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Abstract. Rehabilitation of a patient with manifestations of intolerance to dental materials in the oral cavity
(clinical case). Davydenko V.Yu., Davydenko H.M., Sokolovska V.M., Khilinich Ye.S., Tarashevska Yu.Ye. Signi-
ficant achievements in modern dental materials science, improvements in all-ceramic technologies, microprosthetics, and
inert removable prosthetics have not eliminated the relevance of assessing the biocompatibility of dental construction
materials with the tissues of the prosthetic bed. Currently, almost 47% of the global population suffers from food, drugs,
various materials, and chemical compounds intolerances. Aim of the study — to present a clinical case of intolerance to
structural materials, and to demonstrate the prediction and prevention of their adverse effects on the whole organism
through biocompatibility testing with the tissues of the prosthetic bed. A 62-years-old male patient sought prosthodontic
care with complaints of pain, bleeding, redness, and swelling at the sites where metal-ceramic crowns contacted the oral
mucosa, along with itching, burning sensations, and halitosis. Approximately two weeks after fixing the bridge prostheses,
skin rashes appeared on the neck, accompanied by itching and tingling sensations. Given that the patient associated
symptom onset with the fixation of full-cast metal-ceramic bridges, and based on the clinical picture in the oral cavity
and results of epicutaneous patch testing, a diagnosis was established: “Intolerance to dental materials. Localized
periodontitis complicated by Kennedy Class 1I, Subclass 2 maxillary and Class I, Subclass 1 mandibular edentulous
areas. Masticatory efficiency loss according to Agapov — 84%.” Due to positive patch test results and clinical findings,
removal of the metal-ceramic constructions from the oral cavity was deemed necessary. After extraction of all mobile
teeth and their destroyed roots, it was planned to restore the edentulous spaces with zirconia bridge prostheses and
fabricate clasp dentures based on polyamide for both jaws.

Pedepar. Peabinitanisn naumieHTa 3 NposiBaMU HeNepeHOCHMMOCTI CTOMATOJIOTIYHMX MaTepiajiB y poToBiii
nopokHUHi (kjaimiynuii Bunagok). [daBugenko B.1O., JaBuaenko I''M., CoxkosioBcbka B.M., Xijiniu E.C.,
TapameBcbka Y0.€. 3nauni docsienenns 6 cyuacHomy OeHMAnIbHOMY MAMEPIANO3HABCMEBI, YOOCKOHAICHHS MeXHONO02Il
beamemanesoi Kepamixu, MiKpONpome3y6anHs ma iHepmHO20 3HIMHO20 NPOME3Y6aHHA He SHANU AKMYANbHOCMI NUMAHHSA
biocymicHOCMi KOHCMPYKYIIHUX CIMOMAMONOIYHUX MAMEPIanié 3 MKAHUHAMU npomesnozo noxca. Huni matioce 47%
HaceneHHs 3eMHOI KVl Cmpaxcode Ha HenepeHOCUMICmb NPOOYKIMIG Xapuy8aHHs, MeOUKAMeHmie, pisHux mamepianie ma
Ximiunux cnonyk. Mema Oocniodcenns — OemoHcmpayis KIIHIYHO20 BUNAOKY HeNnepeHOCUMOCHE KOHCMPYKYIIHUX
mamepianie, npocHO3y68aHHs i NPOGINAKMUKa ix He2amueHo20 6NIUGY HA OP2AHIZM Y YIOMY 34 OONOMO2010 NPOGEOCHH S
mecmis 6ioCyMICHOCI 3 MKAHUHAMU NPOME3HO20 J10X#Cd. 3a OPMONeOuyHOI0 00NoMo20t0 36epHysca nayicum LI 62 poxie
30 ckapeamu Ha Oinb, KPOBOMOUUBICMb, NOUYEPBOHIHHA | HAOPAK Y MICYAX KOHMAKMY MemAloOKepaMiyHuxX KOPOHOK 3i
CU306010 0OOIOHKOI0, A MAKOHC ceepbidc, 8I0Uymms neuii ma HenpuemMHull 3anax 3 nopodxcHuny poma. Ipubnusno uepes
06a mudicHi nicis Qikcayii MOCmMonooiOHUX NPoOmesié 3 '6UN0CS GUCUNAHHS HA WKIPI Wi, sKe CYNPOB0ONCYSANUCS
cepOIHHAM ma NOKONIOaHHAM. 3eadcarouu na me, wo nayicum L. noe’a3y6aé 6UHUKHEHHA CUMRMOMIE YbO2O
3axX60PIOBANH 3 QIKCAYIEIO CYYINLHOMUMUX MOCINONOOIOHUX NPOME3I8 3 KEPAMIUHUM OOTUYIOBAHHAM, YPAXOGYIOUU KIIHIUHY
KapmuHy 6 NOPOACHUHI pOMa ma pe3yIbmamu npoGeoerUx enikymanHux npob «namu-mecmamuy, Hamu 0y10 6CMaHOBNEHO
Oiacnoz «Henepenocumicmos cmomamonozciynux mamepianis. Ilapadommum noxanizoeanoi ¢hopmu, ycKkiaoueHor
Odeghexmamu 3y6HUX psdie eepxuboi wenenu — Il knac opyeuti niokiac ma HudxcHbol werenu — I kiac nepwwuii niokiac 3a
knacugikayieio Kennedi. Bmpama sicysanvnoi eghexmusnocmi 3a Aecanosum — 84%y». Bpaxosyrouu nosumueHi pe3yibmamu
npoGeoeHUx enikymanHux npood «namy-mecmamuy, Oaui, OMpPUMaHi Ha OCHOBI 02150y POMOBOT NOPOICHUHU, MU OIUULTU
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KJIIHIYHA MEJIMITHHA

BUCHOBKY U000 HeOOXIOHOCMI 8UTYHeHHST MEMANOKEPAMIYHUX KOHCMPYKYIl 3 nopodxcHunu poma. Ilicis eudanenns 6cix
pyxomux 3y0i6 ma ix 3pyUHOBAHUX KOPEHI6 NIAHYEANU 8IOHOSUMU GKIIOYEHT OeqheKmu 3YOHUX psidie MOCMONOOIOHUMU NPO-
me3amu 3 OIOKCUOY YUPKOHIIO MA 8U20MOSUMU O102e/lbHi NPOMe3U Ha NOIAMIOHIN OCHOGI 0J1s1 6ePXHbOT MaA HUJICHBOI ujerien.

Significant progress in contemporary dental ma-
terial science, including advancements in all-ceramic
technology, micro-prosthodontics, and the use of
inert materials for removable prostheses, has not
eliminated the relevance of biocompatibility between
prosthodontic materials and the tissues of the
prosthetic bed [1]. Since the clinical implementation
of new materials often outpaces the comprehensive
evaluation of their long-term outcomes, the issue of
selecting materials that are inert and comfortable for
each individual patient remains highly relevant.
Unfortunately, metal-containing dental restorations
present a number of disadvantages, particularly due
to hypersensitivity reactions in some individuals to
specific metal components [2].

Currently, nearly 47% of the global population
suffers from intolerance to certain foods, medica-
tions, materials, and chemical compounds. Factors
that predispose the body to intolerance reactions
include pathological conditions of the nervous and
endocrine systems, weakened immune defenses, ga-
strointestinal diseases, environmental pollution, and
the widespread use of household chemicals with
pronounced antigenic properties. Therefore, intole-
rance may be considered a manifestation of the im-
mune system’s response to allergens, triggering either
humoral or cell-mediated immune reactions [3].

Intolerance is a form of pathological immune res-
ponse characterized by an abnormal reaction to specific
antigens that, under normal circumstances, should not
provoke such a response. Allergens may have infectious
origins, such as viruses or bacteria, or non-infectious
origins, including food, household substances, pharma-
ceuticals, and certain chemical agents [4]. Among the
latter, allergic reactions are most commonly associated
with dyes, paints, polymeric materials, and metals such
as nickel, chromium, and lead. In the oral cavity,
intolerance may manifest as edema, pigmentation,
vesiculobullous or ulcerative mucositis, catarrhal
stomatitis, burning sensations, and xerostomia [5].

Material intolerance in dentistry represents a
significant challenge in modern prosthodontics. This
condition is more frequently observed in individuals
with a history of bronchial asthma, eczema, vaso-
motor rhinitis, trichophytia, or epidermophytia. Thus,
one of the key aspects of diagnosing individual hyper-
sensitivity involves the collection of a detailed al-
lergological history and the application of both
specific and non-specific diagnostic tests [6].

Treatment of intolerance reactions to dental
materials involves eliminating the underlying causes
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of the condition. This includes the removal of all
prosthetic appliances, restorative, or luting materials
from the oral cavity [7]. Preventive strategies play a
crucial role and are aimed at minimizing the adverse
effects of dental materials through the implemen-
tation of biocompatibility testing to detect individual
sensitivity prior to prosthodontic treatment.

The aim of the study is to present a clinical case of
intolerance to prosthodontic materials and to em-
phasize the importance of predicting and preventing
their adverse effects through the use of bio-
compatibility testing with prosthetic bed tissues.

MATERIALS AND METHODS OF RESEARCH

A 62-year-old male patient, referred to as Pa-
tient Sh., presented to the clinic of prosthodontic den-
tistry for consultation regarding a persistent and pro-
nounced inflammatory condition in the oral cavity that
had not resolved over an extended period. The patient
underwent clinical and additional diagnostic examina-
tions, including a detailed collection of medical history
(anamnesis morbi) and objective clinical assessment.

To establish a definitive diagnosis, a series of
additional investigations were conducted. These in-
cluded 3D diagnostic imaging, standard patch testing to
assess material intolerance, and biocompatibility tests
for the components of the fixed dental prosthesis and
luting material. The methodology used was based on the
protocol for assessing material intolerance prior to pro-
sthetic treatment, as proposed by Dmytro Hryzodub [8].

A similar set of tests was performed for the
structural elements of a removable partial denture
with an acetal framework, polyamide saddles, reten-
tive elements, and artificial teeth.

Following expert review, the institutional ethics
committee determined that the materials used in the
present study complied with the principles of humane
treatment of patients, in accordance with the Tokyo
Declaration of the World Medical Association, inter-
national guidelines of the Helsinki Declaration on
Human Rights, the Council of Europe Convention on
Human Rights and Biomedicine, the Laws of Ukraine,
orders issued by the Ministry of Health of Ukraine, and
the Ethical Code of the Ukrainian Medical Professional.
The study was approved for open publication (Extract
from the protocol of the meeting of the Ethics and
Biomedical Ethics Committee of Poltava State Medical
University, No. 236 dated March 20, 2025).

The patient provided informed voluntary consent
for diagnostic procedures, anesthesia, and treatment
(Form of Primary Medical Documentation
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No. 003-6/0), as well as for the use of the obtained
data for future publication.

RESULTS AND DISCUSSION

A 62-year-old male patient, referred to as Patient
Sh., sought prosthodontic care due to complaints of
pain, bleeding, redness, and swelling at the sites
where metal-ceramic crowns were in contact with the
oral mucosa. Additional symptoms included itching,
burning sensations, and halitosis. Approximately two
weeks after the placement of fixed metal-ceramic
bridges, he developed skin rashes on the neck
accompanied by itching and tingling sensations [9].

During the last two months of wearing these
prosthetic constructions, the patient reported the onset
of pronounced neurological symptoms, including
tongue paresthesia, headaches, and sleep distur-
bances. According to the patient, about six months
prior, he had been fitted with monolithic metal
bridges veneered with ceramic material. The afore-
mentioned symptoms began to manifest as early as
the fourth or fifth day after the placement of these
restorations in the oral cavity. However, the patient
did not seek dental assistance and instead self-medi-
cated using antihistamines and nonsteroidal anti-
inflammatory drugs. These measures provided only
temporary and minor improvement in both systemic
symptoms and local oral manifestations [10].

Clinical examination of the oral cavity revealed
diffuse hyperemia, edema, and bleeding of the muco-
sa in areas where the metal-ceramic bridgework was
in contact with the soft tissues [11] (Fig. 1).

AR
Fig. 1. Manifestations of intolerance to a metal-
ceramic prosthesis in the oral cavity

Erythema was observed against the background of
red, edematous, and loosened oral mucosa, with
structural changes of a hypertrophic nature. The
abutment teeth — 14, 13,23, 27, 37, and 47 — exhibited
grade II-III mobility, with the presence of patho-
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logical periodontal pockets. The gingiva was ex-
tremely tender on palpation and bled easily upon
probing. The mentioned fixed bridge prostheses
showed no visible defects, and the condition of the
ceramic veneer was deemed satisfactory. A distinct
unpleasant odor was noted from the oral cavity, which
became more pronounced when the patient was asked
to take a deep breath in and then exhale. The dorsal
surface of the tongue was coated with a white plaque
that could be easily scraped off with a spatula. The
Schiller-Pisarev iodine test yielded a positive result,
with a score of 8 points on the severity scale [12].
Upon examination of the skin on the neck, an
exanthema was detected in the form of elevated
hyperemic areas with eruptions consisting of small
fluid-filled vesicles, interspersed with regions of dry,
flaky skin beginning to desquamate [13] (Fig. 2).

\
"

Fig. 2. Manifestations of intolerance to a metal-
ceramic prosthesis on the skin of the neck

Considering that the patient Sh., associated the
onset of symptoms with the placement of metal-
ceramic bridge prostheses, and taking into account
the clinical picture in the oral cavity, we decided to
perform epicutaneous “patch tests” [14].

The structural materials used in dentistry interact
with the tissues of the prosthetic bed and the body as
a whole, leading to certain alterations. It is generally
accepted that truly “inert” materials do not exist. The
presence of foreign materials in the oral cavity can
modify immune system activity, both locally and
systemically. Aberrant responses to foreign bodies,
including dental prostheses, may therefore manifest
in localized or generalized forms. Materials used in
prosthetic constructions, through contact with the oral
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mucosa, may exert toxic effects, triggering mast cell
and basophil migration. This, in turn, can lead to the
non-specific release of various mediators, particularly
histamine, which modulates immune responses by
enhancing the reactivity of specific immune pathways
to diverse antigens [15].

Given that intolerance to dental materials is a
systemic process affecting multiple tissues, we prio-
ritized skin patch testing as a more convenient and
safer alternative to epimucosal (intraoral) testing.
Patch testing was performed in accordance with
international protocols for the diagnosis and mana-
gement of intolerance to chemical substances and
their compounds. To this end, we employed the
“TOP-3 Metals” ME-3 patch test series, which inclu-
des allergens for nickel, cobalt, and chromium [16].
To ensure accurate results, the patient was advised to
discontinue hormonal and antihistamine medications
7-10 days prior to testing and to avoid tanning salons.
Throughout the testing period, exposure to sunlight
and intense physical activity was to be avoided.

The hypoallergenic patch containing the “TOP-3
Metals” ME-3 allergens was applied to the patient’s left
forearm after degreasing the test area with alcohol to
improve adhesion. The patient was scheduled to return
after 48 hours for patch removal and preliminary result
assessment. Since most haptens exert their effects by

day 4 or 5 after exposure, the final evaluation was
conducted 120 hours after the start of the test (Fig. 3).

Fig. 3. Results of patch testing for metals

The test results were evaluated using the criteria
recommended by the International Contact Derma-
titis Research Group (ICDRG).

To facilitate result interpretation, a scale placed on
a specialized ruler was used (Fig. 4).

IR — Irritant Reaction

* Discrete erythema without infiltration.

+++ Extreme Positive Reaction
* Coalescing vesicles
 Bullous or ulcerative reaction

++ Strong Positive Reaction
* Erythema
* Papules

* Infiltration
* Discrete vesicles

+ Weak Positive Reaction
* Erythema
* Papules

« Infiltration

? + Doubtful Reaction
* Faint spots without infiltration
» Homogeneous erythema

Fig. 4. Scoring scale for the severity of allergic reaction manifestations
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All results were documented in a screening card,
and the patient received detailed recommendations
for prevention and treatment of the diagnosed
pathology. Since an allergic reaction to nickel and
cobalt was confirmed, the patient was advised to carry
express diagnostic kits — Chemo Cobalt Test and Che-
mo Nickel Test — to detect these elements on personal
and household items. The use of these tests will help
the patient avoid exposure to allergens and prevent
symptom exacerbation [16].

Given the correlation between the onset of symp-
toms and the placement of cast metal-ceramic bridges,
as well as the clinical findings and patch test results, the
diagnosis was confirmed: «Intolerance to dental ma-
terials. Localized periodontitis, complicated by Ken-

l 7
v
»

Fig. 5. Oral cavity condition after removal of metal-ceramic restorations

Given that the patient Sh. had been diagnosed
with intolerance to certain dental materials, it was
decided during the first clinical visit to perform
sensitivity testing to the components of the planned
fixed prosthesis and luting agent. The approach was
based on the methodology proposed by Dmytro
Hryzodub for assessing material intolerance in
prosthodontic patients.

In preparation for this, zirconium dioxide powder
was obtained from a dental laboratory. It was planned
to use a dental zirconia block designed for aesthetic
restorations — Emotion Zr GT.M Functional Line,
produced by Microtech-Dental, Ukraine. During the
test procedure, the zirconia powder was mixed with a
drop of adhesive from a light-cured restorative
composite material. The resulting mixture was ap-
plied around the cervical area of one of the abutment
teeth and then polymerized. The patient was sche-
duled to return after 72 hours for assessment of the
tissue response (Fig. 6).

An identical test was performed for the
components of the planned removable partial
denture, which was to have an acetal resin
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nedy Class I, Subclass 2 (maxilla) and Class I, Sub-
class 1 (mandible). Masticatory efficiency loss accor-
ding to Agapov — 84%».

In light of the positive epicutaneous test results
and oral examination data, it was concluded that the
metal-ceramic prosthetic structures should be remo-
ved from the oral cavity (Fig. 5).

Before the patient’s prosthetic rehabilitation, com-
prehensive surgical and therapeutic preparation of the
oral cavity was carried out. Following the extraction
of all mobile teeth and severely damaged roots, it was
planned to restore the partially edentulous arches with
fixed zirconia-based prostheses and fabricate
removable partial dentures with polyamide bases for
both the maxilla and mandible.

&7 7 A X
i s B

framework, polyamide saddle bases, retentive
elements, and artificial teeth (Fig. 7).

Fig. 6. Condition of the oral mucosa 72 hours after
zirconium dioxide biocompatibility testing

The fixed prostheses were planned to be cemented
using the dual-cure resin-based luting agent Variolink
Esthetic (Ivoclar Vivadent, Liechtenstein). To assess the
material’s biocompatibility, its components were mixed
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and applied to the cervical area of one of the abutment
teeth, followed by polymerization with a light-curing
lamp. The patient was monitored for three days, and a
thorough clinical evaluation was performed.

Fig. 7. Condition of the oral mucosa 72 hours after
biocompatibility testing with polyamides

At the end of the observation period, the mucosa
in contact with the tested materials appeared pale
pink, with no traumatic lesions or pathological
eruptions, indicating good tissue tolerance.

Given the patient’s oral malodor and a positive
Schiller-Pisarev test score of 8 points, a two-pronged
therapeutic strategy was adopted. Firstly, the patient
received instruction and motivation regarding proper

oral hygiene practices. Appropriate hygiene aids were
selected, and techniques for cleaning lingual coating
were demonstrated, including the use of antiseptic
mouth rinses and oral fresheners.

Secondly, meticulous selection of prosthetic mate-
rials and maintenance protocols was emphasized, along
with timely replacement of prostheses when indicated.
The patient was advised to clean the tongue after each
toothbrushing session and mouth rinse. For this, a
lingual brush (Enfresh) and an antibacterial gel were
recommended. The patient was trained to remove the
coating by sweeping from the base of the tongue toward

. the tip. Additionally, a carbamide peroxide-based
. toothpaste was prescribed to release atomic oxygen with

a bactericidal effect on anaerobic flora. The use of an
oral irrigator with a decoction of Chamomilla recutita
(German chamomile) flowers was also recommended.

At the subsequent clinical appointment, the abut-
ment teeth 15, 16, 18, 24, 25, 44, and 45 were pre-
pared for zirconia-based fixed partial dentures.
Double anatomic impressions of both maxilla and
mandible were taken using Speedex silicone impres-
sion material and forwarded to the dental laboratory.

The final clinical stage involved the cementation
of the zirconia prostheses with the dual-cure adhesive
system Variolink Esthetic (Ivoclar Vivadent, Liech-
tenstein). In Figures 8 intraoral photographs of the
patient’s oral cavity following prosthesis placement
are presented.

Fig. 8. External appearance of final zirconium dioxide
restorations after cementation

The patient was scheduled for the following day
to obtain functional impressions of the maxilla and
mandible. Given that the patient exhibited a stable
occlusion, occlusal records were taken using Speedex
impression material.

The try-in stage, involving the verification of the
polyamide framework fit and the arrangement of
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artificial teeth, was considered essential. This step
ensured accurate occlusal contact and optimal adap-
tation of the prosthesis (Fig. 9).

Upon completion of treatment, removable partial
dentures with a polyamide base and a clasp fixation
system were delivered and secured in the patient’s
mouth (Fig. 10).

Ha ymosax niyensii CC BY 4.0
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Fig. 9. Stages of evaluation of polyamide removable partial dentures

According to the research conducted by Forkel S.
and Schubert S., effective dental prosthetic treatment
is defined by the restoration of aesthetics and func-
tion, which must be grounded in the biocompatibility
of the structural dental materials used [18]. It has been
demonstrated that metal-based prosthetic construc-
tions have several disadvantages, primarily due to

hypersensitivity reactions in certain patients to me-
tallic components. Several researchers, including
Bacchi A. and Cesar P.F., support the opinion that
zirconium dioxide and lithium disilicate ceramics are
currently the most favorable materials in prostho-
dontics due to their superior aesthetic properties,
functional longevity, and biocompatibility [19].

Fig. 10. Aesthetic appearance of a patient with fixed and removable prosthetic restorations

A commonly used method for diagnosing into-
lerance to dental materials is based on the assessment
of changes in salivary pH. Muntian L.M. and
Kulygin O.B. reported that hypersensitivity reactions
to prosthetic materials are most frequently observed
when salivary pH ranges from 6.65 to 7.15. This

25/Tom XXX/2

diagnostic approach may also include the evaluation
of salivary composition, particularly the levels of
potassium, calcium, and sodium ions, as well as
coagulation factors [20].

Zemelka-Wiacek M. proposed the wuse of
biomarkers to detect hypersensitivity to metallic
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prosthetic components [21]. Given the constant
contact of oral mucosa with structural materials,
hypersensitivity reactions are often accompanied by
microbiota 1imbalance. Kilik K. and Kok A.N.
reported suppression of endogenous microbiota and
an increased prevalence of pathogenic microor-
ganisms, particularly Staphylococcus aureus and
Candida species [22].

A number of authors, including Brown A., Man-
delberg N.J., Munoz-Mendoza D., Palys V., Scha-
lock P.C., and Mogilner A., emphasized the diagnos-
tic value of epicutaneous patch testing in identifying
all types of allergic reactions [23].

Clinical studies by Gryzodub D.V. and Bada-
lov R.M. demonstrated the practical effectiveness of
testing compatibility between prosthetic bed tissues
and both structural and luting materials. This approach
allows for individualized treatment planning and helps
prevent adverse hypersensitivity reactions [24].

CONCLUSIONS

1. For patients with hypersensitivity to dental
materials, it is advisable to perform epicutaneous
“patch testing” during the diagnostic phase. If an
allergic reaction is confirmed and the specific antigen
identified, patients should be advised to carry rapid

diagnostic allergen tests. These tools can help
promptly detect allergenic substances in everyday
objects, thus preventing unintended exposure and
avoiding exacerbation of the condition.

2. Since no dental material is entirely inert, as
confirmed by the clinical case presented, we strongly
recommend performing biocompatibility testing
between the patient's prosthetic bed tissues and the
intended structural and luting materials. We suggest
using the method of determining individual into-
lerance to dental prosthetic materials developed by
Dmytro Gryzodub as the basis for such testing. This
approach enables clinicians to predict treatment
outcomes and prevent adverse reactions associated
with individual hypersensitivity.

Contributors:

Davydenko V.Yu. — data curation, research;

Davydenko H.M. — software;

Sokolovska V.M. — data curation, research, me-
thodology;

Khilinich Ye.S. — Software;

Yu.Ye. Tarashevska — visualization.

Funding. This research received no external
funding.

Conflict of interests. The authors declare no
conflict of interest.

REFERENCES

1. Schmalz G, Watts DC, Darvell BW. Dental ma-
terials science: research, testing and standards. Dent
Mater. 2021;37(3):379-81.
doi: https://doi.org/10.1016/j.dental.2021.01.027

2. Arakelyan M, Spagnuolo G, IaculliF, Diko-
pova N, Antoshin A, Timashev P, et al. Minimization of
adverse effects associated with dental alloys. Materials
(Basel). 2022;15(21):7476.
doi: https://doi.org/10.3390/mal5217476

3. Bousquet J, Pfaar O, Agache I, Bedbrook A, Ak-
dis CA, Canonica GW, et al. ARTA-EAACI care pathways
for allergen immunotherapy in respiratory allergy.
Clinical and Translational Allergy. 2021;11(4):e12014.
doi: http://dx.doi.org/10.1002/clt2.12014

4. Domicl, BudmirlJ, NovakI, Mravak-Stipetic M,
Lugovic-Mihic L. Assessment of allergies to food and addi-
tives in patients with angioedema, burning mouth syndrome,
cheilitis, gingivostomatitis, oral lichenoid reactions, and
perioral dermatitis. Acta Clin Croat. 2021;60(2):276-81.
doi: https://doi.org/10.20471/acc.2021.60.02.14

5. Schmalz G, Jakubovics N, Schwendicke F. Nor-
mative approaches for oral health: standards, specifi-
cations, and guidelines. J Dent Res. 2022;101(5):489-94.
doi: https://doi.org/10.1177/00220345211049695

6. Budimir J, Mravak-Stipetic M, Bulat V, Fercek I,
Japundzic I, Lugovic-Mihic L. Allergic reactions in oral
and perioral diseases-what do allergy skin test results

178

show? Oral Surg Oral Med Oral Pathol Oral Radiol.
2019;127(1):40-8.
doi: https://doi.org/10.1016/j.0000.2018.08.001

7. TItoh E, Furumura M, Furue M. Rate of actual
metal allergy prior to dental treatment in subjects
complaining of possible metal allergy. Asian Pac J Allergy
Immunol. 2020;38(3):186-9.
doi: https://doi.org/10.12932/ap-241018-0425

8. Gryzodub DV, Gryzodub VI, Gryzodub YeV, vy-
nakhidnyky; Kharkivska medychna akademiia pisliadyp-
lomnoi osvity MOZ Ukrainy, patentovlasnyk. [Method for
determining individual sensitivity to dental materials].
Patent Ukrainy No. 91624. 2014.04.10. Ukrainian.

9. Fletcher R, Harrison W, Crighton A. Dental mate-
rial allergies and oral soft tissue reactions. Br Dent J.
2022;232(9):620-25.
doi: https://doi.org/10.1038/s41415-022-4195-9

10. Sokolovska V, Tsvetkova N, Davydenko V, Pysa-
renko O, Tarashevska Y. Dental rehabilitation of a patient
with a decrease in bite height due to pathological abrasion
of hard tooth tissues (clinical case). Medicni Perspektivi.
2024;(29):245-53.
doi: https://doi.org/10.26641/2307-0404.2024.2.307778

11. Sokolovska V, Tsvetkova N. [Displays of unbearab-
leness of stomatological materials are in cavity of mouth
(clinical case)]. Ukr Dent Alm. 2022;4:48-52. Ukrainian.
doi: https://doi.org/10.31718/2409-0255.4.2022.08

Ha ymoeax niyensii CC BY 4.0



MEJINYHI IIEPCIIEKTUBU / MEDICNI PERSPEKTIVI

12. Alarcon-Sanchez MA, Heboyan A,  Fernan-
des GVO, Castro-Alarcon N, Romero-Castro NS. Poten-
tial impact of prosthetic biomaterials on the periodontium:
a comprehensive review. Molecules. 2023;28(3):1075.
doi: https://doi.org/10.3390/molecules28031075

13. Forkel S, SchubertS, CorvinL, Heine G,
Lang CCV, Oppel E, et al. Contact allergies to dental ma-
terials in patients. Br J Dermatol. 2024;190(6):895-903.
doi: https://doi.org/10.1093/bjd/ljad525

14. Miiller-Heupt LK, SchiegnitzE, Kaya S, Jacobi-
Gresser E, Kdmmerer PW, Al-Nawas B. Diagnostic tests for
titanium hypersensitivity in implant dentistry: a systematic
review of the literature. Int J Implant Dent. 2022;8(1):29.
doi: https://doi.org/10.1186/s40729-022-00428-0

15. Sousa-Pinto B, Sa-Sousa A, Vieira RJ, Amaral R,
Klimek L, Czarlewski W, et al. Behavioural patterns in
allergic rhinitis medication in Europe: A study using
MASK-air® real-world data. Allergy. 2022;77(9):2699-
711. doi: http://dx.doi.org/10.1111/all.15275

16. Can A, Karabacak DE, Yalcin BK, Demir S,
Buyukozturk S, Colakoglu B, et al. How important is patch
testing with dental materials in real-life clinical practice?
Allergy Asthma Proc. 2023;44(2):136-44.
doi: https://doi.org/10.2500/aap.2023.44.220074

17. Lugovic-Mihic L, Ilic I, Budimir J, Pondeljak N,
Mravak Stipetic M. Common allergies and allergens in oral
and perioral diseases. Acta Clin Croat. 2020;59(2):318-28.
doi: https://doi.org/10.20471/acc.2020.59.02.16

18. Forkel S, SchubertS, CorvinL, Heine G,
Lang CCV, Oppel E, etal. Contact allergies to dental

25/Tom XXX/2

materials in patients. Br J Dermatol. 2024;190(6):895-903.
doi: https://doi.org/10.1093/bjd/ljad525

19. Bacchi A, Cesar PF. Advances in ceramics for dental
applications. Dent Clin North Am. 2022 Oct;66(4):591-602.
doi: https://doi.org/10.1016/j.cden.2022.05.007

20. Muntian LM, Kulyhin OB. [Dynamics of bio-
physical and biochemical changes in oral fluid parameters
during orthopedic treatment of patients with fixed dentures
and their prognostic significance]. Novyny stomatolohii.
2010;1:47-51. Ukrainian.

21. Zemelka-Wiacek M. Metal Allergy: State-of-the-
art mechanisms, biomarkers, hypersensitivity to implants.
J Clin Med. 2022;11(23):6971.
doi: https://doi.org/10.3390/jcm11236971

22. Kilic K, Koc AN, Tekinsen FF, Yildiz P, Kilic D,
Zararsiz G, et al. Assessment of Candida species colo-
nization and denture-related stomatitis in barand locator-
retained overdentures. J Oral Implantol. 2014;40(5):549-
56. doi: https://doi.org/10.1563/AAID-JOI-D-12-00048

23. Brown A, Mandelberg NJ, Munoz-Mendoza D,
Palys V, Schalock PC, Mogilner A, et al. Allergy consi-
derations in implanted neuromodulation devices. Neuro-
modulation. 2021;24(8):1307-16.
doi: https://doi.org/10.1111/ner.13332

24. Grizodub DV. [Analysis of the frequency of soma-
tic complications in patients with intolerance to con-
structional dental materials and with fixed bridge pro-
stheses]. Problemy bezperervnoi medychnoi osvity ta
nauky. 2019;(1):64-7. Ukrainian.

Crattst Hagidna 1o penakmii 14.04.2025;
3aTBepkeHa o myomikaunii 30.04.2025

179



