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THE DETERMINATION
OF INTRAORAL SCANNING DURATION
IN THE ORAL CAVITY OF PATIENTS
WITH ORTHODONTIC PATHOLOGY

Relevance. Over the past decades, the level of spread of
orthodontic pathologies has reached critical levels. It is well
known that orthodontic care is not urgent and is provided
mainly on a paid basis. Recently, digital technologies and
protocols for providing medical care in the form of taking
digital impressions of the jaws with scanners and computer
programs for modeling indirect installation of braces,
manufacturing orthodontic mouthguards, navigation
templates, models, etc. have been widely introduced into
the daily practice of Orthodontists. The purpose of this
study. Improving the effectiveness of providing dental care
to the population of Ukraine by determining the duration of
intraoral jaw scanning and determining Central occlusion
by orthodontists in a clinical appointment. Materials
and methods of research. 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. Time-
based observations of the work of 12 orthodontists (of
various qualifications and work experience) on scanning
dentition rows in 12 patients with orthodontic pathologies
in a clinical reception setting were carried out. The results
of the timekeeping were entered in the “orthodontist’s
Working Time Chronocart”. Research results and
their discussion. Analysis of the results of timekeeping
observations on these processes showed that the duration
of providing these types of care directly depends on the
relevant factors, namely: psychological preparation of
the patient before the procedure, his behavior during its
implementation, technical parameters of the intraoral
scanner, professional experience and qualification of a
specialist working with this particular scanner, technical
characteristics of a computer program, the ability to
process and interpret the results of scanning, a fairly long
time is necessary to work in electronic patient accounting
databases. Conclusion. The analysis of observations of
the work of 12 orthodontists using an intraoral scanner in
their clinical practice proved that the duration of providing

the corresponding types of orthodontic care varies between
30.06-39.4 minutes (on average) and directly depends on a
number of objective and subjective factors. Conventional
units of labor intensity, respectively, are in the range of
0.5-0.66 CULL

Key words: maxillofacial anomalies, complications
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complications, digital protocol, scanning, timing.
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BU3HAYEHHSA TPUBAJIOCTI
IHTPAOPAJIBHOI'O CKAHYBAHHAA
ITOPOXXHUHHU POTA Y ITAIIIEHTIB

3 OPTOAOHTUYHOIO ITATOJIOTI'TEIO

AKTyadbHicTh 3a ocmanni decamupiuus piensb po3no-
8CI00JICEHHS OPMOOOHMUYHUX NAMOL02IU 00CA2 Kpumuy-
HUX NOKA3HUKIE. 3a2anbHO8i00MO, W0 OpMOOOHMUYHA
00nOMO2a He € YP2eHMHOI0 | HA0AEMbCS, 6 OCHOGHOMY, HA
niamuitt 0cHO8L. 3a OCMAaHHIN 4ac 6 NOBCAKOCHHY NPAK-
MUKy JIKapie-opmoooHmie 00CMAmMHbO WUPOKO 6NPO6A-
0oicyromucst yu@dposi mexHonozii i NPOMoOKoIU HAOAHHS
MeOuuHoi oonomozu y 6uensadi 3HAmms yupposux eio-
oumkie wenen ckamepamu ma Komn iI0MepHUX npozpam
MOO€NIoBaHHs HeNPAMO20 6CMAHOGIEHHS OpeKemia, 6U20-
MOBNeHHA OPMOOOHMUYHUX Kan, Hagieayiinux wabno-
Hig, modeneti ma inwie. MeTOI0 TaHOTO TOCITiIZKEHHS.
Iiosuwenns egpexmusnocmi HAOAHHA CMOMAMONOSTUHOT
donomozu HaceleHHio YKpainu uiiaxom 6USHA4eHHs mpu-
8anocmi IHMpAoOparbHO2O0 CKAHYBAHHA wjenen 1 6U3HA-
YeHHS YEHMPATbHOI OKMI03il  JIKaApAMU-opmoooHmamu
6 ymosax KliHiuHo20 nputiomy. Matepiaam i mMertonm
nocaimkenas. [lepuwium 00’ekmom 00cnioxnceHHs Oyau
JUKapi-cmomamonocu, wo HA0awms MeOudHy O0OnomMozcy
3a cneyianbHICmI0O «OpmMoOOHMIAy pi3Hoi Keanighikayii,
Wo npayioroms 6 JNiKy8ANbHUX 3aK1a0ax pisHoi gopmu
eracnocmi 6 piznux pecionax xpainu. IIpeomemom ooci-
OJHCEHHSA CIMANA HOMEHKAAMYPa CYYACHUX 8U0i6 OPMOOOH-
muynoi donomoeu 6 Ykpaiui. [pyeum 06 ’ekmom Oocii-
0JiCeHHs cmana mpuganicms HAOAHHS CIMOMAMOA02IYHOL
OpmoOoHmuyHoi donomoeu 8 Yxpaiui. Bynu npogedeni
XpOHOMEmMpPadiCcHi cnocmepedcenns pooomu 12 nixapie-
opmooonmie (piznoi xeanighikayii ma 0oceidy pobomu)
no CKamyeawnws 3yoHux psoie y 12 nayicumis 3 opmoooH-
MUYHUMU NAMON02IAMU 8 YMOBAX KIIHIUHO20 NPULIOMY.
Pesynomamu xponomempaoicy 6ynu 3aneceni 6 «XpoHo-
Kapmy po6ouoeo uacy nikapsa-opmooonmay. Pe3yibraTu
AOCJTiMKeHHs Ta iX 00roBoOpeHHsl. AHani3 pe3yrbmamis
XPOHOMEMPAICHI CNOCMEPEICEHHS 3 OAHUMU NPOYecamu
noKaA3as, Wo Mmpusailicmv HAOAHHs OAHUX 6UOI8 00NOMO2U
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Hanpsamy 3anexcums 6i0 8ION0GIOHUX hakmopis, a came:
ncuxonoziuHa nid2omosxka nayicuma nepeo nposeoeHHAM
npoyeoypu, 1io2o nogedinka nio uac ii npogedeHHs, mex-
HIYHI napamempu IHMPAaopaIbHO20 CKaHepy, NPogecitinuil
00csi0 ma Keanigpikayis axieys, wo npayoe 3 OaHum
KOHKDEeMmHUM CKAHepOM, MeXHiUHi XapaKkmepucmuxu
KOMN TomepHoi  npocpamu, CRpOMOJICHICMb 006pobasimu
i iHmepnpemysamu OmMpumMani pe3yibmamu CKaHy8aHHs,
docmamubo MpuUAIUll 4ac HeoOXiOHuU Oasl pobomu
8 eleKmpoHux basax obniky nayienmis. BUCHOBOK. Ana-
i3 cnocmepedicenb 3a pobomoio 12 nikapis-opmooormis,
WO BUKOPUCMOBYIOMb Y CBOIll KNIHIYHIN npakmuyi iHmpa-
opanvHull CKamep, 008i6, W0 MpuUBANiCmes HAOAHHA Bi0-
NOBIOHUX 8UOIE OPMOOOHMUYHOI OONOMO2U KOTUBAEMbCS
y medicax 30,06-39,4 xeununu (8 cepednbomy) i Hanpsamy
3aexcumn 610 psdy 06 €KmMueHUX i Cyd ' eKMmusHUX parxmo-
pis. Ymoeni oounuyi mpyoomicmkocmi, 8i0nogioHo, 3Ha-
xo0amucsa y medcax 0,5-0,66 YOT.

KuarounoBi cioBa: sybowenenni anomanii, yCKiaOHeHHs
Kapiecy y dimetl ma 00pOCaux, YCKIAOHeHHs. 3aX60PI0BAHD
napoooHmy, yu@posuii nNpomoKo, CKAHY8AHH:, XPOHOMe-
mpaoic.

Relevance. Over the pasted decades, the spread
level of orthodontic pathologies has reached criti-
cal indicators. Thus, according to the data of local
scientists [1-4], in our country they varies between
24.43-83.33 % in children and 64.3-93.7 % in adoles-
cents and adults as complications of caries and perio-
dontal tissues diseases [5, 6].

Notoriously, that orthodontic care is not urgent
and providing mainly on a paid basis. Based on this,
in order to establish objective prices for patients and
fair calculation of doctors salaries, nurses and dental
technicians, as well as accounting for their work, a
normative indicators of the duration of this or that
technological stage of providing appropriate medical
care are necessarily needed [7].

Recently, digital technologies and protocols for
the provision of medical care in the form of taking
jaw digital impressions with scanners and com-
puter simulation programs for indirect installation of
brackets, production of orthodontic caps, navigation
templates, models, etc. have been widely introduced
into the everyday practice of orthodontists [8].

The algorithm for using such devices involves
the direct participation of the orthodontist at all diag-
nostic, clinical and technical stages of their use [9],
which must be reflected in the time standards for
orthodontic care.

Atthe modern stage of providing dental care, together
with traditional methods of taking jaw impressions and
determining the central occlusion, digital algorithms for
fixing the jaw topography and their relative location in
the oral cavity have appeared. This could be done with
the help of both intraoral and laboratory dental scanners,
digital computer models of the jaws.

The modern method of obtaining digital 3D jaw
models is the oral cavity scanning with an intraoral
scanner with the acquisition of computer files and
subsequent production of jaw models by printing on
a 3D printer (if necessary).

This method allows an orthodontist to do
everything independently, without the involvement of
third parties, at a time convenient for him, to send files
for consultations to other specialists and to the dental
laboratory for manufacturing products — for a large
material resources and time extent save [10, 11].

The disadvantages are the necessity to have expen-
sive equipment and undergo additional training.

Digital occlusion is a mandatory element of dental
orthodontic care. It can be determined simultaneously
with the removal of jaws digital impressions, and to
be an independent type of orthodontic manipulation.

Digital occlusion is necessary for the optimal
interposition of jaws digital models in the virtual
space in order to accurately manufacture the nec-
essary orthodontic products, to control and com-
pare the initial and final results of orthodontic
treatment [12-14].

Research materials and methods. The purpose
of this study is to increase the efficiency of providing
dental care to the population of Ukraine by determin-
ing the duration of jaws intraoral scanning and deter-
mining the central occlusion by orthodontists in the
clinical appointment conditions.

The first object of the study were dentists provid-
ing 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
provision the dental orthodontic care in Ukraine, and
the subject of the study was methodological meas-
ures and techniques for determining the duration of
jaws intraoral scanning and determining the central
occlusion by orthodontists in the clinical appoint-
ment conditions and defined standards of time and
conventional units of labor intensity of providing the
appropriate assistance.

Research methods:

—analytical — to determine the structure and nature
of the orthodontist’s labor costs while scanning the
oral cavity with an intraoral scanner and determining
the central occlusion,;

— timing — to determine the total duration of the
relevant clinical stages of the oral cavity scanning by
an orthodontist with an intraoral scanner and central
occlusion determination;
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— mathematical — to determine the departmental
standards value of the orthodontist’s working time
while scanning the oral cavity with an intraoral scan-
ner and the central occlusion determination;

— statistical — for processing research results.

To determine the duration of the relevant clinical
stages of scanning the oral cavity by an orthodon-
tist with an intraoral scanner and to determine the
central occlusion and establish the CUL, was used
the method of determining labor costs in dentistry
as modified by V. A. Labunets (1999) [15], which
was officially approved by the Ministry of Health of
Ukraine.

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;

Tzp — variable-repetitive time expenditure.

Statistical processing of timing results consists in
determining the weighted arithmetic average, with-
out determining the error of this indicator [16].

Research results and their discussion. The pro-
cess of the oral cavity scanning by an orthodontist
with an intraoral scanner and determining the central

occlusion consists of two stages each. The consulta-
tion stage is purely clinical, the second stage includes
a number of technical elements on working with den-
tal equipment.

Time-lapse observations of the work of 12 ortho-
dontists (of various qualifications and work experi-
ence) were carried out on scanning the dental rows of
12 patients with orthodontic pathologies in the con-
ditions of a clinical appointment. The results of the
timing were entered in the “Time chart of the ortho-
dontist’s working hours”.

At the same time, dentists used intraoral scanners
of various models and manufacturers. Eight doctors
received appropriate training in the use of intraoral
scanners at specialized educational institutions, four
learned how to work with the scanner on their own.

Our observations of the work of relevant special-
ists demonstrated that during intraoral scanning of
the oral cavity and defined central occlusion there
are no variable and repetitive time costs and all time
costs are indexed as constant.

The analysis of the results of the time-lapse obser-
vation of these processes showed that the duration of
these types provision of care directly depends on the
relevant factors, namely: the psychological prepara-
tion of the patient before the procedure, his behavior
during the procedure, the intraoral scanner technical
parameters, specialist’s professional experience and
qualification, which works with this specific scanner,
computer program technical characteristics, the abil-
ity to process and interpret the received scan results,
a sufficiently long time is required for work in elec-
tronic databases of patient records.

Thus, the time standards for these types of ortho-
dontic care are as follows:

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

Intraoral scanning of the oral cavity for the pur-
pose of making digital models of the jaws (as an
independent form of assistance) — 39.4 min.;

Taking impressions of the jaws using an intraoral
scanner for the purpose of consulting the patient and
further treatment planning (as an independent form
of care) — 34.75 min.;

Determination of occlusion by scanning with an
intraoral scanner (as an independent form of assis-
tance) — 33.19 min.

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

CUL =TS + 1CUL,

where:

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

TS — time standard (in minutes);

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

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

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

Intraoral scanning of the oral cavity for the pur-
pose of making digital models of the jaws (as an
independent form of assistance) — 0.66 CUL;

Taking impressions of the jaws using an intraoral
scanner for the purpose of consulting the patient and
further treatment planning (as an independent type of
care) — 0.58 CUL;

Determination of occlusion by scanning with an
intraoral scanner (as an independent form of assis-
tance) — 0.55 CUL.

Conclusion. The analysis of observations of the
work of 12 orthodontists using an intraoral scanner in
their clinical practice proved that the duration of pro-
viding the relevant types of orthodontic care ranges
from 30.06 to 39.4 minutes (on average) and directly
depends on a number of objective and subjective
factors. Conventional units of labor intensity, respec-
tively, ranges between 0.5-0.66 CUL.
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