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ABSTRACT

BACKGROUND: Modern dental practice frequently involves the use of invasive instruments. In complex clinical settings with
limited access to the operative field, such tools can cause unintended trauma to the oral mucosa. Existing protective methods
have notable limitations and do not fully prevent mechanical injury to oral soft tissues. As a potential solution, the authors
propose the use of mouth protectors.

AIM: To evaluate the clinical efficacy of the proposed mouth protectors.

METHODS: A single-center, observational, prospective study was conducted involving 40 patients aged 20 to 60 years
undergoing prosthodontic treatment with fixed dental prostheses. Participants were randomly assigned to two equal groups.
Group A received treatment using the proposed mouth protectors during tooth preparation. Group B underwent tooth preparation
without mouth protectors. The total duration of the study was 5 weeks. Throughout the study, all cases of unintended oral
mucosal injury occurring during the tooth preparation stage were recorded for both groups using visual inspection and staining,
and documented in a summary table. The surface area of the lesions was measured photometrically, and patient-reported
symptoms were assessed via structured interviews. The results were compared between groups to assess the effectiveness
of the mouth protectors.

RESULTS: All participants completed the study. The incidence of oral mucosal injuries in Group A was 76.9% lower than in
Group B. The total lesion area in Group A was 74.6% smaller than in Group B.

CONCLUSION: The findings demonstrate the effectiveness of the proposed mouth protectors in reducing mechanical injury to
the oral mucosa during prosthodontic procedures.
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3awmTHbIE CTOMATO/IOrMYECKMe HaKNaAKK KaK cnocob
NpoPUNAKTUKU HeXKenaTeNbHbIX NOBpeXAeHUu
C/IN3UCTOM 060/104KM NONOCTU pTa NPU UCNONb30BAHUU
CTOMATO0JIOrM4eCKUX MHCTPYMEHTOB

A.B. l'ycekos, 0.C. I'yutep, A.C. KokyHoBa, C.W. KanuHosckui, HM. Llysanos, [.I'. *ykoseL,

Ps3aHcKuin rocyaapcTBEHHbIA MeAULMHCKUIA YHUBEPCUTET MMeHM akaaemuka V.M. Masnosa, PasaHb, Poccus

AHHOTALMA

06ocHoBaHue. CoBpeMeHHas CTOMATONOrMYECKan NPaKTUKA COMPSKEHA C MPUMEHEHNEM PSAA arpecCUBHBIX MHCTPYMEHTOB.
PaboTa ¢ [laHHbIMU MHCTPYMEHTaMU B CIOMHBIX KITMHUYECKUX YCIIOBUSX, NPU OFPaHUYEHHOM [LOCTYNE K MECTy NpoBefAeHMs
MaHUNYNALMU MOXKET NPUBOAMUTL K HEXeNaTelbHOMY NMOBPEXAEHWI CIM3UCTOM 060/104KM NONOCTM pTa. TeM He MeHee B KIK-
HWYECKOW MpaKTUKe COBPEMEHHbIE CPEACTBA €€ 3aLLMTbl MMEKOT pAS He[OCTaTKOB M He CrocobHbI B MOMHOM Mepe 3alUMTUTL
C/M3UCTYI0 060/10YKY NMONOCTU pTa OT MeXaHMYeCcKUX MOBPEXAEHWNA. B KauecTBe BO3MOXKHOMO peLueHnst AaHHOW npobneMbl
KOJINEKTMBOM aBTOPOB MpeAsiaraeTcs UCMoNb30BaTh 3alLMUTHbIE CTOMATONIOMMYECKUE HaKaKu.

Lenb. OueHka 3 deKTMBHOCTM NPUMEHEHUS MPeIaraeMblX aBTOpPaMM 3aLLUMTHBIX CTOMATONIONMYECKUX HAKMa[oK B KIMHM-
YECKOMN MPaKTHKe.

Matepuanbl u Metoabl. [poBeeHo 06cepBaLMOHHOE NPOCMEKTMBHOE BbIGOPOUHOE OJHOLEHTPOBOE MCCNEA0BaHME, KOTO-
poe BbINOSHAMOCL NYTEM HabMOAeHNs 3a rpynmnoii NaLuMeHToB B NPOLECCe OPTOMEAWNYECKOrO JIeYeHMs C NPUMEHEHNEM He-
CBHEMHBIX KOHCTPYKUMIA. B nccneposanum npunmmMany yyactve 40 yenosek B Bospacte oT 20 go 60 net, pa3aeneHHbix Ha 2
paBHble Fpynnbl. Y MauueHToB U3 NepBoi rpynnbl (Fpynna «A») Ha aTane, CBA3aHHOM C NpenapupoBaHueM 3y60B, NPUMEHANN
npeznaraeMble aBTOpaMu CTOMATONIOMMYECKUE HaKNaAKK. Y naumneHToB U3 BTOpoM rpynnbl (rpynna «b») neyeHue Ha AaHHOM
3Tane Npoxoauno 6e3 UCMosb30BaHMs CTOMATOMIOMMYECKUX HakNaaoK. 06LLas NpoaomKMTeNbHOCTL UCCEA0BaHNSA COCTaBMNa
5 Hep. B xofe uccnepoBakus Ans 0benx rpynn NyTéM BU3yanbHOro HabmoAeHns U oKpaluMBaHUsA GUKCMPOBaNM U 3aHOCUIK
B CBOAHYI TabnmLy Bce Cryyan HexenatesbHOr0 MOBPEXAEHUS CAM3UCTON 060SI04KM MOMOCTW pTa, BO3HWUKLLME Ha 3Tane
npenapupoBaHus 3yboB. DoToMETpUYECKUM METOAOM OMpefensyiv Molafb NOBPEXAEHUA U OLEHUBaNM CybbeKTUBHbIE
OLLLLLIEHWS NPY NMOBPEXEHUAX CIM3KCTO 060/104KKM NonocTu pTa (MocpeAcTBOM onpoca naumeHToB). Ha ocHoBaHuu nony-
YeHHbIX [LaHHbIX Aenanu BbiBofbl 06 IPHEKTUBHOCTU NPUMEHEHMSA NpeAJlaraeMbiX aBTOpPaMM 3aLLMTHBIX CTOMATONIOMUYECKMUX
HaKNafoK.

Pesynbtatbl. Bce nauueHThl ycrewHo 3aBepLUMan yyacThe B UCCef0BaHWU. YCTaHOBNIEHO, YTO MaLMeHTbl U3 rpynmbl «Ax»
noABepranncb HexenarenbHbIM MOBPEXAEHUAM CIIM3NUCTON 060M104KKM Ha 76,9% MeHblUe, YyeM NauMeHTbl U3 rpynnbl «b».
CymMapHasi nnoLaab nofayyeHHbIX MOBPEXAEHUI B rpynne «A» bbina Ha 74,6% MeHbLue, YeM B rpynne «b».

3aknioueHue. PesynbTathl MccnefoBaHUA NOATBEPAUIM 3B(EKTUBHOCTb MCMONb30BaHNA MPeAnaraeMblx CTOMaTonoruye-
CKWX HaK/aioK.

KnioueBble cnoBa: 3alLUTHbIE CTOMATONOrMYECKUE HAKNIaAKK; CTOMATONOrus; npenapuposaHue 3)’608; nospexaeHuna cnu-
3UCTOM 060/104KM NONOCTU pTa; OC/I0XXHEeHUA B CTOMATOJI0MUK.
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BACKGROUND

Various materials and devices are used in
dentistry to isolate and restrict the operative field,
including cotton rolls, saliva absorbent pads, and
the rubber dam system [1, 2]. These methods can
effectively protect the operative field from oral
fluid and the surrounding tissues from aggressive
agents used during treatment. For example, cotton
rolls cannot fully protect the oral mucosa from
traumatic injury because of insufficient fixation.
Saliva absorbent pads, by contrast, provide stable
fixation and reliable protection of the oral mucosa
from trauma; however, their placement area is
limited, and they are relatively costly and not
reusable. The rubber dam system cannot be used
during tooth preparation for fixed prosthodontic
restorations. Its primary purpose is to isolate the
operative field from saliva and irritating solutions.
A common drawback of all currently available dental
isolation devices is their insufficient protection
against mechanical impact on the isolated areas
of the oral cavity [3]. Moreover, any instrumental
dental procedure performed in the oral cavity may,
under certain circumstances, cause unintended oral
mucosa trauma and result in complications such
as acute iatrogenic injury [4]. In rare cases, when
trauma is extensive or sufficiently deep, patients may
require emergency care. Any traumatic injury in the
oral cavity, when local cell-mediated and humoral
immunity factors are insufficient, will inevitably be
complicated by infection, which delays and hinders
successful healing [5]. Periodontal tissue trauma
during tooth preparation induces inflammation,
sustained not only by the virulence factors and
toxins of established periodontopathogens but
also by their microbial consortia. This response
increases virulence and upregulates the secretion
of interleukin 1B (IL-1B) and soluble CD14 (sCD14),
ultimately causing alveolar bone destruction [6].
The most adverse outcome of wound healing in such
cases is scarring [7, 8].

Thus, under certain circumstances, iatrogenic trauma
occurring during dental procedures can unacceptably
complicate subsequent stages of dental rehabilitation.
Therefore, developing preventive approaches to such
injuries may minimize risks, enhance safety in dental
practice, and improve the predictability of treatment
outcomes.

AM

This study aimed to evaluate the clinical
effectiveness of the proposed mouth protectors.
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METHODS

To protect the oral cavity from injuries caused by
unintended trauma from dental instruments during
treatment, the authors proposed the use of original
mouth protectors [9]. A prototype of this device is
shown in Fig. 1-9. The mouth protector is a three-layer
disposable device (pad) that is secured to the areas
of the oral cavity requiring protection. During use, the
protector is placed intraorally and positioned over the
mucosal site requiring protection. After the required
dental procedures, the mouth protector is carefully
removed from the oral mucosa and discarded. Mouth
protectors of various sizes are proposed, designed
to shield the mucobuccal fold, cheek, hard palate,
tongue, and sublingual area. During the study, all cases
of unintended oral mucosal injuries occurring during
tooth preparation were identified by visual inspection
and staining and entered into a summary table for
both groups. The lesion surface area was measured
photometrically, and patient-reported symptoms of
oral mucosa trauma were assessed via interviews.
The collected data were used to evaluate the clinical
effectiveness of the proposed mouth protectors. To
delineate the boundaries of traumatic oral mucosa
lesions after tooth preparation, areas were stained
with Color-Test No. 1 solution (VladMiVa, Russia) using
the original method [10].

Study Design

It was an observational, prospective, single-center,
controlled, nonrandomized study. The study included
40 patients with patient-specific treatment-complicating
factors who underwent prosthodontic rehabilitation in
the posterior segments of the dentition. Participants
were 20-60 years of age.

Patients were divided into two groups: group A
received prosthodontic rehabilitation using the
proposed mouth protectors; group B (control)
underwent prosthodontic rehabilitation without mouth
protectors. Each group included 2 patients with complex
medical histories (conditions increasing the risk of oral
mucosal injury during treatment): 2 diagnosed with
Parkinson disease (ICD-10 code G20) and 2 diagnosed
with chronic motor tics of the facial musculature (ICD-
10 code F95.1).

Prosthodontic treatment was performed by
4 prosthodontists, each with at least 5 years of
clinical experience and holding a first- or second-
level professional certification. Each dentist treated
5 patients from each group. Study procedures (detection
of oral mucosa trauma, staining, and documentation)
were performed by 2 independent prosthodontists of
the highest professional qualification who were not
involved in treatment delivery.
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Fig. 1. Mouth protectors designed to shield the oral mucosa (smooth side facing the mucosa): a, general view; b, positioned
on the lingual surface of the alveolar process to protect tooth 36 (FDI/ISO designation; mandibular left first molar);
¢, positioned on the buccal and palatal surfaces of the alveolar process to protect tooth 17; d, positioned on the buccal
and lingual surfaces of the alveolar process to protect tooth 46; e, positioned on the lingual and vestibular surfaces of the
alveolar process to protect teeth 32, 31, 41, and 42; f, positioned on the lingual and vestibular surfaces of the alveolar
process to protect teeth 35, 34, 33, 32, 31, 41, 42, 43, and 44; g, positioned on the lingual surface of the alveolar process
and the tongue to protect tooth 46; h, positioned on the buccal and palatal surfaces of the alveolar process to protect teeth 25

and 26.
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Fig. 2. Structure of the dental mouth protector designed to shield the oral mucosa, from top to bottom: outer layer made of
high-strength polymer; middle layer of nonwoven polyester (Siyifang, Cordura oxford fabric; Siyifang, China); inner layer of
hydrophilic material MC-100 (Defy, Russia). All layers were bonded with Technomelt PS 1540 adhesive (Henkel Adhesives,

Germany).

Eligibility Criteria

Inclusion criteria: The primary inclusion criterion was
the need for tooth preparation for fixed prosthodontic
restorations and the presence of individual features
complicating treatment.

Individual factors complicating prosthodontic
treatment included heightened anxiety during dental
visits, an exaggerated gag reflex, and specific
anatomical variations that hindered access and
visibility at the treatment site (e.g., buccal soft tissues
obstructing access of the handpiece to the vestibular
surfaces of teeth). In patients with complex medical
histories, these features included tremor in Parkinson
disease and involuntary facial muscle movements
associated with motor tics. Additional inclusion criteria
were the absence of any pathological changes in the
oral mucosa and a signed informed consent form for
study participation.

Exclusion criteria: refusal to participate in the
study; HIV infection or parenterally transmitted viral
hepatitis based on medical history or records; patient
nonadherence to study procedures; the need for
prolonged preparatory treatment before prosthodontic
rehabilitation in general or before the placement of
fixed restorations; and, for female patients, pregnancy
or lactation.

Study Setting

The study was conducted at the Department of
Prosthodontics and Orthodontics, Ryazan State Medical
University named after Academician |.P. Pavlov.
Participants were recruited from patients seeking
prosthodontic rehabilitation during routine outpatient
visits.

B0l https://doi.org/10.]

Study Duration

During the enrollment period, patients were
screened and recruited into the study, assigned to
groups, and scheduled for visits.

The follow-up period for patients was 5 weeks.
Within this period, each patient was observed on the
day of their tooth preparation appointment. In the
final week of the study, results were summarized
and analyzed. No deviations from the planned study
schedule occurred. Upon completion of the clinical
phase, a patent for the mouth protectors was obtained
based on the study findings [9].

Intervention

As part of the study, clinical examinations were
performed immediately before and after tooth preparation.
During the initial pre-preparation examination, the
condition of the oral mucosa in the operative area was
assessed to confirm the absence of lesions or trauma.
During the second examination, traumatic injuries to
the oral mucosa resulting from tooth preparation were
documented. After both examinations, patients were
interviewed to assess their subjective experience of oral
mucosa trauma during tooth preparation.

Main Study Outcome

All cases of unintended oral mucosa trauma
identified after tooth preparation were documented in
a summary table. Lesions were categorized by anatomic
site: tongue mucosa, hard palate, retromolar area, and
buccal mucosa.

A comparative analysis of the number and
distribution of oral mucosa injuries between groups
was performed.

7816/dent582067
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Additional Study Outcomes

In addition to comparing the total number of
oral mucosa injuries between groups, the visually
detected traumatic lesions were stained, and their
total area was measured photometrically for each of
the above-mentioned anatomic sites. The results were
recorded in a summary table and expressed in square
millimeters (mm?). In addition, pain intensity during
tooth preparation was assessed in both groups using
the Numeric Rating Scale (NRS).

Subgroup Analysis

Both groups included 20 patients each. Patients
meeting inclusion criteria were assigned to groups
regardless of sex, age, or primary diagnosis. Patients
with complex medical histories were distributed so
that each group contained an equal number of such
participants with different verified diagnoses.

Outcomes Registration

Documentation of unintended oral mucosa injuries
was performed by expert dentists in several stages.
First, in the prosthodontic operatory, a clinical
examination of the oral cavity was performed directly
in the dental chair using 4.0x magnification dental
binocular loupes, a 3-W LED headlamp, and standard
diagnostic instruments. To improve visualization of
the oral cavity, mouth props and lip retractors were
also used.

Staining results were interpreted as follows:
the area of injury caused during tooth preparation
was defined as the region surrounding the visually
identified oral mucosal lesion that stained dark to
light brown. The lesion area was measured using
photometry. Images of the identified mucosal lesions
were captured with a calibrated intraoral scanner,
Trios 3 (3Shape, Denmark), in intraoral camera mode.
To improve measurement accuracy, a semitransparent
grid with 1 mm? divisions was placed over adjacent
healthy mucosa during image acquisition. The area
of each lesion was then calculated using the GIMP
graphic software package, and the total lesion area
was determined for each site: buccal mucosa, hard
palate, sublingual area, retromolar area, and tongue.
Results were expressed in square millimeters (mm?).
In addition, the total number of lesions was recorded
for each anatomic site.

To assess pain perception at the time of oral
mucosal injury, patients were interviewed at the
end of this stage using the widely accepted Numeric
Rating Scale for pain (NRS). They were asked to rate
the intensity of pain at the moment of mucosal injury
on a scale from 0 to 10. A score of 0 corresponded
to no pain, and a score of 10 represented unbearable
pain. For each study group, mean pain scores were

Vol. 29 (2) 2025
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calculated based on all participants’ responses and
compared between groups. Results were reported as
M + SD.

Statistical Analysis

Sample size: As this was a pilot study designed
to obtain preliminary data on the use of the proposed
moth protectors, no formal sample size calculation
was performed.

Data analysis: Statistical analysis was performed
using MedCalc version 20.104 (MedCalc, Belgium).
One-way analysis of variance was applied, with
statistical significance set at p < 0.05. Levene test
was also calculated to verify the obtained results.

RESULTS

Participants

Among the patients enrolled, 25 were diagnosed
with ICD-10 K08.1: loss of teeth due to accident,
extraction, or local periodontal disease (partial
edentulism); 8 with ICD-10 K02.8: other dental caries,
including caries in endodontically treated teeth, with
an occlusal surface destruction index > 0.7; 4 with
ICD-10 KO03.7: posteruptive color changes of dental
hard tissues; and 3 with ICD-10 K03.0: excessive
attrition of teeth, local forms.

Of the study participants, 2 had a comorbidity of
Parkinson disease (G20); 2 had chronic motor tics
involving the facial musculature (F95.1); 1 patient
had comorbid localized chronic hypertrophic gingivitis
(K05.1); and 11 patients had a confirmed diagnosis
of localized chronic periodontitis (K05.3). In addition,
27 patients experienced increased psychoneurotic
tension during treatment, 6 had an exaggerated
gag reflex, and 3 had individual anatomic variations
complicating dental care (2 patients were diagnosed
at baseline with anomalies of tooth position (K07.3),
lingual displacement; and 1 patient had a narrow oral
vestibule).

Primary Results

A total of 16 oral mucosa injuries were recorded
across both groups. Before staining, during the initial
visual inspection with optical magnification, all injuries
were determined to be superficial and did not extend
beyond the oral mucosa. The detailed distribution
of injuries, including localization and total number
per group, is presented in Table 1. A statistically
significant difference was observed between groups
(p = 0.032). Levene test yielded a value of 10.145,
with significance at p = 0.003.

In group A, traumatic oral mucosa lesions were
registered in only 2 of 20 patients, totaling 3 injuries.
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Of these, 66% (n = 2) were localized to the tongue,
and 33% (n = 1) to the sublingual area. No injuries
were detected in the other examined areas of the oral
cavity.

In group B, oral mucosa injuries were identified
in 10 of 20 patients, totaling 13 lesions localized to
buccal mucosa in 7.69% of cases (n = 1), hard palate
in 15.38% (n = 2), sublingual area in 23% (n = 3),
retromolar area in 23% (n = 3), and tongue in 30.76%
(n = 4).

Secondary Results

The results of lesion area measurements are
presented in Table 2. Comparison of the total lesion
area between groups also revealed statistically
significant differences (p = 0.035). Levene test
was 6.472, with significance at p = 0.015. These
results indicate that the total lesion area in group B
(12.6 mm?) was 74.6% greater than in group A
(3.2 mm?). The largest lesion areas in both groups
were observed on the tongue: 2.2 mm? in group A and
3.5 mmZin group B. In group B, which showed lesions
in all examined sites, the smallest lesion areas were
recorded on the buccal mucosa (1.1 mm?) and hard
palate (1.1 mm?).

According to patient interviews, the mean pain
score on the NRS was 0.650 + 0.715 in group A,
compared with 2.0 + 0.4 in group B. Statistical
analysis showed significance at p < 0.001. Levene
test was 4.132, with significance at p = 0.049. Thus,
patients in group A reported significantly lower pain
intensity during oral mucosa trauma compared with
group B.

Adverse Events

No adverse events were reported during the
study, including deep oral cavity injuries (beyond the
mucosa), medical emergencies during treatment, or
prosthodontic complications.

PoCCuACKIAM CTOMATONOMYECKI ypHaN

DISCUSSION

Summary of Primary Results

The incidence of oral mucosal injuries in group A
was 76.9% lower than in group B.

Discussion of Primary Results

Currently, isolation devices capable of protecting
the oral mucosa from unintended trauma caused
by dental instruments are virtually unavailable.
Furthermore, no previous studies have evaluated the
ability of isolation devices to prevent oral mucosa
injuries during dental procedures performed in
complex clinical settings.

Since prosthodontic treatment in both groups was
performed under identical conditions, the authors
attribute the high incidence of oral mucosa injuries
(50% of all patients) in group B to tooth preparation in
complex clinical settings without the proposed mouth
protectors.

Because all prosthodontists who performed
treatment had first- or second-level certification
and more than 5 years of clinical experience, the
authors believe that the high incidence of oral mucosa
injuries in group B was not related to insufficient
professional competence. This is further supported
by the superficial nature of the lesions, as a lack
of competence and manual skills under the study
protocol would likely have resulted in deeper or more
extensive injuries. However, the authors note that oral
mucosal injury during prosthodontic rehabilitation
may result from the need to work in close proximity to
the oral mucosa, for example, when preparing a finish
line. The authors also consider that the risk of oral
mucosa injury increases when dentists use optical
equipment (binocular loupes, microscopes), sharp-
tipped burs (flame- or pear-shaped), or dental lasers
and electrosurgical units. If the patient has a complex

Table 1. Oral mucosa injuries recorded during treatment in Groups A and B

Injury site
Group Buccal Total injuries p-value
ucca Hard palate Sublingual area Retromolar area Tongue
mucosa
Group A 0 0 1 0 2 3 0.032*
Group B 1 2 3 3 4 13 0.032*

Note (Here and in Table 2). * statistically significantly.

DOl https://doi.org/10.17816/dent582067
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Table 2. Surface area of oral mucosa defects after tooth preparation in Groups A and B, mm?

Russian Journal of Dentistry

Injury site
Total surface
Group p-value
Buccal . area
Hard palate Sublingual area Retromolar area Tongue
mucosa
Group A 0 0 1.0 0 2.2 3.2 0.035*
Group B 1.1 1.1 3.0 2.8 3.5 12.6 0.035*

medical history or makes unexpected movements
during treatment, the probability of acute iatrogenic
trauma increases.

The study also revealed that, in both groups, the
majority of oral mucosa injuries were located on the
lateral surfaces of the tongue. The authors attribute
this finding primarily to the proximity of the lateral
tongue surface to the lingual surfaces of mandibular
teeth undergoing preparation. Notably, the initial
design of the proposed mouth protectors focused
mainly on shielding the dorsal tongue surface, which
likely explains the relatively high number of lateral
tongue injuries in group B. Based on these findings,
the design of the tongue protectors was subsequently
refined to improve coverage of the lateral surfaces.

Study Limitations

The study findings may be influenced by the
fact that only patients undergoing prosthodontic
rehabilitation with fixed restorations were included.
Patients requiring restorative, orthodontic, or surgical
dental care were not included. Therefore, the authors
note that the clinical effectiveness of mouth protectors
in restorative dentistry, oral surgery, or orthodontics
may differ, and further studies are needed for a more
precise evaluation.

CONCLUSION

This study demonstrated that mouth protectors
used during tooth preparation for fixed prosthodontic
restorations reduce both the incidence and the extent
of iatrogenic oral mucosal injuries.

These findings confirm the effectiveness of the
proposed mouth protectors.

DOl https://doiorg/10.17816/dent582067
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