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PERSPECTIVES OF THE DIGITAL METHODS OF DIAGNOSIS USAGE AND PLANNING OF DENTAL TREATMENT
IN MILITARY FIELD CONDITIONS

The high level of prevalence of dental diseases among servicemen of the Armed Forces of Ukraine requires the introduction
of modern types and methods of dental care into the daily practice of military dentists. One option for providing appropriate
assistance is the use of digital protocols for diagnosis, treatment planning and treatment of dental pathologies directly in the field
or in conditions close to them. As for improving and optimising the provision of dental care in these conditions, it makes sense to
complete mobile military dental offices with intraoral scanners and combined additive 3D printers with preliminary training of
personnel for their use.

Unfortunately, digital methods of dental care in Ukraine do not yet have official implementation due to the lack of approved
clinical protocols and time norms, which can be resolved by conducting organisational and research work on the unification of
clinical algorithms, determination of time norms, approval of state standards.

The purpose of this study is to increase the effectiveness of dental care to ukrainian servicemen by determining the possibilities
of using digital methods and protocols for diagnosis, planning and conducting prosthetic rehabilitation on the field.

The object of study is digital methods and protocols of diagnosis, treatment planning, manufacture of orthopaedic and
orthodontic structures.

Research methods:

- analytical - to determine digital methods and protocols of diagnosis, treatment planning, manufacture of orthopaedic and
orthodontic structures that can be used to provide dental care in the field.

Key words: digital protocols, scanning, timing, conventional units of labour intensity, 3D model, 3D printing, effectiveness of
dental care, military dentistry.

Mukosia Poxko, Ouser CaBuyk, Pocrucinap CrynHunbkui, AHacrtacia /Jenbra, Luig-Onechb
CrynHunbkuii. [IEPCIIEKTUBU 3ACTOCYBAHHA IU®POBUX METOAIB JIATHOCTUKHU 1 IIVIAHYBAHHSA

CTOMATOJIOTTYHOTO JIIKYBAHHSA Y BIMCbKOBO-I10JIbOBUX YMOBAX

Bucokull pigeHb posnogcrodiceHocmi cmomamoJ/102i4YHUX 3axeopreaHb ceped gilicbkogocayxcbosyie 3CY
guMazdae 8npoeadxiceHHs 8 NoBcsIKOEHHYy Npakmuky eilicbkogux Jikapig-cmomamosozie cyyacHux eudie i memodis
cmomamo.iozivHoi donomozu. O0HUM 3 8apiaHmie HA0aHHS 8i0n08idHOT donoMozu € 3acmoCcy8aHHs YUPpPOo8UX NPOMOKO1i8
diazHocmuKku, NAAHYBAHHS AIKYBAHHSA 1 AIKY8AHHS CMOMAMO/102i4HUX namo.02ill 6e3nocepedHb0 8 NONbLOBUX YMOBAX
a6o 8 ymosax, ujo HabaudxceHi do Hux. CmocoeHo yOOCKOHA/IeHHs ma onmuMmi3ayii HadaHHs cmomamosi02iuHoi donomozu
8 JdaHux ymoeax, mo € CeHC KoMnjiekmyeamu nepecysHi 8ilicbkogi cmomamosioziuHi kabiHemu iHMpaopaabHuUMu
cKaHepamu ma KombiHosaHumu adumueHumu 3D-npuHmepamu 3 nonepeoHiM HABYAHHAM nepcoHany 00 Iix
30CmMoCy8aHHs.

Haxcanw, yugposi memodu cmomamoioziuHoi donomoau 6 YkpaiHi we He maromb 0@iyiliHo2o enposadiceHHs yepe3 6pak
3ameepdiceHux KAIHIYHUX NPOMOKOAI8 | HOPM 4acy, WO MOXCHA 8UPIWUMU WASIXOM NPOBedeHHs 0p2aHi3ayiliHo-docai0HUYbKUX
po6im 3 yHighikayii KAIHIYHUX a120pumMmie, BUZHAYEHHS] HOPM YACy, 3ameepidiceH sl 0epHcasHuUx cmaHdapmis.

Memoto daHozo docaidxceHHs € nid8uujeHHs eheKmu8HOCmi HAOaHHS CMOMAmMo.102i4HOi 00NOMoz2U BilicbKOBOCAYHCOOBYAM
Ykpainu wsixom 8usHaveHHs Modxcausocmell 3acmocyeamHs yugpposux memodie i npomokoaie diaeHocmuku, nAaHy8aHHS |
npogedeHHst npomemuy4Hoi peabinimayii 8 n0/1b08uUX yM08AX.

06’ckmom docaidxnceHHAa € yugpposi memodu I npomokoau OiAZHOCMUKU, NJAAHY8AHHA JIKYEAHHSA, 6U20MO6/eHHS
opmonedu4Hux ma opmodoHMUYHUX KOHCMPYKYIL].
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Memodu docaidrceHHs:

- aHaaimu4Hull - 0419 8U3Ha4eHHs Yyugposux Memodie i npomoko.1ie diazHocmuku, NAAHY8AHHS AIKYB8AHHS, BU20MO8/1EHHS
opmonedu4HuUX ma opmoOOHMUYHUX KOHCMPYKYIl, Kl MOJXCHA 8uKopucmogysamu 015 HA0AQHHA CMOMamo/102iYHoi donomozu

8 No/1bOBUX YMOBAX.

Katouoei cnosa: yugpposi npomokoau, CkaHy8aHHs, XpoHoMempasic, yMosHi 00uHuyi mpydomicmkocmi, 3D-modenw, 3D-0pyk,
edpekmugHicmb HAOAHHA CMOMAaMo/102iYHOI donomozu, 8ilicbkosa cCmMomamos0z2is.

Relevance. According to the local authors, there
is a fairly large prevalence of dental diseases among
servicemen [1-4] and the solution to this problem
is complicated due to hostilities to repel aggression
against our country.

The provisions of the military doctrine of Ukraine
establish that dental assistance to servicemen of the
Armed Forces of Ukraine is provided both through
specialised military medical institutions and through
integration with civil medical institutions of various
forms of ownership [19]. However, today, all of them,
objectively, cannot solve a large proportion of the
dental problems of the military due to the fact that
these potential patients, as a rule, are not able to visit
inpatient dental institutions both due to the lack of time
required for treatment or prosthetics, and because of
the distance between medical institutions and places of
combat deployment. Therefore, for example, the process
of orthopaedic and orthodontic rehabilitation of dental
patients, which requires periodic visits by patients
to a doctor in order to file teeth, remove jaw prints,
fittings, determine occlusion, fixation of structures,
etc., requires immediate mandatory optimisation and
modernisation [18].

In military field conditions, dental care is provided
by mobile dental offices in which either military dentists
or volunteers with professional skills. In conditions that
allow only certain medical manipulations, they try to
provide an appropriate list of dental interventions that
are quite limited. Commonly, itis emergency therapeutic
or surgical care. With orthopaedic and orthodontic
assistance, everything is much more complicated, due
to the need of a sufficiently large number of plane,
voluminous and heavy dental equipment, resumable
material and attracting the services of a dental
technician, foundry, etc usage. Regarding additional
consultations of other specialists which are needed for
military patients in the field, it should be noted that this
process is extremely complicated due to the necessity
of communication and transmission of a large amount
of information in electronic format [9].

Intraoral scaner, computer programs for diagnosis
and treatment planning, digital 3D models of the jaws,
milling and 3D printing of models, crowns, bridge
structures, removable prostheses, caps and aligners,
navigation patterns in orthodontics and in dental
implantation are a small part of what can be done in
dentistry in virtual space [1, 3, 4, 5, 6, 7, 8, 13, 15, 16,
17, 20].

Materials and methods of research

The purpose of this study is to increase the
effectiveness of dental care to Ukrainian servicemen by
determining the possibilities of using digital methods
and protocols for diagnosis, planning and conducting
prosthetic rehabilitation in the field.

The object of study is digital methods and protocols
of diagnosis, treatment planning, manufacture of
orthopaedic and orthodontic structures.

Research methods:

- analytical - to determine digital methods and
protocols of diagnosis, treatment planning, manufacture
of orthopaedic and orthodontic structures that can be
used to provide dental care in the field.

The results of the study and their discussion The
development of scientific and technological progress in
medicine led to a fairly wide introduction into the daily
practice of dentists of digital methods and means of
providing appropriate specialised care.

As for improving and optimising the provision of
dental care in military field conditions, in our opinion,
it makes sense to complete mobile dental offices with
intraoral scanners with preliminary training of person-
nel in their use. The use of this gadget will allow addi-
tional both advisory measures by transferring the re-
ceived STL file to other specialists, as well as the initial
stage of orthopaedic and orthodontic care. Example:
serviceman Andriy M., 38 years old, suffered an injury to
the front group of teeth of the upper jaw when during
night shelling he jumped into the trench and hit the face
of a wooden board. At the end of the next treatment at
the clinic of maxillofacial surgery of a military hospital,
the orthopaedic doctor prepared the supporting teeth
for a bridge-shaped structure, removed with an intraoral
scanner, which was purchased and presented by volun-
teers, digital jaw prints, recorded central occlusion, made
an STL file and sent it to the dental laboratory at the pa-
tient's place of residence. Further, on a volunteer basis,
a bridge-shaped prosthesis made of metal-free ceramics
was made, which, after the arrival of the wounded at
home (12 days after the start of prosthetics), was record-
ed by a dentist in the patient’s oral cavity, again, on a
volunteer basis.

And there could be more such cases if military prima-
ry dentists had intraoral scanners in sufficient numbers,
because not all military patients have the opportunity
and time to visit a dentist somewhere at a distance, and
the ability to make dentures remotely without the in-
volvement of local dental technician, the cost of impres-
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sions and other expendable materials would be a great
bonus for military patients and doctors. Moreover, many
dental clinics and dental laboratories are ready to make
dentures, orthodontic structures, surgical templates and
provide dental services to the military as a volunteers.
And if not for volunteer, then there are resolutions of
the CMU of Ukraine that provide for the NHSU of almost
25,000 hryvnias for treatment and 14,000 hryvnias for
prosthetics of servicemen in the directions of command-
ers and medical workers of the military unit.

Thus, a military dentist can scan the patient's mouth,
take digital prints, create STL files and send them to the ap-
propriate medical institution where they will have a possi-
bility to analyse these files, to plan the treatment, prosthet-
ics or surgery, to print, if necessary, 3D models and to call a
serviceman at a convenient date or time for him.

The minimum set of equipment and materials is as
follows: tools for tooth preparation, intraoral scanner,
computer with the appropriate program, Internet. For
comparison, the minimum set of equipment and mate-
rials when providing dental orthopaedic care with tra-
ditional methods and means: tools for teeth prepara-
tion, material for prints, supergypsum of the 4th grade
of strength, supergypsum of the 3rd class of strength,
articulation gypsum, modelling and submersible wax,
articulator, trimmer for cutting models, electric spatula,
bath for melting wax, technical micromotor, polishing
and grinding motor, casting equipment, ceramic firing
furnace or photopolymeriser and additionally require
the position of dental equipment.

Another relevant way to apply digital dental care
protocols directly in the field is the manufacture of
orthopaedic or orthodontic structures on an additive
3D printer, which is quite small in size, easy to use and
gives excellent results. Minimum set of materials and
equipment: tools for tooth preparation, intraoral scan-
ner, computer with the appropriate program, Internet,
additive combined 3D printer with built-in photopoly-
meriser and ultrasonic washing, resin for models, resin

for crowns. Again, staff training is required to work on
such equipment.

Unfortunately, digital methods of dental care in
Ukraine have not yet had official implementation due to
the lack of approved clinical protocols and time norms
for their use. This leads to the fact that these types of
dental interventions cannot, for example, be entered
into the patient's electronic card, taken into account
when calculating the cost of dental service and calcu-
lating the salaries of specialists.

To solve this problem, it is necessary, first of all, to
prescribe the optimal clinical algorithms for the use
of digital methods in dentistry, to conduct time-metre
studies of their duration, to determine the conditional
units of labour intensity (CUT) of the work of special-
ists, to approve in the form of state standards for the
provision of appropriate dental care and then to intro-
duce into the daily activities of military dentists [12].

It should be particularly noted that the work of spe-
cialists with digital protocols requires the fulfilment of
some conditions, namely:

Mandatory training of personnel in the use of digital
equipment and work in computer programs of diagno-
sis and treatment planning;

The presence of a modern computer with a power-
ful video card;

Availability of high-speed Internet for transmitting
the received data and connecting digital equipment
with cloud information storages.

Conclusion Modern digital methods and means of
diagnosis, planning and treatment have found quite
wide application in dental practice. However, military
dentistry, due to its specifics, has not yet undergone
appropriate implementation for a number of reasons.

To solve these problems, it is necessary to carry out
a number of organisational and research activities that
will make it possible to use digital protocols in the daily
practice of a military dentist to improve and optimise
the provision of dental care in the field.
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