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THE EFFECT OF MICROCURRENTS
GENERATED BY METALLIC INCLUSIONS
ON THE ORAL MUCOSA
OF ORAL CAVITY

Given the medical and social significance of the problem
of adverse effects associated with metallic inclusions in the
oral cavity, intensive research is being conducted into the
main mechanisms of its pathogenesis. However, the effect
of galvanic currents on the oral mucosa (OM) is ambiguous
and remains insufficiently elucidated. It has been proven
that in 4—11% of cases, patients with metallic prostheses
in the oral cavity complain of discomfort, which sometimes
progresses to intolerance to dental prostheses and is
most often manifested by subjective symptoms such as
galvanosis, toxic stomatitis, allergic reactions to metallic
inclusions, and exacerbation of general somatic diseases.
The aim of this study. was to identify the dependence of
the manifestation of microcurrents against the background
of different types of metallic inclusions in the oral cavity
and the course of somatic diseases. Material and methods.
Our observation included 52 patients aged 34 to 62 years
who, over a period of 4 years, sought care with complaints
and symptoms that made it possible to assume the
presence of intolerance to metallic inclusions in the oral
cavity of electrogalvanic etiology. Among the examined
patients, there were 34 women and 18 men. Intolerance
to metallic inclusions in patients was established after a
general clinical examination and history taking, taking
into account the following subjective symptoms. burning
sensation of the tongue; a “metallic” taste in the oral
cavity; taste disturbances (metallic, sour, bitter, salty
taste); semsation of electric current; paresthesia of the
OM; changes in salivation; complaints of irritability; sleep
disturbances,; and deterioration of general well-being.
Results and discussion. In most cases (92.3%), patients
complained of a burning sensation of the OM (most often
the tongue) and its dryness. In some cases, the complaints
also included headache, sore throat, hoarseness, gingival
bleeding, psychogenic disorders (sleep disturbances,
irritability), and others. Complications and their spectrum
were observed more frequently in women than in men.
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Pathological manifestations were constant in 16.7% of
men and 35.3% of women. Other patients noted their
periodicity, namely during the introduction of metallic
objects into the mouth, during meals, and in the morning
after sleep. Conclusions. The conducted clinical studies
provide grounds to note that before prosthetic treatment,
greater attention should be paid to preventive measures
aimed at minimizing the risk of galvanic interactions in the
oral cavity in certain categories of individuals:Patients
with general somatic diseases (gastrointestinal diseases,
especially those associated with increased acidity;
allergic conditions; endocrine and psychogenic diseases;
fungal lesions, etc.); Women aged 45-55 years in the
premenopausal and menopausal periods; individuals
who note discomfort upon contact with metals (at home,
at work, or from personal jewellery); Patients who note
discomfort in the oral cavity.

Key words: microcurrents, prostheses, metallic structures,
oral cavity, mucous membrane.
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BIIJINB MIKPOCTPYMIB
BIJ METAJIEBUX BKJIIOYEHDb
HA CJIM30BY OBOJIOHKY
INOPOKHUHU POTA

3 ypaxysanunam meouunoi ma coyianbHOi 8aANCIUBOCM
npobaemu no6IUHO20 ehexmy, Nos8 a3aH020 3 Memane8uUMU
BKAIOUEHHAMU 8 NOPOHCHUHI POMd, NPOBOOAMbCA IHMEH-
CUBHI QOCNIOMNCEHHST OCHOBHUX MEXAMIZMI6 11020 namo-
eenesy. OOHAK, 8NIUB 2ANIbBAHIYHUX CIMPYMI6 HA CIU308Y
06ononxy pomogoi nopoxcruunu (COIIP) neoOnosnaunuil
I 3aMUWAEMbCSL HeOOCAMHBO 3 SICO8AHUM. J[08edeHO, U0
y 4-11 % sunaodxie nayicnmu 3 Memaniesum npome3amu
8 DPOMOGIll NOPONCHUHI CKAPIHCAMBbCSA HA OUcKomgpopm,
SAKULL IHOOI npozpecye 00 HenepeHoCUMocnii 3yOHUX npome-
3168 [ Hauuacmiwe NpossIAEMmvbCs y U2l cyo EKMUBHUX
CUMNMOMIB, MAKUX AK ABUWA 2ANb8AHO3Y, MOKCUUHUL
cmomamum, anepeiuni peakyii Ha Memanesi 6KJII0YeHHA ma
3a20CMpeHHs 3a2a1bHOCOMAMUYHUX 3aX80ptoganb. Mema
0ano20 0ocnidcenun. Busenenus sanesxcnocmi nposgy
MIKpOMOKi6, Ha MIi PI3HUX 8UOI8 Memale8ux BKIHOUeHb
8 NOPOJICHUHI poma ma nepedicy COMAMUYHUX 3AX60PIO-
sanv. Mamepian ma memoo 0ocnioxcenus. 11io nawum
cnocmepedceHHaM  3Haxoounucs 52 nayienma, 8ikom
8i0 34 0o 62 poxkie saKi npomseom 4 poKie 36epHynuUCs 3a
00noM02010 31 CKapeamy ma CUMRIMOMAMU, AKi 00360JIAIU
npuUnycmumu HAas8HicmMs HenepeHoCUMOCmi MemanidHux
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BKII0YEHb 8 NOPOJACHUHI pONA eNeKmpPO2alb8aHUYHOL emi-
onoeii. Cepeo obcmedicenux oyau 34 ocinku ma 18 uonogi-
xig. Henepenocumicmo memanesux KitoueHs y nayicHmia
B6CMAHOBIIOBANU NICHSL NPOBEOCHHS 3A2ANbHO-KIIHIUHO2O0
obcmedicenst, 300py AHAMHESY, BPAXOBYIOUU CYO EKMUBHY
CUMRIMOMAMUKY: NeYil0 A3UKA, «Memaneeuily Npucmax
V NOPOJICHUHI poma, 3MIiHU CMAKy (Memaneguil, KUcIul,
2IPKULL, CONOHULl NPUCMAK), GIOYYmMmMs eleKmMpPUYHO20
cmpymy; napecmesii  COIIP; 3mina caunouoinenns,
cKapeu Ha Opamienugicms, NOPYUIEHHs CHY, NOCIPUIeHHS
3azanvHo2o camonovymms. Pezynomamu o0ocnidicenns
ma ix 06206openns. B Oinvuwocmi unaoxis (92,3 %) xeopi
ckapocunuce Ha eiouymms neuii COIIP (natiuacmiwe —
A3uKka) ma ii cyxicmo. B Oeskux eunaokax cepeod ckape 8io-
3HaAyYAU — 207108HULL Oilb, OiNb V 20Pili, OCUNIICMb 2010CY,
Kposomeyy sceH, NOPYUIEHHS HNCUXO2EHHO20 XApaKmepy
(nopywiennsa cHy, opamausicms) ma iH. Ycknaouwenns ma
ix cnekxmp y H#CiHOK 8i03HAUANU YACMilLe HIdC Y YON08IKIS.
Ilamonoeiuni asuwa 6yau nocmivniy 16,7 % yonosikie ma
35,3 % orcinox. Tnwi x60pi 8io3nauanu ix nepioOuuHicmes —
npu 88edeHHi Memanesux npeomemié 00 poma, nio uac
nputiomy ixci ma 3 pauky nicas cny. Bucnoexu. Ilpose-
OeHi KiHiuHT 00CNi0NHCeHHA 0aiomb NiIOCMAgy GIOZHAYUMU,
wo neped npome3yeanHsImM cio Oilbwol yeazu npuoiisamu
npoGIIaKMuYHUM 3aX00aM HANPAGICHUX HA MIHIMI3ayiio
PUBUKY 2ATIbBAHTYHUX 38 'SI13KI6 8 POMOGIU NOPONCHUNI NeG-
HO020 KOHMUHeeHny 0ciO: X8opum Ha 3a2a1bHO COMAMUYHI
3aX80PIOGAHHSA:  (3AX6OPIOBAHHS  WLIYHKOBO-KULUKOBO2O
Mpaxmy, 0cobau6o 3 NIOBUWEHOIO KUCIOMHICTIO, alep-
2IUHI CMAHU; eHOOKPUHHI Ma NCUXO2EHHI 3AX80PIOGAHHSL;
2pubroei ypasicenns ma in.). XKinkam eikom 45-55 poxis,
6 NePeOKIIMAKMEPUUHOMY M KAIMAKMePUYHOMY nepiooi,
Ocobam, AKi 8i03HaUaAOMb OUCKOMDOPM NpU KOHMAKMI
3 Memanamu (60oma, Ha podbomi, 3 IHOUBIOYATbHUMU NPU-
Kkpacamu); Ilayienmis, ski 6i03nauaome Ouckomgpopm
8 NOPOACHUHT pomd.

Knrouoei cnosa: mikpocmpymu, npomesu, Memanesi KOH-
CMPYKYIL, NOPON*CHUHA pOMA, CIU308d 0OONOHKA.

It has been established that metallic dental pros-
theses, implants, and fillings that are in direct contact
with the tissues of the oral cavity may influence the
onset and development of pathological conditions
affecting both the oral tissues and the organism as a
whole [2, 5, 6].

Given the medical and social significance of the
problem of adverse effects associated with metallic
inclusions in the oral cavity, intensive studies are
being conducted on the principal mechanisms of
their pathogenesis. However, the effect of galvanic
currents on the oral mucosa (OM) is ambiguous and
remains insufficiently elucidated [4, 16].

It has been proven that in 4-11% of cases, patients
with metallic prostheses in the oral cavity complain
of discomfort, which sometimes progresses to intol-
erance to dental prostheses and is most often man-
ifested by subjective symptoms such as galvanosis,
toxic stomatitis, allergic reactions to metallic inclu-
sions, and exacerbation of general somatic diseases.
Thus, 40% of patients using metallic dental pros-

theses report complaints of a metallic taste, burning
sensation, tingling of the tip or lateral surfaces of the
tongue, distortion of taste sensitivity (bitterness, sour
sensation), hypersalivation or dry mouth, sore throat,
teeth grinding, redness, and swelling of the soft facial
tissues (eyelids, nose, lips, cheeks) [9]. In the pub-
lications of Arakelyan M. (2022), it is noted that in
patients with metallic structures in the oral cavity,
a burning sensation was observed with a frequency
ranging from 17% to 33% [8].

According to Kitagawa M. et al. (2019), mani-
festations of intolerance to metallic inclusions in the
oral cavity in patients who sought therapeutic and
consultative dental care amounted to 42.4% [13].

Galvanic currents (galvanosis) in the oral cavity
represent a pathological process that arises due to a
difference in potentials between various structures
(crowns, implants, prostheses) in saliva, which acts
as an electrolyte. The potential difference depends
on the physicochemical properties of the structural
components of metals, the quality of prostheses, the
amount of oral fluid, and its biochemical, physico-
chemical, and rheological properties [1, 3].

In vitro studies have established that galvanic
current exerts three harmful effects on the patient’s
organism: microdischarges, corrosion, and disper-
sion of metal ions or their oxides [10].

Other scientific studies suggest that tissue damage
is caused by the following mechanisms: (1) cytotox-
icity of metal ions, (2) allergic reaction to metal ions,
and (3) the effect of galvanic current arising between
different metallic structures [6, 11, 13]. Galvanic cur-
rent develops between metallic structures made of dif-
ferent alloys through saliva, which serves as an elec-
trolytic medium [12]. The strength of galvanic current
depends on the potential difference between the alloys
and saliva [7]. The current density in galvanically
coupled titanium implants/suprastructures in artificial
saliva may range from 0.5 to 12 pA/cm? depending
on the suprastructure alloy [14]. On the one hand, gal-
vanic current intensifies corrosion and the release of
ions from metallic structures [15], while on the other
hand, it may itself contribute to destructive effects on
the tissues of the oral cavity [6].

The occurrence of microcurrents between differ-
ent alloys, especially in soldered prostheses, and the
resulting microcurrents cause irritation of the OM,
impair the sensitivity of the lingual mucosa, and are
associated with characteristic clinical signs, includ-
ing metallic taste, burning sensation, hypersalivation,
and others [2, 4].

It has been established that, under normal condi-
tions, the oral cavity exhibits potentiometric indices
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of certain values. These are the so-called physiolog-
ical indices. They are determined by complex bio-
chemical and physiological processes occurring in
the oral cavity of a healthy individual. The maximum
potentiometric values considered normal for healthy
individuals are as follows: potential difference up to
60 mV, current strength up to 5-6 pA, and electrical
conductivity of oral fluid up to 5-6 puS [5].

The aim of this study was to identify the rela-
tionship between the manifestation of microcurrents,
against the background of different types of metal-
lic inclusions in the oral cavity, and the course of
somatic diseases.

Material and methods Our observation included
52 patients aged 34 to 62 years who, over a period of 4
years, sought care with complaints and symptoms sug-
gestive of intolerance to metallic inclusions in the oral
cavity of electrogalvanic etiology. Among the exam-
ined patients, there were 34 women and 18 men.

Intolerance to metallic inclusions in patients was
established after a general clinical examination and
history taking, taking into account the following sub-
jective symptoms: burning sensation of the tongue; a
“metallic” taste in the oral cavity; taste disturbances
(metallic, sour, bitter, salty taste); sensation of elec-
tric current; paresthesia of the oral mucosa (OM);
changes in salivation; complaints of irritability; sleep
disturbances; and deterioration of general well-being.
To study the biopotentials of the oral cavity, we used
a biopotentiometer M1690 A, No. 19018. The poten-
tial difference was assessed between the terminal
points of the metallic prosthesis (metal-metal) and
between the metallic inclusion and the OM.

All patients who sought care with complaints had
metallic inclusions of different designs, including
crowns, stamped-soldered and cast bridge prosthe-
ses, removable partial denture frameworks, clasps
in partially removable laminar prostheses, and amal-
gam fillings. The patients underwent examination
using special clinical methods, including skin tests
to detect reactions to metals (patch tests for nickel,
chromium, and cobalt), radiological examination of
the dentoalveolar apparatus, determination of the
Fedorov-Volodkina hygiene index, complete blood
count, microbiological examination of oral mucosal
scrapings for the detection of yeast-like fungi of the
genus Candida, and consultation with physicians of
other specialties.

Results and discussion. In most cases (92.3%),
patients complained of a burning sensation of the oral
mucosa (OM), most often of the tongue, and dryness.
In some cases, the complaints also included head-
ache, sore throat, hoarseness, gingival bleeding, psy-

chogenic disorders (sleep disturbances, irritability),
and others. Complications and their spectrum were
observed more frequently in women than in men.
Pathological manifestations were constant in 16.7%
of men and 35.3% of women. Other patients noted
their periodicity, namely during the introduction of
metallic objects into the mouth, during meals, and in
the morning after sleep.

Objectively, in 80.8% of patients, hyperemia and
edema of the OM in contact with metallic inclusions
(mucosa of the tongue, cheeks, and gingiva) were
detected, while in 7.7% of the examined patients, a
fine vesicular eruption, desquamation, and mucosal
erosions were observed.

It is noteworthy that in 26.9% of the examined
patients who had from 2 to 4 metallic inclusions in
the oral cavity, lichen planus and leukoplakia were
diagnosed on the oral mucosa of the cheeks and lips.
The current intensity between metallic inclusions
ranged from 10 pA to 80 pA. Two patients showed
manifestations of a lichenoid reaction.

History taking revealed that in 90.4% of the
examined patients, manifestations of intolerance to
metallic inclusions were noted after repeated or addi-
tional prosthetic treatment, more often in women
aged 45-55 years.

In this cohort of patients, the most frequent con-
comitant somatic pathology was gastrointestinal dis-
ease, observed in 48.1% of the examined individu-
als. The proportion of women of premenopausal and
menopausal age amounted to approximately 36.5% of
the examined patients. The current intensity between
metallic inclusions in the oral cavity was recorded
within the range of 2095 pA. The general symptom-
atology in this condition was associated with changes
in neurological status, including irritability, fatigue,
apathy, insomnia, chronic fatigue, weakness, and
decreased mental performance and working capacity.

It should be noted that in 8 patients, signs of
galvanism that appeared in the first days after pros-
thetic treatment and manifested as taste disturbances
(metallic taste, bitterness, sour taste, taste distortion)
and a sensation of “current passage” disappeared
within several days (3 cases) and within several
months (5 cases) after placement of prostheses or
artificial crowns.

In 44.2% of cases, patients who sought care did
not focus on active dental treatment because of the
pathological symptoms, associating them either with
general diseases or with the “natural” behaviour of
metal in the mouth.

All patients in whom electrogalvanic disorders
were detected underwent prosthetic treatment with
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metallic structures made of individually selected
alloys. Follow-up examination 624 months after
re-prosthetic treatment demonstrated a good condi-
tion of the OM and the absence of complaints.

Conclusions. The conducted clinical studies
provide grounds to note that before prosthetic treat-
ment, greater attention should be paid to preventive
measures aimed at minimizing the risk of galvanic
interactions in the oral cavity in certain categories of
individuals:

1. Patients with general somatic diseases (gastro-
intestinal diseases, especially those associated with
increased acidity; allergic conditions; endocrine and
psychogenic diseases; fungal lesions, etc.);

2. Women aged 45-55 years in the premenopausal
and menopausal periods;

3. Individuals who note discomfort upon contact
with metals (at home, at work, or from personal jew-
ellery);

4. Patients who note discomfort in the oral cavity
(metallic fillings, implants, etc.).
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