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INDEX ASSESSMENT OF THE CONDITION OF PERIODONTAL
TISSUES IN PATIENTS WITH GASTROESOPHAGEAL REFLUX
DISEASE

Introduction. Significant prevalence of periodontal diseases,
tendency to progress with the subsequent loss of teeth, onset at a young
age, decrease in the quality of life of patients and significant financial
costs determine the relevance of this medical and social problem. The
problem of gastroesophageal reflux disease (GERD) is being increasingly
paid attention by researchers and doctors due to the high prevalence and
variety of its clinical manifestations. One of the atypical (extraordinary)
syndromes of gastroesophageal reflux disease is dental. The purpose of
the research was to assess the condition of periodontal tissues in patients
with gastroesophageal reflux disease.

Materials and methods. For the study, 65 patients with GERD were
selected who had been hospitalized to the gastroenterology department of
Ternopil City Hospital No. 2. In total, the sample included 34 (52.31 %)
men and 31 (47.69 %) women. To identify inflammatory changes in the
gum mucosa, the papillary-marginal-alveolar index (PMA) and the
complex periodontal index (CPI) according to P.O. Leus (1989) were
used. Statistical processing of the data obtained during the study was
carried out using the licensed Microsoft Excel 2016 and Statsoft Statistica
12 statistical analysis packages.

Results. As a result of our study, we found that only 18.5 % of
patients suffering from GERD had clinically healthy gums. 9.2 % of
patients showed signs of mild gingivitis (PMA index values were within
20 %). According to the RMA index, 33.8 % of patients in the main group
were diagnosed with moderate gingivitis (values ranged from 25-50 %).
In 38.5 %, manifestations of severe gingivitis were visualized (the PMA
index value was more than 51 %). We have found that in patients with
GERD, the manifestations of inflammatory phenomena in periodontal
tissues increase with age and their severity increases. According to the
data obtained when determining the CPI index, 11.2 % of patients with
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erosive lesions of the esophagus were diagnosed with moderate
periodontal tissue damage (CPI value was (2.9 + 0.1)). In 44.4 % of
patients with the erosive form of GERD, mild periodontal tissue damage
was visualized (CPI = (1.6 £ 0.1)). All patients with periodontitis
secondary to erosive GERD were elderly (45-59 years, according to
WHO). Only 44.4 % of patients with the erosive form of GERD and
100.0 % of patients with non-erosive GERD had no inflammation of
periodontal tissue (the average CPI value did not exceed 1.0).

Conclusions. Based on the studies described above, we can come to
the conclusion that inflammatory processes in the tissues of the
periodontal complex and oral mucosa in patients suffering from
gastroesophageal reflux disease are interconnected processes that
aggravate each other.

Keywords: gastroesophageal reflux disease, periodontitis, gingivitis,
combined pathology, inflammatory processes.
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IHIEKCHA OIIIHKA CTAHY TKAHHUH HOAPOJOHTA VY
HAIEHTIB I3 TACTPOE3O®AT'EAJIBHOIO PE®JIIOKCHOIO
XBOPOBOIO

3HayHa TMOIIUPEHICTh 3aXBOPIOBaHb IAPOJOHTA, CXWJIBHICTH iX JIO
MPOTPECYBaHHs 3 MONANBIIO BTPATOI 3y0iB, MOsSBA y MOJOJIOMY BIIl,
3HIDKCHHS SIKOCT1 JKUTTS MAI€HTIB 1 3HA4HI (DIHAHCOBI 3aTPAaTH OOYMOBITIOE
aKTyaJbHICTh JaHOI MEAWYHOI 1 COIiaNbHOI mpobiaeMu. Yce Oiblle yBaru
NOCHIMHUKIB 1 JKapiB TpuBepTae mpodiieMa racTpoe3odareanbHOL
pedmokcHoi xBopodu (I'EPX) y 3B’S3Ky 3 BHCOKOK IOIIUPEHICTIO Ta
pizHOMaHITTSIM 11 nposiBiB.  OmHEM 3
(To3acTpaBOXigHUX) ractpoe3odareanbHoi

KJIHIYHAX aTHIIOBUX

CHUHIIPOMIB pedrokcHOT
XBOPOOH € CTOMATOJIOTIUHUIA.

Tomy MeTol PpoGoTH cTana OIiHKA CTaHy TKaHHH MapOJOHTY Y
MAIlE€HTIB 13 racTpoe3odareaIbHO PeQIIOKCHOI XBOPOOOIO.

Marepiaaun Ta Mmetoau. /Iyt npoBeACHHS OCHIPKEHHS BifiOpaHo 65
xBopux Ha ['EPX, siki 3HaXoAWINCh Ha CTalliOHAPHOMY JIIKYBaHHI B
racTPOEHTEPOJIOTIYHOMY BifiIeHH] TepHOMIIBCHKOI MichbKOI JlikapHi No 2.
3aramom BubOipka Bmodana 34 (52,31 %) gonosikis # 31 (47,69 %) xiHKY.
Jis BUSBIIGHHS 3amalbHAX 3MiH Y CIH30Bid OOOJOHII BHKOPHCTAIH
MamiIspHO-MapriHAFHO-aNbBeosIpHUi iHgekec (PMA) Ta KOMIUIEKCHUI
naponontaneHuil iHAekc (KIII) 3a I1.O. Jleycom (1989). Cratuctuuny
00poOKy
BUKOPUCTAHHSAM JIIIEH30BaHUX IAKETIB CTATHCTHYHOIO aHamizy Microsoft
Excel 2016 Ta «Statsoft Statistica 12».

PesyabTarm.

OTPUMAHUX TIPU  JOCTIMKCHHI [JaHUX BHKOHYBalu i3

B pesympTari mpoBeAeHOr0 HAMHM  JIOCIiIKEHHS
BCTaHOBJIEHO, 1o Jjwmme y 18,5 % mamienTiB, sxi xBopitoTh Ha ['EPX,
MIITBEPKEHO KIIHIYHO 37I0pOBUi cTaH siceH. Y 9,2 % mnaiieHTiB BUSBICHO
O3HaKH JIETKOTO CTYIEHs TiHTIBITY (1oKa3HUKHM iHAekcy PMA 3Haxoaumics B
mexax 20 %). ¥V 33,8 % mamieHTiB OCHOBHOI rpynu 3rigHo iHaekcy PMA
JIIarHOCTOBAHO TIiHTIBIT CEPEAHBOTO CTYIEHS TSXKKOCTI (3HAYEHHS BapiroBanu
B Mexxax 25-50 %). V 38,5 % ocib BizyanizoBaHO MPOSBH TSKKOTO CTYIEHS
TiHTiBiTY (3HaueHHsA iHAekcy PMA cranoBwmum moHany 51 %). Hamm

BCTAaHOBJIEHO, 110 y XxBopux Ha ['EPX i3 BiKOM 3pOCTarOTh MPOSBY 3aMaIbHIX
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SIBHLI Y TKAHWHAX MapOJOHTA 1 MiIBHILYETHCS CTYMIHb 1X TSHKKOCTI. [IposiBu
TiHTIBITY CEPEIHBOTO CTYIEHS TSHKKOCTI TepeBaKkalM y 0cid 3piJioro BiKy,
TOAI SIK TIHTIBITY TSDKKOTO CTYINIEHS y CTapedid Tpymi. 3TiIHO [MaHHX,
orpumanux npH BusHaudeHHi iHpekcy KIII, y 11,2 % xBopux 3 epo3mBHUM
YpaXKEHHSM CTPAaBOXOAY [IIarHOCTOBAHO YPaKCHHS TKaHWUH MapOJOHTA
cepemHboro crymeHs TsokkocTi (3Hauenns KIII cranoswino (2,9 +0,1)). V
44,4 % mamientiB 3 epozuHo0 (opmoro ['EPX BizyanizoBaHo ypaKeHHs
TKAQHWH MapojJoHTa jerkoro crymens Tsokkocti (KIII = (1,6 + 0,1)). Vei
Mali€HTH 3 MapoJoHTHTOM Ha (oHi epo3uBHoro I'EPX Oynu 3pinoro Biky
(45-59 pp., srizno BOO3). Jlume y 44,4 % mnamieHTiB i3 €pO3UBHOIO
dopmoro I'EPX Ta y 100,0 % mnarientiB 3 HeeposuBHoto ['EPX 3amanenus
TKaHUH TAapoAoHTy Oynmu BincytHiMu (cepemne 3HadeHHsa KIII He
MIEPEBHUIIYyBAIIO TTO3HAYKY 1,0).

BucnoBxkn. Ha OCHOBI BHIIEONMMCAHUX TOCTIIKEHb, MOYKHA IIATH
BHCHOBKY, [I0 3alajbHi IIPOIECH Yy TKaHWHAX MapOJOHTAJIbHOTO
KOMIUIEKCY Ta CIM30BOi OOOJOHKH TMOPOXXHWHU pOTa y TMAIl€HTIB, SKi
XBOPIIOTh Ha ractpoe3odarcaibHy pedIoKCHy XBOpoOy, SBISIOTHCS

B32€EMOIIOB’I3aHUMHU ITPOLIECAMH, SKi OOTSKYIOTh IepeOir OJIMH OTHOTO.
Kurouosi

cjioBa:

ractpoe3odareanbHa pedarokcHa  XBopoOa,

MapOJIOHTHUT, TiHTIBIT, TO€JHAHA TTATOJIOTIs, 3aMajbHi IPOIIECCH.

Aemop, gionosioansrun 3a aucmysanusn’. Ilempo Iaciox, Kaghedpa opmoneduunoi cmomamonoeii, Teproninocorutl
Hayionanbrull meouunuu yHisepcumem imeni 1.A. I'opbauescokoco MO3 Vkpainu, m. Tepnonine, Yxpaina

e-mail: gasiukpa@tdmu.edu.ua

INTRODUCTION / BCTYIT

Inflammatory periodontal diseases currently occupy
a leading place in the structure of dental diseases.
Generalized data from independent WHO experts, based
on the results of recent epidemiological studies,
demonstrate the detection of intact periodontal disease
in only 2-10 % of individuals versus 90-95 % of the
adult population with diagnosed periodontal diseases. In
Ukraine, damage to periodontal tissues is diagnosed
with different frequencies: before the age of 35-40
years, symptoms of the disease appear in 50-80 %,
while after 40 years — in 99.3 %, which generally
reflects the global trend in the development of
pathology [1, 2, 3].

The significant prevalence of periodontal diseases,
the tendency to progress with the subsequent loss of
teeth, the appearance at a young age, the decrease in the
quality of life of patients and significant financial costs
determine the relevance of this medical and social
problem.

The problem of gastroesophageal reflux disease
(GERD) is attracting increasing attention from
researchers and doctors due to the high prevalence and
variety of its clinical manifestations. Thus, symptoms of
GERD are diagnosed in 20-40% of the adult
population aged 25 to 50 years with the same frequency
in men and women [4, 5].

The epidemiological aspects of GERD as a “disease

of the third millennium” are currently being actively
studied, but the actual prevalence of the disease has not
been sufficiently studied, which is associated with
significant variability in manifestations — from episodic
heartburn to symptoms of complicated esophagitis. The
disease manifests itself in almost 40 % of the adult
population of different ages over the past decades.
According to the results of epidemiological studies, the
prevalence of GERD in Ukraine among the working
population averages 30 % (25 % in men and 39 % in
women). The peak incidence of GERD in women
occurs at the age of 17-29 years, and in men — at 20-59
years. However, the actual incidence rate is much
higher, given that a significant proportion of patients are
treated for a long time by other specialists for
extraesophageal manifestations of GERD [6, 7, 8].

The increased interest in GERD is due not only to
the peculiarities of the course of the disease, diagnostic
measures, and a decrease in the quality of life of
patients, but also to extraesophageal «masks» [9].

One of the atypical (extraordinary) syndromes of
gastroesophageal reflux disease is dental. According to
various authors, dental syndrome with GERD, which
occurs as a result of inflammatory changes in the oral
mucosa under the influence of refluxate, is characterized
by the appearance of erosions of tooth enamel,
inflammation of periodontal tissue, and changes in the
mushroom-shaped papillae of the tongue. But the
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prevalence, nature and severity of lesions of organs and
tissues of the oral cavity have not been sufficiently
studied. The mechanisms of their development also
remain completely unclear [10, 11].

Therefore, the aim of the work was to assess the
condition of periodontal tissues in patients with
gastroesophageal reflux disease.

Materials and methods

The study was carried out in compliance with the
main provisions of the Declaration of Helsinki of 1975,
revised in 2000, the Council of Europe Convention on
Human Rights and Biomedicine (2007) and the
recommendations of the Bioethics Committee of the
Presidium of the National Academy of Medical
Sciences of Ukraine (2002). The manipulations were
approved by the bioethics commission of the I.
Horbachevsky Ternopil National Medical University.
The clinical dental examination took place after the
patients signed the appropriate informed consent for
dental procedures.

For the study, 65 patients with GERD were selected
who were hospitalized in the gastroenterology
department of Ternopil City Hospital No. 2. In total, the
sample included 34 (52.31 %) men and 31 (47.69 %)
women.

The comparison group consisted of 15 volunteers
who did not have metal fillings, orthopedic or
orthodontic structures, or periodontal pathology. The
average age of the subjects was (47.0 + 2.0) years,
among men — (42.0 + 2.0) years, and among women —
(51.5 = 2.0) years. The average duration of the disease
was (6.0 + 1.0) years (in the examined men — (5.0 = 1.5)
years, in women — (8.0 + 2.0) years.

It should be noted that according to the WHO
classification of age groups, the majority of men (42.0 +
2.0 years) and women (51.5 + 2.0 years) were of
working age. The number of patients of working age
(25-60 years) was 49.0 (75.4 %), that is, the sample
reflected the most socially active part of the people. No
less important is diagnosis in 3.0 (4.6 %) patients with
GERD at a young age (18-29 years). 47.0 (72.3 %)
specialized patients were diagnosed with a non-erosive
form of GERD, and 18.0 (27.69 %) patients were
diagnosed with an erosive form of GERD. Concomitant
pathology was diagnosed in 65.0 (100.0 %) patients.
However, the patients were selected in the stage of
remission or stabilization of the concomitant disease,
which did not significantly affect the clinical picture of
the underlying disease and did not require treatment
adjustments that would affect the results.

To identify inflammatory changes in the mucosa, the
papillary-marginal-alveolar index (PMA) and the
complex periodontal index (CPI) according to P.O. Leus
(1989) were used.

Statistical processing of the data obtained during the
study was carried out using licensed statistical analysis
packages Microsoft Excel 2016 and Statsoft Statistica
12, where materials were grouped by study population
(calculation of relative and average values, their errors,
t-test). The critical level of significance when testing
statistical hypotheses in this study was taken equal to
0.05.

Results

When determining the dental status of patients with
GERD, complaints were received of itching in the gum
area in 56.0 (86.2 %) patients, periodic bleeding when
brushing teeth in 63.0 (96.9 %) patients, unpleasant
odor from the mouth in 65.0 (100.0 %) people.
Congestive-hyperemic gums with a cyanotic tint were
noted, which covered the dentition in a roller-like
manner. Inflammatory-dystrophic changes were not
limited to the area of the interdental papillae and the
marginal edge of the gums, but also extended to the
alveolar part of the gums. Moderate swelling of the gum
papillae and gingival margin was diagnosed in 19.0
(29.2 %) people, and of the alveolar part of the gums —
in 25.0 (38.5 %) patients. Objectively, 44.0 (67.7 %)
patients were diagnosed with flabby chronic catarrhal
gingivitis of varying degrees of severity.

Periodontal pockets with a depth of 3 mm were
identified in 8.0 (12.3 %) patients, while 4.5 mm were
identified in 2.0 (3.1 %) people. Pathological mobility
of teeth in the vestibulo-oral direction by 1-2 mm was
diagnosed in 2.0 (3.1%) patients. The identified
pathological changes in 9.0 (13.8 %) specialized
patients are characteristic of chronic generalized
periodontitis of mild to moderate severity. In 12.0
(18.5 %) patients with GERD, no pathological changes
were objectively detected in the mucous membranes and
periodontal tissues.

In accordance with the results of identifying
inflammatory changes in the mucosa according to the
papillary-marginal-alveolar index (PMA), the following
indicators were established. Among the majority of
patients in the main group — 21.0 (32.3 %)— moderate
gingivitis was confirmed, which corresponded to an
index value of 25-50 %. In 24.0 (36.9 %) people, the
PMA value was more than 51 %, which indicated
manifestations of severe gingivitis. In 6.0 (9.2 %)
patients, the PMA index was within 20 %, which is
typical for mild gingivitis. While in 12.0 (18.5 %)
patients the clinically healthy state of the gums was
confirmed (Table 1).

It should be noted that in patients with GERD there
is an inflammatory process in the mucous membranes,
which is confirmed by a significant increase of 1.7 times
(p < 0.05) in the PMA index relative to the control
group. Thus, the average value of PMA in patients with
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GERD reached (34.4 + 1.6) % compared to (19.6 +
2.5) % against the control group (p < 0.05). According
to the results of the PMA index, with age, the
prevalence of inflammatory phenomena and an increase
in their severity in patients with GERD gradually

increases. Thus, manifestations of moderate gingivitis
prevailed in elderly people — 8.0 (12.3 %) patients,
while severe gingivitis in 10.0 (15.4 %) people — in the
senile group (Table 1).

Table 1 — Characteristics of PMA index values in patients with GERD according to age groups, n ( %)

Age group, years: CIiniczllz)r/nr;ealthy Mild gingivitis Moderate gingivitis | Severe gingivitis
18-29 1,0 (1,5 %) - 5,0 (7,7 %) 2,0 (3,1 %)
30-44 2,0 (3,1 %) 2,0 (3,1 %) 5,0 (7,7 %) 5,0 (7,7 %)
45-59 6,0 (9,2 %) 1,0 (1,5 %) 8,0 (12,3 %) 6,0 (9,2 %)
60-74 3,0 (4,6 %) 3,0 (4,6 %) 3,0 (4,6 %) 10,0 (15,4 %)
75-89 - - - 1,0 (1,5 %)
Total 12,0 (18,5 %) 6,0 (9,2 %) 21,0 (32,3 %) 24,0 (36,9 %)

The obtained results of the average PMA value in
different age groups turned out to be important. In turn,
the average value of PMA in mature patients with
moderate gingivitis is 1.2 times higher (p < 0.05)
compared to that in the middle age group, while in old

age it is 1.4 times higher than in middle-aged people.
(p < 0.05). Also, among patients with severe gingivitis,
the average value of the PMA index in the elderly group
was significantly higher by 1.6 times (p < 0.05) than the
same indicator in the middle age group (Fig. 1).

Average PMA index among patients of
different ages

28,5 34,2

"B R

18-29vy. 30-44y. 45-59y.

® Moderate gingivitis

60-74 y.

40,3

AGE GROUP

¥ Severe gingivitis

Figure 1 — Average value of the PMA index among patients of different ages

According to the results obtained when determining
the CPI index according to P.A. Leus (1989) found that in
patients with GERD the CPI value significantly exceeded
the corresponding index result of the control group (p <
0.05), which indicates the presence of periodontal
diseases in patients with gastrointestinal pathology.

Taking into account the presence of soft or hard

dental deposits, bleeding gums, periodontal pockets, and
varying degrees of tooth mobility in 10.0 (55.6 %)
patients with erosive GERD, the average CPI value was
(2.3 = 0.1), which is 3. 3 times (p < 0.05) higher than
the value of the control group (0.7 + 0.2). Thus, in 2.0
(11.2 %) patients with erosive lesions of the esophagus,
the average value of the CPI reached (2.9 + 0.1), which
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corresponds to moderate periodontal damage. While in
8.0 (44.4 %) patients with the erosive form of GERD
this figure is (1.6+0.1) and is determined by
pathological changes in the periodontal tissues of mild
severity. All 10.0 (55.6 %) patients with periodontitis
secondary to erosive GERD were of mature age (45-59
years, according to WHO). Among the remaining 8.0
(44.4 %) patients in this group and 47.0 (100.0 %)
patients with non-erosive GERD, the average CPI value
did not exceed 1.0, which did not differ from the control
group (p > 0,05).

Discussion

A number of researchers express the opinion that
chronic generalized periodontitis, despite the fairly
monomorphic clinical manifestations, is an etiologically
and pathogenetically heterogeneous disease [12, 13, 14].

Motor-tonic disorders of the esophagus against the
background of dysfunction of the lower sphincter lead
to disruption of the mineral composition and viscosity
of saliva with the development of acidification
(pH < 5.0) and, according to many scientists, trigger a
cascade of dental damage in GERD [15, 16, 17].

It has been scientifically proven that repeated
exposure to refluxate in GERD leads to catarrhal
inflammation. The latter determines the development of
hydropic dystrophy in the epithelium of the marginal
zone and mucoid-fibrinoid swelling with vasculitis in
the connective tissue of the gums [18, 19, 20].

Borysenko A. and co-authors (2021) in their works
provides data on the presence of changes in periodontal
tissues in patients with various pathologies of the
gastrointestinal tract in 76-91 % of cases [21].

Epidemiological studies conducted by a number of
scientists have established that dental manifestations of
GERD are present in more than 87 % of examined
patients, regardless of gender and form of GERD. At the
same time, the fact that 83 % of patients with existing

CONCLUSIONS / BACHOBKH

Based on the studies described above, we can come
to the conclusion that inflammatory processes in the
tissues of the periodontal complex in patients suffering
from gastroesophageal reflux disease are interconnected
processes that aggravate each other.

The inflammatory process that occurs as a result of

signs of gingivitis during pH-metry was diagnosed with
GERD deserves special attention [22, 23, 24, 25].

A number of scientists have proven the presence of
damage to the hard tissues of teeth in the form of
hypersthesia in patients with GERD [26, 27, 28]. A
strong correlation has also been established between the
degree of reflux esophagitis and the intensity of
swelling of the mucous membrane, dry lips and plaque
on the tongue [29, 30].

As a result of our study, we found that only 18.5 % of
patients suffering from GERD had clinically healthy
gums. 9.2 % of patients showed signs of mild gingivitis
(PMA index values were within 20 %). According to the
RMA index, 33.8 % of patients in the main group were
diagnosed with moderate gingivitis (values ranged from
25-50 %). In 38.5 %, manifestations of severe gingivitis
were visualized (the PMA index value was more than
51 %).

We have found that in patients with GERD, the
manifestations of inflammatory  phenomena in
periodontal tissues increase with age and their severity
increases. Manifestations of moderate gingivitis
predominated in people of mature age, while severe
gingivitis in the senile group.

According to the data obtained when determining
the CPI index, 3.1 % of patients with erosive lesions of
the esophagus were diagnosed with ~moderate
periodontal tissue damage (CPI value was (2.9 + 0.1)).

In 44.4% of patients with the erosive form of
GERD, mild periodontal tissue damage was visualized
(CPI = (1.6 £ 0.1)). All patients with periodontitis
secondary to erosive GERD were elderly (45-59 years,
according to WHO).

Only 44.4 % of patients with the erosive form of
GERD and 100.0 % of patients with non-erosive GERD
had no inflammation of periodontal tissue (the average
CPI value did not exceed 1.0).

repeated exposure to gastric refluxate contributes to the
occurrence of inflammatory diseases of periodontal
tissue against the background of gastroesophageal reflux
disease, which is manifested by the development of
gingivitis and generalized periodontitis of varying
degrees of severity.

PROSPECTS FOR FUTURE RESEARCH / MEPCIIHEKTUBH MO JAJIBIINX JOCJII)XEHb
Based on the diagnosed changes in periodontal tissues, we consider it advisable to include a mandatory dental
examination of the above-mentioned patients in the diagnostic treatment complex.
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