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Purpose - to determine the values of potentiometric parameters in the oral cavity present between metal inclu-
sions, as well as between metal inclusions and the mucous membrane of the alveolar ridge in adolescent patients
with chronic odontogenic maxillary sinusitis in the presence of galvanic pathology in the oral cavity

Materials and methods. 30 patients with chronic odontogenic maxillary which were subjected to potentiometric
and general clinical examination methods. The control group consisted of 22 practically healthy people (without
concomitant diseases) of the same age, but without metal inclusions in the oral cavity (amalgam fillings and metal
fixed dentures) with obligatory sanitized oral cavity.

All numerical data obtained during the survey were processed by mathematical method with calculation of Stu-
dent’s criterion. The indicators were considered reliable at p<0.05.

Results. In 30 patients with chronic odontogenic maxillary sinusitis with the presence of galvanism (compensat-
ed and decompensated forms) in the oral cavity, chronic inflammation in the maxillary sinus occurred without
pronounced clinical symptoms.

Conclusions. In adolescent patients with chronic odontogenic maxillary sinusitis with the presence of galvanism
in the oral cavity (compensated and decompensated forms), chronic inflammation in the maxillary sinus occurred
without pronounced clinical symptoms. Exacerbation of the inflammatory process was rare. Among the inflamma-
tory complications in the postoperative period, we found only gingivitis in the oral cavity. We did not observe any
other inflammatory complications in the area of the postoperative soft tissues of the postoperative wounds and re-
currence of inflammatory disease of the maxillary sinus.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol
was approved by the Local Ethics Committee of participating institution. The informed consent of the patient was
obtained for conducting the studies.

No conflict of interest was declared by the authors.

Keywords: chronic maxillary sinusitis, maxillary sinus, galvanic pathology, potentiometry, galvanism, galvanosis,
metal inclusions.

KniHiko-noTeHuiomeTpuuHi 06cTe}KeHHA NauieHTiB NigNiTKOBOro BiKY 3 XPOHIYUHMM O OHTOTeHHUM
raiiMmopuTOoM 3a HaABHOCTI B NOPOXHUHI pOTa ranbBaHiYHOI NaTonorii

0.0. Tumodpees, A.M. YepedHiyeHKo

HauioHanbHul yHisepcumem oxopoHu 300pos’s YkpaiHu imeri 1./1. LLynuka, m. Kuis

MeTa — BU3HAUUTV BEIMUYMHU NOTEHLIOMETPUYHUX NOKA3HUKIB Y MOPOXKHUHI POTA, HAABHI MiXX METANIEBUMM BKIOUEHHAMM, @ TAKOXK MiXK
METaNeBMMM BKIOYEHHAMM Ta CIM30BOLD 060I0HKO albBEOAPHOTO BiAPOCTKA Y MALLEHTIB NiANITKOBOrO BiKY 3 XPOHIYHUM OLOHTOrEHHUM
raiMopMTOM 33 HafABHOCTi B MOPOXHWHI poTa rasibBaHiYHOI naTonorii.

Marepianu Ta metogu. JocnigxeHo 30 nianiTKis i3 XPOHIYHMM OAOHTOTEHHUM raiMopUTOM. KOHTPOABHY rpyny CTaHOBUAM 22 NPAKTUYHO
30,0p0oBi 0c0bYU (6€3 cynyTHiX 3aXBOPIOBAHb) TOTO X BiKy, ane 63 MeTanesux BKAOYEHb Y POTOBIN MOPOXKHMHI (aManbraMoBuX NAOMO i

ISSN 2304-0041 Xipypria auTadoro siky (Ykpaina) Ne3(80)/2023 | 35



Opuczinanvi 0ocnionenus. llleneno-nuyposa xipypeis

METaNeBUX He3HIMHUX 3yBHMX NpoTe3iB) 3 0608’A3KOBOIO CaHaL|iEld POTOBOT NOPOXKHMHK. YCi YACNO0BI AaHi, OTPUMAHI Nig Yac ONUTYBaHHS,
06p061eHO MaTeMaTUYHUM METOA0M 3 PO3paxyHKOM KpuTepito CTbroeHTa. MoKa3HUKKM NPUIAHATO A0CTOBIpHUMM 3a p<0,05.

Pe3ynbtati. Y 30 XBOPMX Ha XPOHIYHMI OJOHTOTEHHWUI raUMOPWT i3 HAABHICTIO B MOPOXHMHI POTa rasbBaHi3mMy (KOMNeHCOBaHOI Ta
[leKoMneHcoBaHoT GopMm) XPOHiYHe 3anasieHHs y BePXHboLLEeaenHil nasyci nepebirano 6e3 AckpaBo BUPaXKeHO! KNiHIYHOT CUMNTOMAaTUKK.
BMCHOBKM. Y XBOPYMX NMiNITKOBOTO BiKY HA XPOHIYHMIA OLOHTOrEHHMIA raiMOPHT i3 HAABHICTIO B MOPOMKHMHI POTa ra/ibBaHi3mMy (KOMNEHCOBaHOI
Ta leKOMMNeHCcoBaHoi pOPM) XPOHIYHE 3aMnaeHHA Y BePXHbOLLENENHiK Nasyci nepebirano 6e3 ACKpaBo BUPaXKEHOi KNiHIYHOT CUMNTOMATUKK.
3-NOMiX 3ananbHMUX YCKNAAHEHD Y NicasonepaLiHomy nepioai BUABNEHO B MOPOMKHMHI POTA TiIbKM TiHFBITU.

JocnigXeHHA BUKOHAHO BignoBiLAHO A0 NpuHUMNIB MenbCiHCbKOI geKknapauii. MPOTOKON fOCNIAXKEHHA YXBaNEHO JTIOKANbHUM eTUYHUM

KOMITETOM 3a3Ha4eHoi B poboTi ycTaHOBM. Ha NpoBeAeHHA A0CAiIAXeHb OTPUMaHO iHPpOPMOBaHY 3rofly NaLlieHTis.

ABTOpM 3aABAAOTb NPO BiACYTHICTb KOHDAIKTY iHTEpECiB.

Knrovoei cn06a: XpoHiuHuiA raiMopuT, BepXHbOLLENENHa Nasyxa, ranbBaHiuHa NaToNoris, NOTEHLIOMETPIs, raNbBaHi3M, rabBaHO3, MeTaesi

BK/IOYEHHA.

In order to treat and replace defects in particular
teeth, dentistry uses amalgam fillings, post-and-pin
teeth, dentures using base metal groups and their alloys
(Fig. 1). The most commonly used alloys are those based
on base metals: stainless steel, cobalt-chromium alloy,
nickel-chromium and cobalt-chromium-molybdenum
alloys, etc.

According to the literature in galvanic pathology (gal-
vanism), inflammatory complications are observed after
any oral surgery [1-5].

Purpose - to determine the values of potentiometric
parameters in the oral cavity present between metal in-
clusions, as well as between metal inclusions and the
mucous membrane of the alveolar ridge in adolescent
patients with chronic odontogenic maxillary sinusitis in
the presence of galvanic pathology in the oral cavity.

Materials and methods of the research

We examined 30 patients with chronic odontogenic
maxillary sinusitis who had fixed metal dentures in the
oral cavity. Of 30 patients with galvanic pathology in the
oral cavity in the form of galvanism (compensated and
decompensated form). The control group consisted of
22 practically healthy people (without concomitant dis-

eases) of the same age, but without metal inclusions in
the oral cavity (amalgam fillings and metal fixed den-
tures) with obligatory sanitized oral cavity.

All patients underwent general clinical examination,
which included examination, palpation, percussion of
teeth, radiography, general blood analysis and other
methods. To determine the pH of oral fluid we used a
standard pH-meter.

For the potentiometric method of examination we
used an automatic digital potentiometer Pitterling Elec-
tronic (Fig. 2, 3). The device automatically determines
the potential difference in the range from 0 to 999 mV,
current strength in the range from 0 to 99 pA and elec-
trical conductivity of oral fluid in the oral cavity in mi-
crosiemens (uSm). All subjects were measured potentio-
metric parameters in the following areas (points) of the
oral cavity: between metal inclusions (M-M), as well as
between metal inclusions and the mucous membrane of
the alveolar processes of the jaws (M-SOAO).

Potentiometric indices in each subject were measured
twice (during their hospitalization and after surgical in-
tervention). Repeated measurement of potentiometric
indices was justified by the fact that when galvanic pa-
thology was detected in a patient with chronic maxillary

a b
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Fig. 1. Amalgam fillings (a, b) and post tooth (c) in adolescent patients with chronic odontogenic maxillary sinusitis, which are

the cause of galvanic pathology
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sinusitis, it was necessary to remove metal inclusions
that were the cause of the development of this pathology.

The research was carried out in accordance with the
principles of the Helsinki Declaration. The study proto-
col was approved by the Local Ethics Committee of par-
ticipating institution. The informed consent of the pa-
tient was obtained for conducting the studies.

All numerical data obtained during the survey were
processed by mathematical method with calculation of
Students criterion. The indicators were considered reli-
able at p<0.05.

Results of the research and discussion

The analysis of clinical and potentiometric 30 adoles-
cent patients with chronic odontogenic maxillary sinu-
sitis with the presence of galvanism (compensated and
decompensated forms) in the oral cavity was carried out.

The patients had the following complaints: unilateral
headaches were detected in 12 (40.0%) patients, nasal con-
gestion on the side of maxillary sinusitis — in 18 (60.0%)
patients, nasal breathing disorders - in 18 (60.0%) patients,
decreased sense of smell - in 22 (73.3%) patients, de-
creased sense of smell - in 22 (73.3%) people, in the his-
tory of periodic 2 or more times) appearance of facial
swelling, i.e. presence of exacerbations of chronic inflam-
matory process in the maxillary sinus — in 1 (3.3%) person.
When patients were hospitalized, swelling in the subor-
bital and cheek areas was present in 4 (13.3%) people, and
discharge of stinky mucus from the corresponding half of
the nose — in 21 (70.0%) people.

During visual examination of the patients, 8 (26.7%)
patients (had facial asymmetry in the suborbital and
cheek areas on the affected side. Skin hyperemia was ab-
sent in all subjects, the skin was collected in a fold and
opening of the mouth was not difficult. Of the 30 sub-
jects, the causative teeth had been extracted in
10 (33.3%) before their hospitalization. In 9 out of
10 (90.0%) of them, an oro-antral union with the maxil-
lary sinus appeared after the extraction of the causative
teeth, and 1 (10.0%) had an oro-antral (primary) fistula
(this patient applied for hospitalization three weeks after
the extraction of the causative tooth). In the area of the
cavities of previously extracted causative teeth in
10 (33.3%) people, the mucosa was gaping and there was
a communication with the maxillary sinus, from which
purulent contents were released. The mucous membrane
of the alveolar process on the maxillary side was edema-
tous and hyperemic in all (100%) patients.

On radiographs and computed tomograms of the nasal
cavities in observation group of patients there was darkening
of the maxillary sinuses in all subjects, which was limited in
nature with predominant lesion of its inferior and external

Fig. 2. External view of the automatic digital potentiometer
Pitterling Electronic

Fig. 3. Potentiometric indices of healthy people (indicated by
arrows: 1 —current strength, 2 — electrical conductivity of oral
fluid; 3 — potential difference, the last index should be multi-
plied by 10)

walls. The predominant lesion of the lower and external
walls is explained by the localization of odontogenic focus
of infection - the source of chronic maxillary sinusitis.

Out of 30 patients with chronic odontogenic maxil-
lary sinusitis the foci of infection, which in observation
group were the etiologic factor of inflammation deve-
lopment in the chronic inflammation in the maxillary
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I

Fig. 4. Gingivitis seen in the postoperative period

sinus, were as follows: chronic granulomatous periodon-
titis in 7 (23.3%) patients, chronic granulomatous peri-
odontitis in 18 (60.0%) patients, radicular cysts in
5(16.7%) patients.

Analysis of laboratory examination of patients. During
the examination of oral fluid pH in the patients of the
observation group this index was 6.7+0.2 units (with fluc-
tuations from 6.2 to 7.8). In the control group (22 practi-
cally healthy people) the oral fluid pH values amounted to
7.2£0.2 units (with fluctuations from 6.1 to 8.2). Compar-
ing the pH changes in the subjects of the observation
group with the control group, it should be noted that in
this group of observation we did not find significant
changes in pH (p>0.05) compared to the norm.

Potentiometric indices of healthy people (without the
presence of metal inclusions in the oral cavity) were as
follows: potential difference - 32.6+2.9 mV; current
strength — 2.9+0.2 pA; electrical conductivity of oral
fluid - 2.740.2 uSm.

Analyzing the obtained potentiometric indices
between metal inclusions (M-M) during hospitalization
of patients we found the following values: potential dif-
ference was 71.5+5.5 mV; current strength — 7.6+0.8 pA;
electrical conductivity of oral fluid - 9.9+1.2 uSm. The
analysis of potentiometric indices between metal and
alveolar mucosa (M-SOAQ) during hospitalization was
as follows: potential difference — 65.3+4.4 mV; current
strength — 6.5+0.6 pA; electrical conductivity of oral flu-
id - 8.5£0.9 uSm. All these indices were significantly
higher than normal (p<0.001) compared to healthy sub-
jects. After the operation (sparing maxillary sinus sur-
gery with local plasty of oro-antral communication)
potentiometric parameters between metals (M-M)
changed unreliably (p>0,05) and amounted to: potential
difference - 77.9+6.7 mV; current strength — 8.8+1.0 pA;
electrical conductivity of oral fluid - 10.5+1.3 uSm. Po-
tentiometric parameters between the metal and the mu-

cous membrane of the alveolar outgrowth (M-SOAO)
after the operation also changed unreliably (p>0,05):
potential difference was 53.8+2.8 mV; current strength —
5.7£0.5 pA; electrical conductivity of the oral fluid -
7.7+0.8 pSm. Thus, all previously listed potentiometric
parameters before and after the performed operation did
not differ significantly (p>0.05).

According to the obtained potentiometry data, it
should be noted that in patients with chronic odonto-
genic maxillary sinusitis, in whom galvanism (compen-
sated and decompensated forms) was detected in the
oral cavity, i.e. in the subjects of the observation group,
the clinical symptomatology of inflammation in the
maxillary sinus (chronic maxillary sinusitis) was not
pronounced and without aggressive course.

During the first 3-4 days after the operation in
7 (23.3%) out of 30 patients of this group the postopera-
tive period passed with high temperature (from 37.7° to
39.0°C).

Clinically, postoperative edema of soft tissues (sub-
glabellar, cheek, zygomatic areas and upper lip) of the
middle zone of the face in these terms was low ex-
pressed, which was accompanied by its insignificant
asymmetry. Skin hyperemia was absent in all operated
patients. In 16 (53.3%) out of 30 patients after the opera-
tion, within 5-6 days, there was pain of medium severity
in the area of the maxillary bone, as well as in the area of
the postoperative wound along the transitional fold and
the alveolar process, as well as there was a slight dis-
charge of blood from the corresponding half of the nose.
The general condition of all patients in this group in the
postoperative period was satisfactory. Three (10.0%) pa-
tients had weakness, 2 (6.7%) patients — malaise, and
3 (10.0%) patients — dizziness.

During 3-4 days after the operation, the mucosa in
the area of the postoperative wound (along the transi-
tional fold and alveolar process) was moderately ede-
matous and slightly hyperemic in all subjects; during this
period, mucosal infiltration was poorly expressed and
superficial. On the 6™-7" day after the operation the hy-
peremia of the edges of postoperative wounds was ab-
sent and there was no infiltration of its walls. Only in
4 (13.3%) patients on the 2"-4" day after the operation
the walls of the postoperative wound were slightly co-
vered with fibrin plaque, but on the 5*-6" day the fibrin
plaque on the wound walls was absent in all the patients.
The sutures after the operation were fixed in all patients.

As a result, summarizing the previously conducted
examination of patients with chronic odontogenic ma-
xillary sinusitis with the presence of galvanism in the
oral cavity (compensated and decompensated forms),
i.e. the subjects of the observation group, chronic in-
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flammation in the maxillary sinus proceeded without
pronounced clinical symptoms. The exacerbation of the
inflammatory process was rare — in 1 (3.3%) subject.
Among the inflammatory complications in the postop-
erative period we found only gingivitis in the oral cavity
in 19 (63.3%) people, which were located in the area of
existing fixed metal dentures, which in our opinion is the
result of galvanic pathology — galvanism in the oral cav-
ity of these subjects (Fig. 4).

We did not observe any other inflammatory compli-
cations in the area of peri-mandibular soft tissues of
postoperative wounds and recurrences of inflammatory
disease of the maxillary sinus in this observation group.

Conclusions

In adolescent patients with chronic odontogenic
maxillary sinusitis with the presence of galvanism in the
oral cavity (compensated and decompensated forms),
chronic inflammation in the maxillary sinus occurred
without pronounced clinical symptoms. Exacerbation
of the inflammatory process was rare. Among the in-
flammatory complications in the postoperative period,
we found only gingivitis in the oral cavity. We did not

Bigomocri npo aBTopis:

observe any other inflammatory complications in the
area of the postoperative soft tissues of the postopera-
tive wounds and recurrence of inflammatory disease of
the maxillary sinus.

No conflict of interests was declared by the authors.
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