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REMOTE DIAGNOSIS OF TRAUMATIC PROSTHETIC
STOMATITIS USING A TELEMEDICINE DEVICE

The digital photography protocol has been successfully applied in
various areas of dental practice. The use of digital photography in
teledentistry expands the possibilities for the remote diagnosis of a
range of dental conditions. Several authors described the use of
digital photography for diagnosing diseases of the oral mucosa and
remote assessment of traumatic dental injuries.

The aim of this study was to assess the level of agreement
between experts when suspecting traumatic prosthetic stomatitis
caused by partial removable dentures (PRDs) by comparing in-
person and remote diagnoses.

Materials and methods: This study included 57 patients who
were fitted with PRDs. Patients received treatment at the clinic of the
dentistry department of the Educational-Scientific Medical Institute
of Sumy State University (Sumy) and the dental office of the
University Clinic of Sumy State University (Sumy). Clinical
examination data were recorded in the outpatient dental record (form
043/0), and digital photographs were taken using a telemedicine
device camera, stored on the device's memory card, and
synchronized with cloud storage. Six experts remotely formulated
their diagnoses based on an analysis of digital photographs. The
accuracy of remote diagnosis was assessed by comparing it to the
"gold standard" of in-person diagnosis at the clinic. Data were
analyzed using Gwet's AC1 test to evaluate the agreement between
the two methods.

Results: The agreement levels between researchers for in-person
and remote diagnoses formulated exclusively using images were 0.83
or higher (95% confidence interval: 0.73-0.91).

Conclusion: The accuracy of remote diagnoses was comparable
to those made directly in the clinic. Telemedicine systems can be an
effective tool for the remote visual assessment of a patient's
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condition during the post-prosthesis period. Keywords: Teledentistry,
prosthetic stomatitis, partial removable dentures, diagnostic
visualization.
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BIIJAJIEHA JIATHOCTHUKA TPABMATHUYHUX IMPOTE3HUX
CTOMATHUTIB 3 BHKOPUCTAHHSAM TEJIEMEJIWYHOI'O
IMPUCTPOIO

udposuit GoTONPOTOKON YCHINIHO 3aCTOCOBYETHCS Yy PI3HHX
HanpsMKax CTOMATOJIOTIYHOI TpaKTUKH. BukopucraHHs undpoBoi
doTorpadii B TeIECTOMATOOTIT TO3BOJSIE POMIMPUTHA MOKIUBOCTI IS
BiZTaNIeHO] IIarHOCTHKHU PSAY CTOMATOJOTIYHUX 3aXBOpIOBaHb. Hu3koro
aBTOPIB OMHCaHO 3acTocyBaHHSA NHU(POBOI (oTorpadii AN AiarHOCTHKH
3aXBOPIOBaHb CJIN30BOI OOOJIOHKM TOPOKHWHH pOTa, a TaKOX IS
BiJIaJIeHOI OIIHKH TPaBMaTHYHHUX TOIIKOKEHb 3y0iB.

MeTo10 IOCTiKCHHS 00paHa OIliHKa PiBHA 3TOM MiX SKCTIepTaMu
Opy TJ03pi Ha HAasBHICTh TPaBMaTHYHOTO MPOTE3HOI'O CTOMATHTY,
BUKJIMKAHOTO YaCTKOBHM 3HIMHUM IUIaCTUHKOBUM mpote3oMm (U3IIIT)
NPY MOPIBHSAHHI J1arHO3iB, MOCTABJICHUX OYHO Ta AMCTAHIIHHO.

Marepiann Ta mMeroam: y BUOIpKY yBIHIUIM 57 Mali€eHTIB, SKUM
Oyno Buroroeneno Y3IIII. IMaumientn mpoxonaunu JiKyBaHHS Ha Oasi
KIIiHIKH Kadenpu cromaronorii HaB4ampbHO-HAyKOBOTO MEAHYHOTO
inctutyTy CyMCBKOTO [IepxkaBHOro yHiBepcurety (M. Cymm) Ta
CTOMATOJIOTIYHOTO KabiHeTy VYHiBepcuTeTchkol KiiHIKH CyMCBKOTO
nepxapHoro yHiBepcutery (M. Cymm). [aHi KIHIYHOTO OOCTEXEHHS
3aHOCHIMCS 10 amOyJaToOpHOI KapTH CTOMAaToJIOTIYHOTO XBOPOTO
(popma 043/0), a 1mbpoBi doTorpadii 3HIMaNIHCT Kameporo
TENIEMEIMYHOT0 TPHUCTPOI0 31 30€peeHHsM IX Ha KapTLi mnam'sri
NPUCTPOIO Ta CHHXPOHI3aliero 3 xMmapHuM cxoBumieM. lllecrepo
EKCIIepTiB BifJajeHo chOpMyYJIIOBaIM CBOI JiarHO3M Ha OCHOBI aHai3y
mdposux  dororpadiii.
OIIHIOBAJM MUISXOM ii TOPIBHSHHS i3 «30JIOTUM CTaHIAPTOM» OYHOL

TouHICT,  JUCTAHLIMHOI  JIarHOCTHUKH
JIarHOCTUKY B KJiHimi. JlaHi Oyiu mpoaHali30BaHi 3a TOTIOMOTOI0 TECTY
Gwet AC1 1st OIHKH y3TO/KSHOCTI MiXK JBOMa METOIaMH.

PesynbTaTH: piBHI 3roAM MK IOCHITHAKAMH MIDK OYHHM Ta
BiJIaJICHUM JliarHO3aMH, C(POPMYIILOBAHUMH BHKIFOYHO 32 JOMOMOTOIO
300paxens, ctanoBuiu 0,83 ado Buie (95% mosipuwii inrepsan: 0,73—
0,91).

BuCHOBOK: TOYHICTH BifJIaJieHWX AiarHO3iB MOXKHA TOPIBHITH 3
JliarHO3aMHM, TIOCTaBICHUMH Oe3mocepeHho B KiiHimi. TenmemeanmdHi
CHUCTEMH MOXYTh OyTH e(EeKTUBHHM IHCTPYMEHTOM MJISl BiJIaJI€HOTO
Bi3yaJILHOTO OIIHIOBAHHS CTaHy MAIli€HTa B MEPiOJi MICIIA HAKJIaJaHHS
poTe3y.
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ABBREVIATION
PRD - partial removable dentures

INTRODUCTION

Traumatic prosthetic stomatitis is the most common
complication associated with prosthetic plate dentures
[1, 2]. This is because of the insufficient conformity of
the prosthesis base shape to the prosthetic bed [3].
Because of the action of such a prosthesis on the tissues
of the oral cavity, a range of symptoms characteristic of
both acute and chronic trauma of the oral mucosa may
develop. In the period from 1 to 7 days after prosthesis
application, patients may experience erosions, pressure
sores, and ulcers on the mucous membrane of the
prosthetic bed [4, 5].

When fitting partial removable dentures (PRDs),
patients also undergo a period of adaptation to the
prosthesis, accompanied by significant discomfort such
as excessive salivation, sensation of a foreign body in
the mouth, and partial loss of taste and temperature
sensitivity [6, 7, 8]. During this period, the main task of
the dentist is to monitor the adaptation process of the
tissues of the prosthetic bed to the prosthesis and to
differentiate between signs of direct traumatic action of
the PRD based on the temporary side effects of its
application [6, 8].

Accessibility of follow-up examinations and
specialist consultations is a critical factor in the success
of prosthetic treatment. The inability to make frequent
visits to dentists is a problem for many patients,
especially those living in rural areas [9]. In such
circumstances, the use of teledentistry allows for timely
diagnosis and prevention of possible complications
during prosthetic treatment [10, 11].

Digital photography using a smartphone camera is a
technically simple and widely feasible method to
provide remote  monitoring and  consultation.
Photographs of dental interventions are actively used in
research, student education, and patient communication
[12].

Teledentistry is experiencing rapid development,
driven by advancements in information and
telecommunication technologies. The application of
various teledentistry practices is limited by ethical and
legislative norms [11, 12].

The necessity to analyze the reliability of remote
diagnosis during the patient's adaptation period to PRDs
led to the selection of the aim of this study.

MATERIALS AND METHODS

The study included patients undergoing orthopedic
treatment at the clinic of the dentistry department and
the university clinic, who were fitted with PRDs that
met clinical requirements. The patients underwent
training using prostheses and received recommendations

for the adaptation period. Care and usage instructions
for the prosthesis were provided according to a pre-
agreed standardized protocol. Follow-up examinations
were scheduled for each patient after 2 days. Patients
who underwent follow-up examination at the
department clinic were selected for the study. Patients
with toxic and allergic reactions to PRD components
were excluded from the study. During the clinical
follow-up examination, the dentist assessed the presence
or absence of traumatic prosthetic stomatitis by using a
commonly accepted methodology.

For the clinical assessment of the prosthetic bed
condition, the researcher inquired about patient
complaints of pain during prosthesis use and difficulty
in chewing food. The objective symptoms of
mechanical trauma include erosions, pressure sores, and
ulcers on the mucous membrane of the oral cavity.

Based on the results of the clinical examination, the
condition of the patient's oral mucous membrane was
characterized as satisfactory, or a diagnosis of traumatic
prosthetic stomatitis was established.

Examination findings were recorded in outpatient
dental records (form 043/0). After clinical assessment of
the prosthetic bed tissues, the researcher performed
imaging of the oral cavity area where the prosthesis was
previously located using the TytoPro telemedicine
control device (TytoCare Ltd., Israel).

The imaging was conducted so that the prosthetic
bed area occupied no less than 80% of the image area.

The images were stored on the memory card of the
device and synchronized with the cloud storage in their
original quality without compression. Each image was
numbered from 1 to 57, corresponding to the patient's
number in the study. Before the imaging procedure, all
patients were informed of the study and provided
consent to participate.

Six experts, independently of each other, received
links to the photographs of the 57 patients and
instructions for their assessment. Each expert was
required to determine the presence or absence of
traumatic prosthetic stomatitis by using a photograph of
the patient's prosthetic bed. No additional information
regarding the patients was provided to the experts.

The experts’ conclusions regarding each of the
proposed images were entered into a text document,
where the photograph number corresponded to the
conclusion regarding the patient's condition. The
conclusions were sent to the researcher via email.

To assess the agreement of conclusions between the
experts who conducted clinical diagnosis and those who
used remote diagnosis via digital photography, Gwet's
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AC1 criterion was utilized [13, 14]. Agreement
assessment using Gwet's AC1 criterion provides more
reliable results than Cohen's kappa [15].

RESULTS AND DISCUSSION

Overall, the study included 57 patients, the majority
of whom were male (63%). The ages of the patients
ranged from 52 to 61 years.

Among the 57 patients, clinical examination
detected 12 individuals (21%) with symptoms of
traumatic prosthetic stomatitis. All symptoms were
indicative of acute mechanical trauma, such as erosion.
The characteristics of the study population are
summarized in Table 1.

Table 1 — Characteristics of the study population
(in % out of total number of participants)

; ; Sex
P
Male Female
Traumatic
prosthetic 4 (7%) 5 (9%) 9 (16%)
stomatitis
Satisfactory |35 606y | 16 (28%) | 48 (84%)
condition
Total 36 (63%) | 21 (37%) | 57 (100%)

Gwet's AC1 criterion was used to assess agreement
between experts. The standard interval scale for
interpreting agreement was established as follows: 0.8 <
ACI < 1.0 (very good); 0.6 < AC1 < 0.8 (good); 0.4 <
ACI1 0.6 (fair); 0.2 < AC1 < 0.4 (poor); and <0.2 (very
poor) [13, 14].

prosthtetic stomatitis

satisfactory condition

1 1 1 1 1 1 1 1
| 1

An agreement assessment of expert opinions was
conducted separately for the group of patients with
confirmed traumatic prosthetic stomatitis and for
patients with satisfactory conditions.

In the group of patients with clinically confirmed
traumatic prosthetic stomatitis, the agreement value was
0.71 (95% confidence interval (95% CI): 0.58-0.85)
(Figure 1).

For patients with satisfactory tissue conditions of the
prosthetic bed, the agreement value was 0.76 (95% ClI:
0.67-0.88) (Figure 1).

The data showed that the values were concentrated
around the mean, suggesting that there were no
ambiguities in the diagnoses.

The agreement between the opinions of experts for
each of the comparisons in the nominal scale was
deemed "good."

The slightly lower agreement result for patients with
prosthetic stomatitis may be attributed to cases of less
pronounced mucous membrane damage, making it
difficult to detect in photographs.

This finding emphasizes the significance of
thorough clinical examination for identifying patients
with traumatic prosthetic stomatitis, even without the
use of remote diagnostic techniques. However, it also
underscores the prevalence of this condition in patients
fitted with partially removable dentures.

Further analysis revealed a high level of agreement
between the conclusions drawn by experts using remote
diagnosis through digital photography and those
conducting clinical diagnosis. Gwet's AC1 criterion was
used to assess this agreement, which provided reliable
results compared to other methods.

0.62 0.71 0.82 0.92

e S N ey |
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Figure 1 — Agreement values of expert opinions in the group of patients with clinically confirmed traumatic
prosthetic stomatitis and in patients with satisfactory conditions of the mucous membrane of the prosthetic bed

These findings indicate that remote diagnosis using
digital photography can be a useful tool in assessing
traumatic prosthetic stomatitis, particularly in cases
where patients residing in rural areas cannot easily visit
the dentist. Moreover, the convenience and accessibility

of digital photography make it a practical option for
remote diagnosis in dental practice.

The results obtained from the two patient groups
demonstrate that remote assessment of the prosthetic
field state via photography is comparable to clinical
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evaluation. Examining digital images for remote
diagnostics provides additional opportunities for
multidisciplinary consultation and collaborative patient
management by specialists in the same field.

In situations where clinical diagnosis is not feasible,
this approach allows for timely patient consultation and
prevents the development of serious complications.

The straightforward nature of the proposed
methodology makes it suitable for widespread
application by both  medical personnel and

nonprofessionals.

Incorporating additional medical information, such
as patient history and complaints, into the remote
diagnostic algorithm can enhance diagnostic accuracy.

This study did not consider other forms of the

PROSPECTS FOR FUTURE RESEARCH

negative impact of partial removable dentures (PRDs)
on the tissues of the prosthetic field, including toxic
reactions to excess monomers in the plastic base of the
denture, allergic reactions to denture components,
hyperplastic reactions of the oral mucosa, and infectious
lesions of the prosthetic bed due to wearing PRDs.
Furthermore, the initial conditions for denture fixation
and stabilization were not considered. Therefore, it is
essential to study these factors in future studies.

CONCLUSION
The assessment of the level of agreement between
expert opinions regarding clinical and remote

diagnostics of traumatic prosthetic stomatitis is deemed
to be "good," thereby facilitating its integration into the
teledentistry practice complex.

Future investigations should encompass a diverse array of pathological manifestations potentially induced by the
application of Removable Partial Dentures (RPDs), including toxicological and/or allergenic responses. Moreover, the
augmentation of teledental methodologies for patient surveillance warrants further investigation.
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