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Study of Changes in the State of Local and General
Nonspecific Resistance of the Organism in Patients
with Odontogenic Maxillary Sinusitis at Galvanic
Pathology in the Oral Cavity

Oleksii 0. Tymofieiev'* & Andrii M. Cherednichenko

Purpose: To determine the state of local and general nonspecific resistance of the organism in the dynamics of
surgical treatment of patients with odontogenic maxillary sinusitis in the presence of galvanic pathology in the
oral cavity and to clarify the causes of development of postoperative inflammatory complications.

Methods: We examined 56 patients with odontogenic maxillary sinusitis in the dynamics of surgical treatment
(sparing highmorotomy) in the presence of fixed metal dentures in the oral cavity. The age of the patients
ranged from 29 to 58 years.

Results: In patients with odontogenic maxillary sinusitis with the presence of oral cavity galvanosis (atypical
and typical forms), i.e. in the subjects of the II observation group, gingivitis was detected in almost 100% of
cases, which were located in the area of fixed metal dental prostheses. The most pronounced inflammatory
phenomena in the oral cavity were in subjects with stamped-soldered metal constructions, as well as in patients
with chromium-cobalt (chromium-nickel) metal inclusions or in persons with defects in the metal-protective
coating with titanium nitride (areas of damage and abrasion of titanium nitride metal-protective coating).
Conclusions: On the basis of the conducted examination of patients with odontogenic maxillary sinusitis in
the presence of galvanic pathology in the oral cavity, it was found that in some forms of this pathology, i.e.
galvanosis, there is a decrease in local and general nonspecific resistance of the body, which in turn leads to the
development of inflammatory complications in the maxillary soft tissues (in 100%) and in the bone wound of
the jaw, i.e. osteomyelitis (in 34.6%).
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INTRODUCTION

Ix recent years, we have noted that the number
of patients with odontogenic maxillary sinusitis
with galvanic pathology in the oral cavity has
increased significantly; the severity of the clinical
course of this disease, the number of recurrences
and postoperative inflammatory complications has
worsened.

It is noted that many of these patients have
metal inclusions (fixed dentures, pins, inlays, etc.)
of dissimilar metals in their mouths, which were
installed many years ago. It is known that all these
dissimilar metals and alloys in the human oral cavity
cause the appearance of galvanic currents that leads
to the development of galvanic pathology. And
this, in turn, leads not only to an aggressive course
of other somatic diseases in this person, but also
to changes in nonspecific and specific resistance of
the body, as well as the development of early and
late postoperative inflammatory complications
that are carried out in a patient with such galvanic
pathology.

Therefore, the problem of decreasing local and
general nonspecific resistance of the organism
in patients with odontogenic maxillary sinusitis
in the presence of galvanic pathology in the oral
cavity is a difficult task in the treatment and for the
prevention of inflammatory complications.

Thus, the treatment of patients with odontogenic
maxillary sinusitis in the presence of galvanic
pathology in the oral cavity is one of the most
difficult and urgent problems in maxillofacial
surgery. It is known that galvanic pathology is
most often found in middle-aged people, i.e. in
the most able-bodied age group of the population.
Therefore, effective treatment of this pathology has
not only economic but a social aspect as well.

The purpose of this study is to determine the
state of local and general nonspecific resistance
of the organism in the dynamics of surgical
treatment of patients with odontogenic maxillary
sinusitis in the presence of galvanic pathology in
the oral cavity and to clarify the causes that cause

the development of postoperative inflammatory
complications [1-7].

MATERIALS AND METHODS

We examined 56 patients with odontogenic
maxillary sinusitis in the dynamics of surgical
treatment (sparing highmorotomy) in the presence
of fixed metal dentures in the oral cavity. The age of
the patients ranged from 29 to 58 years. Depending
on the presence or absence of plating pathology
in their mouths, the subjects with odontogenic
maxillary sinusitis were divided into two
observation groups. The first observation group
included subjects with galvanism (compensated
and decompensated), and the second group
included subjects with galvanosis (atypical and
typical forms). Since the cause of odontogenic
maxillary sinusitis was a tooth (chronic
periodontitis, granuloma, radicular cyst, etc.),
the removal of the etiologic factor that caused the
maxillary sinusitis was performed simultaneously
with the highmorotomy performed.

Thus, all patients with odontogenic maxillary
sinusitis, depending on their concomitant galvanic
pathology, were divided into two studied groups of
observation: group I - 30 patients with the presence
of galvanism in the oral cavity (compensated and
decompensated forms); group II - 26 patients
with the presence of galvanosis in the oral cavity
(atypical and typical forms). The control group
consisted of 28 practically healthy people of the
same age as the examined patients.

Samples for the examination of local and general
nonspecific resistance of the organism were taken
when patients were hospitalized, on the 3-4th day
of surgical treatment, as well as when patients were
discharged from the hospital. The control group
consisted of 28 practically healthy people (without
concomitant diseases) of the same age.

To study the local nonspecific resistance of the
organism, we determined the functional activity
of neutrophils that emigrated into the oral cavity
through the cheek mucosa. The material was
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selected in accordance with the method proposed
by V.D. Dyshlov. To detect alkaline phosphatase in
neutrophilic leukocytes we used the most common
method of its determination - the method of azo-
combination (modified by M.G. Shubich, 1980). The
number of emigrated leukocytes and the activity of
alkaline phosphatase in them were determined in
the prints obtained from the cheek mucosa on the
side of odontogenic maxillary sinusitis.

The Kaplow L.S. method was used for objective
assessment of cytochemical reaction to alkaline
phosphatase. Depending on the enzymatic activity
of neutrophils according to their degree of dye
staining, they were divided into 5 types: zero
(unstained), the first (with weak cytoplasm staining),
the second (with moderate cytoplasm staining),
the third (with strong cytoplasm staining) and the
fourth (with very strong cytoplasm staining and dye
diffusion into the nucleus area). 100 neutrophils
were counted in the smear and the number of
cells belonging to each type was determined. This
number was multiplied by the type number and the
product was summarized. The sum was expressed
in conventional units.

To determine the state of general nonspecific
resistance of the organism we studied phagocytic
activity of peripheral blood leukocytes according
to the method of V.E Chernushenko and L.S.
Kogosova (1978).

To detect the presence of inflammation of
the alveolar mucosa, Schiller-Pisarev's test was
performed. The mucous membrane of the alveolar
processes was treated with Lugol's solution. The
intensity of staining was evaluated in points: 1
point — no staining, 2 points - weak staining, 3
points — intense staining. The average value for the
upper and lower jaw parameters was calculated.

To objectivize the Schiller-Pisarev test was
expressed in numbers (points).

Estimation of Svrakov's iodine number values:

« weakly expressed inflammation process - up
to 2.3 points.

« moderately pronounced inflammation process
- 2.67-5.0 points.

« intense inflammation process - 5.33-8.0
points.

Contact thermometry was carried out with

an electrothermometer TPM-1, which has point
thermocouples (sensors) with a measuring range

J DIAGN TREAT ORAL MAXILLOFAC PATHOL 2024; 8(1):1-9

from 16 to 42°C. The accuracy of registration is
0.2°C. By touching the end section of this sensor
to the surface of the mucous membrane of the
alveolar process, we determined the temperature
in the examined area, i.e. we performed contact
thermometry. The time of contact of the sensor
with the oral mucosa was 20 seconds, the intervals
between repeated examinations were from 2 to
5 seconds. Touching with the sensor was done
with approximately the same pressure force.
Local temperature was measured three times,
and the arithmetic mean was calculated. The
temperature was measured on the investigated and
healthy side. The basis of contact thermometry
is not the measurement of absolute temperatures
above the pathologic focus, but the detection of
temperature differences in symmetric areas (AT).
The thermoasymmetry (AT) on symmetrical areas,
detected in practically healthy people of the same
age and sex, served as a control.

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

The results of examination of patients with
odontogenic maxillary sinusitis in the first
observation group showed that local nonspecific
resistance of the organism in the subjects changed
in the dynamics of the treatment as follows (

). At hospitalization of the subjects the number
of neutrophils that emigrated through the mucous
membrane of the neck unreliably increased in
comparison with healthy people up to 20.0 + 4.7
(p > 0.05), that was also noted with the activity
of alkaline phosphatase in them, which was
44.2 + 2.2 units (p > 0.05). In 3-4 days after the
operation (sparing highmorotomy) the number
of neutrophils that emigrated through the cheek
mucosa significantly increased compared to healthy
people to 33.7 £ 0.9 units (p < 0.01), and the activity
of alkaline phosphatase in them amounted to 72.9
+ 6.9 units (p < 0.001). At the discharge of the
patients of the I study group from the hospital, the
number of neutrophils that emigrated through the
cheek mucosa decreased and already corresponded
to the norm - 17.9 + 0.5 units (p > 0.05), which
was also noted in relation to the activity of alkaline
phosphatase in them - 40.3 + 1.9 units (p > 0.05).
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TABLE 1. Cytologic and Cytochemical Indices in the Prints Taken from the Cheek Mucosa of Patients with Odontogenic Maxillary Sinusitis of the First

QObservation Group in the Dynamics of the Conducted Treatment.

. Number of Neutrophils (per 100 Activity of Alkaline Phosphatase in
Groups Under Nun} et cells) that Emigrated Through Neutrophils that Emigrated Through the
Study ° Period the Cheek Mucosa Mucosa Cheek (in Units)
Persons
M+m M+m
. 20.0 4.7 442 %22
Hospitalization
p>0.05 p>0.05
33.7+0.9 72.7 6.9
I observation 30 Day 3 to 4 p <0.001 p <0.001
group p, <0.001 p, <0.001
179+ 0.5 403+19
Extract p>0.05 p > 0.05
p, < 0.001 p, < 0.001
Control group
28 16.6+1.4 40922
(healthy people)

Note: p — reliability of differences compared to the control group (healthy people), p, — reliability of differences compared to the previous period of examination.

Thus, based on the analysis of the previously
conducted examination and the obtained indicators,
we concluded that in patients with odontogenic
maxillary sinusitis in the presence of galvanism in
the oral cavity (compensated and decompensated
forms) local nonspecific resistance of the organism
at the discharge of patients from the hospital is
within normal limits. The increase in the number of
neutrophils emigrated through the cheek mucosa, as
well as the activity of alkaline phosphatase in them in
the dynamics of the surgical treatment (on the 3-4 day)
shows the body's response to the surgical intervention
(strain of local immunity). At discharge of the patients
of the first observation group from the hospital,
normalization of local immunity was observed.

The results of examination of patients with
odontogenic maxillary sinusitis with the presence
of galvanosis (atypical and typical forms) in the oral
cavity, i.e. IT observation group are presented in Table
2. It was found that in the first days of hospitalization
of patients of the II observation group the number
of neutrophils that emigrated through the mucous
membrane of the neck was unreliably increased
compared to healthy people and amounted to 24.4 +
3.6 (p > 0.05) and the activity of alkaline phosphatase
in them was also significantly increased to 64.4 + 5.0
units (p < 0.001). In 3-4 days after the operation the
number of neutrophils, which emigrated through the
cheek mucosa, significantly increased in comparison
with healthy people and the previous period of
examination and amounted to 47.9 + 3.3 units (p
< 0.001), and the activity of alkaline phosphatase

in them was equal to 86.3 + 11.2 units (p < 0.001).
At discharge of patients with odontogenic maxillary
sinusitis of the II observation group from the hospital
the number of neutrophils that emigrated through
the cheek mucosa remained at reliably high figures
and amounted to 45.7 + 5.6 units (p < 0.001), which
was also noted in relation to the activity of alkaline
phosphatase in them - 77.4 + 9.9 units (p < 0.001).

Based on the analysis of the data of the obtained
laboratory parameters, which are presented in Table
2, we came to the conclusion that in patients with
odontogenic maxillary sinusitis in the presence of
galvanosis in the oral cavity (atypical and typical
forms), i.e. in group II of observation during the
surgical treatment the local nonspecific resistance
of the organism decreased, which was noted in the
increase of the number of neutrophils that emigrated
through the cheek mucosa and a high activity of
alkaline phosphatase in them on the 3-4 day of the
examination. At discharge of the subjects from the
hospital these indices did not normalize (remained
elevated) and significantly differed from the norm,
indicating a significant decrease in local immunity in
these subjects. The presence of an increased number
of neutrophils emigrating through the cheek mucosa,
as well as increased activity of alkaline phosphatase
in them at discharge from the hospital indicated not
only a decrease in the factors of local nonspecific
resistance of the organism in this group of subjects,
but also the presence of early inflammatory
complications in the maxillary soft tissues around
the postoperative wound in most of them.
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TABLE 2. Cytologic and Cytochemical Indices in the Prints Taken from the Cheek Mucosa of Patients of the Il Observation Group in the Dynamics of the

Conducted Treatment.
b Number of Neutrophils (per 100 Activity of Alkaline Phosphatase in
Groups Under Nun} er Examination cells) that Emigrated through Neutrophils that Emigrated Through the
Study ° Period the Cheek Mucosa Mucosa Cheek (in units)
Persons
Mtm Mtm
o 244+3.6 64.4+5.0
Hospitalization
p>0.05 p <0.001
479+33 86.3+11.2
II observation 2% Day3to4 p <0.001 p <0.001
group p, <0.001 p, <0.001
45.7 5.6 77499
Extract p <0.001 p <0.001
p, > 0.05 p, > 0.05
|
Control group 28 16.8 + 1.4 409+22
(healthy people)

Note: p — reliability of differences compared to the control group (healthy people), p, — reliability of differences compared to the previous period of examination.

The indices of general nonspecific resistance of
the organism in patients with odontogenic maxillary
sinusitis in I and II observation groups were studied
(Table 3). The indices of phagocytic activity of
peripheral blood neutrophils in the subjects of the
I observation group (in the presence of galvanism
in the oral cavity) during hospitalization did not
change significantly in comparison with healthy
people and were as follows: 72.9 + 3.0 % and 6.3 +
0.5 (p > 0.05), at discharge: 73.7 + 1.8 % and 6.5 +
0.4 (p > 0.05). Indicators of phagocytic activity of

peripheral blood neutrophils in the subjects of the I
observation group (with the presence of galvanosis
in the oral cavity) at hospitalization significantly
and reliably decreased in comparison with healthy
people (control group) and were as follows: 57.0
+ 3.3% (p < 0.001) and 5.4 + 0.3 (p < 0.02). At
discharge of patients of the II observation group
from the hospital the indices of phagocytic activity
of leukocytes significantly remained reduced and
were: 58.2 + 3.2% (p < 0.001) and 5.6 £ 0.3 (p <
0.05).

TABLE 3. Dynamics of Changes in Phagocytic Activity of Peripheral Blood Leukogytes in Subjects of | and Il Observation Groups.

Indicators of Phagocytic Activity of Peripheral Blood
Number of L . Leukocytes
Groups Under Study Examination Period 3 :
Persons Percentage of Phagocytosis Phagocytic Number
M+m M+m
. 72.9 £3.0 63+0.5
Hospitalization
p > 0.05 p>0.05
Subjects of group I 30
73.7+18 6.5+0.4
Extract
p > 0.05 p > 0.05
o 57.0+3.3 54+03
Hospitalization
Subjects of group II 26 p <0.001 p <0.02
58.2+3.2 56+0.3
Extract
p < 0.001 p <0.05
Healthy people 28 745+ 1.6 6.4+0.

Note: p - reliability of differences compared to healthy people.
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To detect inflammatory changes in the peri-
mandibular soft tissues of the alveolar processes in
the dynamics of treatment, we performed Schiller-
Pisarev's test. Svrakoviodine number at hospitalization
of maxillary sinusitis patients of the I observation
group (patients with galvanism) was 4.4 + 0,7 points
(moderately expressed process of inflammation), and
in the II group (patients with galvanism) - 7.5 + 0.6
points (intensive process of inflammation). On the
3-4 day after the operation in the I group the index
decreased and was equal to 3.6 + 0.4 points (moderately
expressed process of inflammation), and in the I group
it remained at high figures and amounted to 6.5 + 0.3
points (intensive process of inflammation). On the
3rd - 4th day after the operation in the I observation
group the index was as follows 2.4 + 0.7 points (weakly
expressed process of inflammation), and in the II
group it remained on high figures and made 5.9 +
0.8 points (intensive process of inflammation). On
the 7th-9th day of the conducted treatment in the I
observation group (patients with galvanism) the index
of Schiller-Pisarev's test was 2.1 + 0.6 points (weakly
expressed process of inflammation), and in the II
group (patients with galvanosis) it was equal to 5.2 +
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0.5 points (intensive process of inflammation).

The indicators of thermoasymmetry of the jaw
alveolar mucosa in the area of the postoperative
bone wound and the opposite side in the I and
IT observation groups are presented in Table 4.
When the subjects of the I observation group were
hospitalized, the thermoasymmetry was significantly
increased and amounted to 1.6 + 0.1°C (p < 0.001),
which was also noted in the patients of the II group -
1.7 £ 0.2°C (p < 0.001). In 3-4 days of the conducted
treatment thermoasymmetry in the patients of the I
group of observation remained significantly increased
and amounted to 1.2 £ 0.2°C (p < 0.001), which
was also noted in the patients of the II group - 1.5
£ 0.1°C (p < 0.01). In 5-6 days after the operation
thermoasymmetry in the patients of the I observation
group remained significantly increased and amounted
t0 0.9 + 0.1°C (p < 0.01), and in the patients of the II
group - 1.3 £ 0.2°C (p < 0.001). In 7-9 days after the
operation the thermoasymmetry in patients of the I
group of observation normalized and amounted to 0.6
+ 0.2°C (p > 0.05), and in patients of the II group of
observation remained significantly increased - 1.0 +
0.2°C (p < 0.01).

TABLE 4. Indices of Thermoasymmetry of the Mucous Membrane of the Alveolar Process.

A T - Thermoasymmetry
Group Under Study Number of Persons Examination Day (in °C)
M+m P
Hospitalization 1.6 £0.1 <0.001
Day3to4 1.2+£0.2 <0.001
Subjects of group I 26
Day5to 6 09+0.1 <0.01
Day7to9 0.6+0.2 >0.05
Hospitalization 1.7£0.2 <0.001
) Day3to4 1.5+0.1 <0.001
Subjects of group II 24
Day5to6 1.3+£0.2 <0.001
Day7to9 1.0£0.2 <0.01
Healthy people 28 0.5+0.1

Note: p - reliability of differences compared to healthy people.

Thus, summarizing the conducted examinations
of patients with odontogenic maxillary sinusitis
with the presence of galvanism in the oral cavity
(compensated and decompensated forms), i.e. in
the subjects of the I observation group, we found
only gingivitis (in 63.3%) among inflammatory
complications, which, in our opinion, were the result
of the presence of galvanic pathology - galvanism

in the oral cavity. We did not detect any other
complications in the area of peri-mandibular soft
tissues of postoperative wounds in this observation
group.

In patients with odontogenic maxillary sinusitis
with the presence of oral cavity galvanosis (atypical
and typical forms), i.e. in the subjects of the II
observation group, gingivitis was detected in
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almost 100% of cases, which were located in the
area of fixed metal dental prostheses. The most
pronounced inflammatory phenomena in the oral
cavity were in subjects with stamped-soldered metal
constructions, as well as in patients with chromium-
cobalt (chromium-nickel) metal inclusions or in
persons with defects in the metal-protective coating
with titanium nitride (areas of damage and abrasion
of titanium nitride metal-protective coating with).

In the same observation group, all the operated
patients (100%) were found to have such a
complication as the presence of inflammatory
infiltrate of soft tissues in the area of the postoperative
wound. At repeated visits of these patients to the
clinic (in 10-15 days) inflammatory infiltration
of peri-mandibular tissues slightly decreased but
remained in 22 patients (84.6%). In 3-4 weeks after
the performed surgery, osteomyelitis process of the
maxillary bone developed in 9 patients (34.6%).

Based on our examination, we proved that the
use of this laboratory test such as determination of
the number of neutrophils emigrated from the oral
cavity through the cheek mucosa and the activity
of alkaline phosphatase in them is a prognostic
test. It was also proved that the use of such an
examination method as thermoasymmetry of the
mucous membranes of the alveolar process in the
dynamics of the postoperative period can also be a
prognostic test, which indicates the development of
the inflammatory process in the peri-maxillary soft
tissues after the operation performed.

CONCLUSIONS

On the basis of the conducted examination of
patients with odontogenic maxillary sinusitis in the

J DIAGN TREAT ORAL MAXILLOFAC PATHOL 2024; 8(1):1-9

presence of galvanic pathology in the oral cavity,
it was found that in some forms of this pathology,
i.e. galvanosis, there is a decrease in local and
general nonspecific resistance of the body, which
in turn leads to the development of inflammatory
complications in the maxillary soft tissues (in 100%)
and in the bone wound of the jaw, i.e. osteomyelitis
(in 34.6%).
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JKypHan giarHocTuKM Ta /1iKyBaHH:A OPa/bHOI i Ie/IelTHO-MM1IeBO] TaTOMOTii

UKRAINTAN LANGUAGE

BuBYeHHA 3MiH CTaHy MiCIIeBOI Ta 3araIbHOL
Hecnel(ivHOT pe3rCTEHTHOCTi OPraHi3My y XBOpUX
Ha OMOHTOT€HHMII BEPXHbOLIECTECITHNI CUHYCUT IIPU

rajibBaHi4Hii IIaTO/IOril B HOPOXKHMHI pOTa
Onexciit Tumodees”* 1a AHAPIl YepeHiueHKo

Mera. BusHaunTy cTaH MicueBoi Ta 3arajpHol HecrieiiqHOI pesVCTeHTHOCTI OpraHi3sMy B AMHaMilli XipypriuHoro
JKyBaHHA XBOPUX Ha OJOHTOT€HHMI TaliMOPUT 3a HAABHOCTI rajibBaHiYHOI IIATOJOIII B POTOBIiil IOPOXKHMHI Ta
3’sICyBaTy IPUYNHY, 1[0 3YMOB/IIOIOTh PO3BUTOK ITiC/ISIONIePALifiHIX 3allaTbHNX YCK/IaJHEHb.

Marepianu i Metogu. O6CTeXXeHO 56 XBOPUX Ha OJOHTOT€HHUII TajiMOPUT B JMHAMIlli OIIePaTVBHOIO JTiKyBaHHSI
(magHa TaiMOPOTOMIs) 3a HAasBHOCTI B HMOPOXKHMHI pOTa HE3HIMHMX MeTajleBUX 3yOHuMX mporesiB. Bik xBopmx
KONMBaBCA Bif 29 1o 58 pokiB.

Pesynbraru. Y XBOpUX Ha OJOHTOT€HHMII IaliIMOPUT 3 HAsABHICTIO ra/IbBaHO3y POTOBOI NOPOXXHUHM (aTHMIIOBA Ta
timosa ¢opmu), To6T0 y obcrexkenux II rpymu cnocrepesxeHHs, Maibke y 100% BumajkiB BMABIAIN TiHTiBiTH,
AKi mokanisyBanucsa B AiLAHLI ¢ikcoBaHiX MeTaneBuxX 3yOHux mporesiB. Haitbinbin BupakeHi 3amanibHi ABUINA B
HOPOXKHMHI poTa 6y y 06cTeXXeHMX 3i LITaMIIOBaHO-NIAAHUMY MeTa/IeBUMM KOHCTPYKIIAMY, @ TAKOXX Y XBOPUX 3
XPOMOKOOA/IBTOBUMI (XPOMOHIKETEeBIMMI) MeTa/IeBIMI BKIIOUEHHAMY ab0 B 0Ci6 3 fedeKTaMy MeTa03axyCHOTO
HOKPUTTA HITPUAY TUTaHY (30HY IOLIKO/PKEHH: Ta CTYPaHHA MeTa/I03aXMCHOTO IOKPUTTA HIiTPU/Y TUTAHY).
BucHoBku. Ha mifcTaBi IpoBefeHOr0 0OCTEXXEHHsI XBOPUX Ha OJOHTOT€HHNIT BEPXHbBOLLETENTHNII IaliMOPUT 3a
HAasIBHOCTI ra/IbBaHIYHOI MATOMOTii B pOTOBIi IOPOXXHVHI BCTAHOBJEHO, L0 NpHU JesAKux ¢opmax el marosorii,
TOOTO ra/JbBaHO3aX, CIOCTEPIraeThCs 3HVDKEHHS MICLIeBOI Ta 3arajbHoi HeclelnidHOI pe3UCTEHTHOCT] OpraHismy,
1IJ0 B CBOIO YepTy IPU3BOANTD IO PO3BUTKY 3alla/IbHIX YCKIAfHEHD Y M AIKIX TKaHMHAX BepXHbol meyeny (y 100%) ta
B KiCTKOBII1 paHi 1ereny, To6To ocTeoMmieniry (y 34,6%).
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