHCUMb GiO
AKOCMI OMPUMAHUX YUDPOBUX Modenell ujenen, 8MIiHHA
Gaxieyss npayiosamu 6 KOMN IOMEPHIL NPOSPami, 0Co-
bueocment MidCOKIIOZIMUHUX GIOHOCUH, 300P08 51 NOPOJiC-
HUHU poma, cmany meepoux mxanum 3y0is, wo Hanpamy
enaueae Ha micye i axicmo ¢hikcayii dbpexemis Ha 3y6ax.
Hopmamuena mpueanicme danux npoyecis cknaoae 76,63
xeununu aoo 1,3VOT na npoyec sipmyansnozo pozma-
WY6anHs JNiKapeM-0opmoOOHmoM Opexemis Ha yuppo-
eux mooensax wenen ma 56,3 7xeununu abo 1,0 YOT na
KOMN tomepue po3mauty8ants abo Kopezy8awHs wadno-
HIG 0151 nepeHocy bpexemis 3 MoOeii 8 NOPONCHUHY POMmA.
Koncynomayinnuii eman mpusae 30,06 xeununu abo
0,5 YOT sionosiono.

Knrouosi cnosa: 3yoowenenni anomanii, yugposi npomo-
Ko, 6pexemu, 300p08 ‘sl NOPONUCHUHU pOMA, meepoi mKa-
HUHU 3)0i6, WADIOHU, XPOHOMEMPAIC.

Relevance. In global trends, according to a num-
ber of local authors, up to 90% of children in the
world suffer from caries, gingivitis and periodontal
diseases, more than 80% of children have one or
another dento-jaw anomaly, and the prevalence of
periodontal diseases in children is the same in up to
70 % of cases with dento-maxillary anomalies. In
case of children with vision problems, for example,
the frequency of maxillofacial anomalies reaches
97.1 % [1-5]. Our abroad colleagues have similar
indicators [6-11].

There are various types of orthodontic treatment to
solve this kind of problem. For example, the bracket
system is the main and most widespread method of
modern orthodontic care, which began to be imple-
mented in the everyday practice of orthodontists in
the 60s and 70s last century decades.

It was built according to the principle of Engle's
universal apparatus and has the following compo-
nents: braces, locks, orthodontic arch, elastic liga-
tures. Braces are made of a variety materials, could
be standard and individual, could have a common or
similar design.

Lingual braces are a modern type of orthodontic
care. They are distinguished from traditional braces
by their very high cosmetic ability, because lin-
gual braces are installed on the side of the palate or
tongue. The peculiarity of working with this type of
braces is that they are placed on digital models of the
jaws using a computer program with mandatory con-
sideration of occlusion, which the orthodontist can
do on his own at a time convenient for him. In addi-
tion, with the help of the same computer program, it
is possible to plan and place ordinary braces on dig-
ital models with the aim of their further transfer into
the oral cavity using a template [12-16].

While planning an orthodontic treatment, includ-
ing virtual treatment, requires a sufficiently large
amount of intellectual, physical and material costs,
which must be reflected in the form of a price for
patients and a fair calculation of wages for ortho-
dontists, which is fundamentally impossible without
objective time standards for this type of medical care
[17].

Research materials and methods. The purpose
of this study is to improve the efficiency of providing
dental care to the population of Ukraine by determin-
ing the duration of digital protocols for the virtual
placement of braces by an orthodontist on th jaws
digital models and computer modeling or adjustment
of templates for transferring braces from the models
to the oral cavity.

The first object of the study were dentists pro-
viding medical care in the specialty "orthodontics"
of various qualifications, working in medical institu-
tions of different ownership in different regions of the
country. The subject of the study was the nomencla-
ture of modern types of orthodontic care in Ukraine.

The second object of the study was the duration of
the provision of dental orthodontic care in Ukraine,
and the subject of the study was methodical measures
and techniques for determining the duration of digital
protocols of virtual placement of braces by an ortho-
dontist on digital models of the jaws and computer
modeling or correction of templates for transferring
braces from models to oral cavity and determination
of time standards and conventional units of labor
intensity of providing appropriate assistance.

Researching methods:

—analytical — to determine the structure and nature
of the orthodontist's labor costs during the virtual
positioning of braces by the orthodontist on digital
models of the jaws and computer modeling or adjust-
ment of templates for transferring the braces from the
models to the oral cavity;

— timing — to determine the total duration of the
process of virtual placement of braces by an ortho-
dontist on digital models of the jaws and computer
modeling or adjustment of templates for transferring
braces from the models to the oral cavity;

— mathematical — to determine the amount of
departmental standards of the orthodontist's working
time during the virtual placement of braces by the
orthodontist on the jaws digital models and computer
modeling or adjustment of templates for transferring
the braces from the models to the oral cavity;

— statistical — for processing research results.

To determine the duration of the orthodontist’s
work in a computer program for the virtual placement
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of braces on digital models of the jaws and computer
modeling or correction of templates for transferring
braces from the models to the oral cavity and estab-
lishing standards of time and CUL, the method of
establishing labor hours officially approved by the
Ministry of Health of Ukraine was used costs in den-
tistry as modified by V.A. Labunets (1999) [16].

Because of the dentists work process character at
the clinical stages of providing specialized care is a
clear and consistent performance of certain manipu-
lations consisting of a number of repeated and con-
stant elements of the main operation, the time costs
are previously indexed to permanent time costs (Tp),
which are not depend on the number of structural ele-
ments or specialized actions (example: consulting a
patient, taking an impression) and variable-repetitive
time costs (Tvr), which completely depend on these
factors (installation of a certain number of brackets,
adjustment of screws, for example).

The method of indexing time costs by character
and content is as follows: the expert observe the pro-
duction process first divides into separate techno-
logical stages that have logical completion, and then
evaluates the content of the work at this stage and
determines how these manipulations are correlated
with the nature of labor costs.

If these costs are affected by the number of ele-
ments or the design of the device, then the expert
classifies them as variable-repetitive (Tvr), and if the
nature of the labor costs does not change depending
on the design and number of elements, then the time
costs will be classified as permanent (Tp).

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.

In this case, we can consider that the orthodontist,
who places virtual braces on virtual digital models of
the patient's jaws and simulates or corrects the tem-
plate for transferring the braces from the model to the
oral cavity, working in a computer program, mainly
performs only labor costs indexed by time as perma-
nent (Tp), because variable-repetitive costs (Tvr) are
extremely insignificant and can be neglected.

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.

Research results and their discussion. Indepen-
dent placement of conventional and lingual braces
by an orthodontist on digital models of the jaws
using computer programs is a rather complex pro-
cess that requires mandatory prior specialized train-
ing, because based on the obtained results, templates
are made in the conditions of a dental laboratory for
transferring braces from models to the dental row in
the oral cavity.

Time-lapse observations of the work of 8 orthodon-
tists during the computer placement of conventional
and lingual braces on digital models of the jaws showed
that the duration of the process directly depends on the
quality of the received jaws digital models, the ability
of the specialist to work in the computer program and
the peculiarities of the interocclusal relations in the
oral cavity of a particular patient.

In addition, this specialist must be able to objec-
tively assess the health of the oral cavity, namely the
state of oral hygiene (with the help of hygiene indi-
ces) and the hard tissues of the tooth, which directly
affects the location and quality fixation of braces on
the teeth.

This element of orthodontic care consists a clinical
consultation stage and a stage of independent work
by the orthodontist from computer placement by the
orthodontist of conventional and lingual braces on
digital models of the jaws, as an independent stage of
orthodontic care, the results of which are then used
to model or adjust transfer templates braces from the
models into the oral cavity, again as an independent
stage of assistance.

In order for an orthodontist to carry out the pro-
cess of computer placement of conventional and lin-
gual braces on digital jaws models, as well as mod-
eling or correcting templates for transferring braces
from the models to the oral cavity, a preliminary scan
of the patient's dentition with an intraoral scanner or
scanning a plaster models of the jaws with a station-
ary scanner is required for the production of digital
models of the jaws, which we consider as indepen-
dent stages of orthodontic care.

While regarding the modeling or correction
of templates for transferring braces from the
models to the oral cavity, 5 linear time-tracking
observations of the work of 5 dentists on this
issue, and another 3 observations were performed
personally by orthodontists according to the
principles of self-timekeeping and recorded by them
in the "Orthodontist's Working Time Chart". Total: 8
observations.

The analysis of the results of the chronometric
observation of these processes showed that the time
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of carrying out such processes depends on some
conditions, namely: the health of the oral cavity, the
condition of the hard tissues of the teeth, the quality
of the previously performed scan, the quality of the
produced digital models of the jaws, the quality of the
Internet, the power of the computer, the complexity
of the computer program and the specialist's ability
to work in it, the quality of the patient's CT scan, the
ability to process and interpret the obtained results, the
possibility of communication with other specialists.

Thus, the time standards for these types of
orthodontic care are as follows:

Consultation stage (as an independent type of
assistance) — 30.06 minutes;

Computer placement of conventional and lingual
braces on digital jaw models by an orthodontist (as
an independent form of assistance) — 76.63 minutes;

Computer modeling or correction by an
orthodontist of templates for transferring braces from
models to the oral cavity (as an independent form of
assistance) — 56.37 min.

Based on the methodological provisions of 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 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);

1 CUL is a conventional indicator of one
conventional 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:

Consultation stage (as an independent type of
assistance) — 0.5 CUL;

Computer placement by an orthodontist of
conventional and lingual braces on digital models of
the jaws (as an independent form of assistance) — 1.3
CUL;

Computer modeling or correction by an
orthodontist of templates for transferring braces from
the models to the oral cavity (as an independent form
of assistance) — 1.0 CUL.

Conclusion. The time-lapse observations of the
8 orthodontists work showed that when they placed
conventional and lingual braces on digital models
of the jaws by computer (as an independent type of

care), the average time standard was 76.63 minutes,
and the time standard for this type of orthodontic care
was 1,3 CUL.

Regarding the work productivity of the same 8
orthodontists, but with computer modeling or their
correction of templates for transferring braces from
models to the oral cavity (as an independent type of
assistance), the average time standards correspond to
56.37 minutes, and the time standards are 1,0 CUL.
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