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Abstract

Objective: The aim of this study was to assess the periodontal disease parameters in patients with
ischemic stroke. Materials and methods: The study included 21 patients with ischemic stroke and a
control group that was matched in number, age, and gender. All participants underwent a standard
periodontal examination. The inclusion criterion of this study was the presence of at least 15 teeth.
Periodontal epithelial surface area, periodontal inflamed surface area (PISA), and periodontal dis-
ease stage were determined. All participants were given a questionnaire to determine oral health-
related quality of life (OHQL). Stroke risk factors were assessed. Results: Stroke patients had a sig-
nificantly higher OHQL score than the control group (20.81 vs. 12.57) and a full-mouth plague score
(FMPS, 27.57 vs. 16.83), while full-mouth bleeding score (FMBS) was significantly higher in the con-
trol group than in the hospital group (10.17 vs. 6.42). For PISA, statistically significant negative cor-
relations were found for smoking, cholesterol levels, and LDL levels, while significant positive cor-
relations were found for FMBS, clinical attachment level and probing depth. Conclusion: Tooth loss
due to advanced periodontal disease combined with oral hygiene limitations remains the most signif-
icant obstacle for a more meaningful understanding of data represented by specific parameters that
characterize the two diseases investigated in this study. Further studies on a larger sample size of pa-
tients with periodontitis stage 1-3 are required.
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Introduction

Periodontal diseases are widespread in the global popula-
tion with gingivitis affecting up to 90% of adults (1), and se-
vere generalized periodontitis affecting 5-15% (2). The cause
of periodontitis and subsequently the cause of periodontal
tissue destruction are oral microorganisms and the host’s im-
mune-inflammatory response (3). There are more than 500
Gram-positive and Gram-negative species of bacteria found
in dental plaque. Over a period of time the composition of
dental plaque starts to change to a predominantly Gram-
negative anaerobic structure that is associated with periodon-
tal disease. The microorganisms and their byproducts may
enter the bloodstream even in the course of mastication or

Uvod

Parodontne bolesti ¢este su u globalnoj populaciji s gin-
givitisom koji pogada do 90 % odraslih (1), a teski genera-
lizirani parodontitis pogada od 5 do 15 % (2). Uzrok pa-
rodontitisa, a zatim i destrukcije parodontnog tkiva, oralni
su mikroorganizmi i imunosno-upalni odgovor domaéina
(3). U zubnome plaku nalazi se vise od 500 Gram-pozitiv-
nih i Gram-negativnih vrsta bakterija. § vremenom se sastav
zubnoga plaka pocinje mijenjati u pretezno Gram-negativ-
nu anaerobnu floru koja je povezana s parodontnom boles¢u.
Mikroorganizmi i njihovi nusprodukti mogu u¢i u krvotok
¢ak i tijekom Zvakanja ili raznih stomatoloskih pregleda ili
zahvata (4, 5). Povecani subgingivalni prostor i mikroulce-
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while undergoing various dental exams or procedures (4, 5).
The enlarged subgingival space and the micro ulceration of
gingival epithelia are likely to be the two main factors facili-
tating long-term systemic inflammatory burden (6).

Previous research has associated periodontitis with many
systemic diseases and conditions such as preterm birth (7), pul-
monary disease (8), and diabetes (9). Inflammation has prov-
en to be one of the causes of atherosclerosis (10). When the bi-
ologic model of periodontal disease as a cause of bacteremia is
taken into consideration (11), a need arises for a classification
of periodontal disease that is capable of measuring the quantity
of periodontal tissue affected by inflammation. Periodontal in-
flamed surface area (PISA) represents the amount of periodon-
tal tissue that is inflamed and is calculated in mm?. Therefore,
it might be the most suitable tool to estimate the systemic in-
flammatory burden caused by periodontal disease (12).

Periodontal disease and general health are, in all proba-
bility, interlinked (13). Therefore, individuals suffering from
periodontal disease may be at a greater risk of systemic dis-
eases such as stroke, respiratory infections (14) and other car-
diovascular diseases (15, 16).

Stroke is a notable cause of mortality and disability in
the global population. There are two main types of stroke,
ischemic which is caused either by a thrombotic or embol-
ic event, and hemorrhagic, which is caused by a rupture in
a blood vessel (17). Approximately 80% of all strokes are of
the ischemic type (18). Major risk factors for stroke include
hypertension, hyperlipidemia, diabetes mellitus, and tobac-
co use, atrial fibrillation, smoking, carotid stenosis, physical
inactivity, high body mass index (BMI), poor nutrition, kid-
ney dysfunction, chronic or recent inflammation (19, 20). A
comprehensive research review reports the need for further
investigation of the causal relationship between periodontal
disease and stroke using periodontal classifications that are
able to quantify the inflammatory burden (12, 21). The ob-
jective of this research was to explore the correlation between
potential risk factors for stroke and periodontal disease.

Material and methods

The study included two groups of participants obtained
from two different sites - the hospital group consisted of 21
patients at the University Clinical Hospital Center Sestre
Milosrdnice, Department of Neurology, that have been diag-
nosed with ischemic stroke (test group), and a control group
from Community Healthcare Centre “Zagreb-Centar” that
was matched in number, age, and gender (n=21). All partici-
pants were required to have at least 15 teeth. Exclusion crite-
ria for all participants were: periodontal treatment in the past
12 months, antibiotic therapy within the last 6 months, re-
cent acute or chronic infections, pregnancy, and drug or al-
cohol abuse.

This study was approved by the Ethics Committee for Re-
search of the University of Zagreb School of Dental Medicine
(05-PA-30-XXIX-9/2021) and University Clinical Hospital
Center Sestre Milosrdnice (003-06/21-03/030, 251-29-11-21-
01-6). All participants have signed an informed consent form
after a full explanation of the periodontal examination.
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racije epitela gingive vjerojatno su dva glavna ¢imbenika koji
olaksavaju dugotrajno sustavno upalno optereéenje (6).

U dosadasnjim istrazivanjima parodontitis se povezivao
s mnogim sustavnim bolestima i stanjima kao $to su prije-
vremeni porodaj (7), pluéne bolesti (8) i dijabetes (9). Doka-
zano je da je upala jedan od uzroka ateroskleroze (10). Ka-
da se kao uzrok bakterijemije uzme u obzir bioloski model
parodontne bolesti (11), pojavljuje se potreba za klasifikaci-
jom parodontne bolesti kako bi se mogla izmjeriti koli¢ina
parodontnog tkiva zahva¢enog upalom. Upaljena parodon-
tna povrsina (PISA) pokazuje koli¢inu upaljenoga parodon-
tnog tkiva i izracunava se u ¢etvornim milimetrima. Stoga
bi to mogao biti najprikladniji alat za procjenu sustavnoga
upalnog optereéenja uzrokovanog parodontnom bolesti (12).

Parodontna bolest i opée zdravlje vrlo su vjerojatno uza-
jamno povezani (13). Zato osobe koje boluju od parodontne
bolesti mogu biti izlozene ve¢em riziku od sistemskih bolesti
kao $to su mozdani udar, respiratorne infekcije (14) i druge
kardiovaskularne bolesti (15, 16).

Mozdani udar znacajan je uzrok smrtnosti i invaliditeta
u globalnoj populaciji. Dva su glavna tipa mozdanog udara
— ishemijski koji je prouzro¢en trombotickim ili embolickim
dogadajem i hemoragijski koji je izazvan rupturom krvne Zi-
le (17). Otprilike 80 % svih mozdanih udara ishemijskog je
tipa (18). Glavni ¢imbenici rizika za mozdani udar uklju¢uju
hipertenziju, hiperlipidemiju, $e¢ernu bolest, pusenje, fibrila-
ciju atrija, karotidnu stenozu, tjelesnu neaktivnost, visok in-
deks tjelesne mase (BMI), losu prehranu, disfunkciju bubre-
ga te kroni¢nu ili nedavnu upalu (19, 20). Opsezan pregled
studija pokazuje da je potrebno i dalje istrazivati uzro¢nu ve-
zu izmedu parodontne bolesti i mozdanog udara koristenjem
klasifikacija parodontitisa koje mogu kvantificirati upalno
opterecenje (12, 21). Cilj ovog istrazivanja bio je istraZiti po-
vezanost potencijalnih ¢imbenika rizika za mozdani udar i
parodontne bolesti.

Materijali i metode

[strazivanje je obuhvatilo dvije skupine sudionika s dva-
ju razli¢itih mjesta — bolnic¢ku skupinu ¢inio je 21 pacijent
KBC-a Sestre milosrdnice i Klinike za neurologiju kojima je
dijagnosticiran ishemijski mozdani udar (testna skupina), a
kontrolna skupina iz Doma zdravlja Zagreb — Centar bila je
podudarna u broju, dobi i spolu (n = 21). Svi sudionici mora-
li su imati najmanje 15 zuba. Kriteriji za iskljucivanje bili su
parodontno lije¢enje u posljednjih 12 mjeseci, antibiotska te-
rapija u posljednjih Sest mjeseci, nedavne akutne ili kroni¢ne
infekcije, trudnoca i zlouporaba droga ili alkohola.

Studiju je odobrilo Eticko povjerenstvo Stomatoloskog
fakulteta Sveudilista u Zagrebu (05-PA-30-XXIX-9/2021) i
Klini¢koga bolnickog centra Sestre milosrdnice (003-06/21-
03/030, 251-29-11-21-01-6). Svi sudionici potpisali su infor-
mirani pristanak poslije detaljnoga objasnjenja parodonto-
loskog pregleda.

Svi su sudionici podvrgnuti parodontoloskom pregledu
koji je obuhvaéao mjerenje dubine sondiranja (PPD), rece-
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All participants were submitted to a periodontal examina-
tion that included periodontal probing pocket depth (PPD),
gingival recession, bleeding on probing (BOP), and plaque
index (PI) measurements by a single experienced and cali-
brated examiner using a standard periodontal probe (PCP-
15, Hu-Friedy, Chicago, IL, USA) and dental mirror. All of
the measurements were performed on six sites per tooth. The
collected data were used to calculate periodontal epithelial
surface area (PESA) and, periodontal inflamed surface ar-
ea (PISA) using a Microsoft Excel sheet available at www.
parsprototo.info. Full-mouth bleeding score (FMBS), full-
mouth plaque score (FMPS), median clinical attachment loss
(CAL), median PPD and periodontal disease stage according
to the 2017 classification (22) were also calculated.

All participants were given an extensive questionnaire
that included information regarding their age, gender, body
mass index (BMI), marital status, education, smoking be-
havior (expressed as pack-years), alcohol consumption, fre-
quency of dental exams, physical activity, diabetes, hyperten-
sion, cholesterol levels, and oral health-related quality of life
(OHQL). Additionally, in the hospital group CRP, HDL,
LDL, total cholesterol, and triglycerides levels were mea-
sured.

Carotid intima media thickness (cIMT) measurements
were made using an ultrasonography device (Philips Medi-
cal Systems” HDI11 platform) with a 13 MHz linear probe.
All hospital group patients were categorized according to
TOAST classification (23).

As there were no significant deviations from normali-
ty within the control and the hospital group, comparisons
of the quantitative variables between these groups were per-
formed using a ttest for independent observations. The cat-
egorical data between the control group and the hospital
group were compared using a chi-square test. For the analy-
sis of PISA and PESA scores by different patient character-
istics, either parametric or non-parametric tests were chosen
depending on the data distribution (evaluated by the Shap-
iro-Wilk test) as follows: the t-test was used for comparisons
among different scores for alcohol consumption, TOAST,
and stage of periodontitis, while the Mann-Whitney U test
was used for comparisons by gender, marital status, educa-
tion level, employment status, physical activity, diabetes and
hypertension. The correlation between PISA/PESA and the
number of lost teeth was analyzed using Pearson’s correla-
tion analysis. Due to the violation of the normality assump-
tion, the correlations of PISA and PESA with other quantita-
tive variables, including patient demographics, dental status,
periodontal status, and laboratory findings, were analyzed
using Spearman correlation analysis. Statistical analysis was
performed in SPSS v 25.0 (IBM, Armonk, NY, USA). The
significance level was set at a=0.05. However, due to the ex-
ploratory nature of the study, p-values between 0.05 and 0.10
were considered marginally significant.

Results

The descriptive statistics of the patient characteristics
in the control group and the hospital group with the re-
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siju gingive, krvarenje pri sondiranju (BOP) i indeks plaka
(PI). To je s pomocu standardne parodontne sonde (PCP- 15,
Hu-Friedy, Chicago, IL, SAD) i stomatoloskog zrcala oba-
vio iskusan i kalibrirani ispitiva¢. Sva su mjerenja uc¢injena
na Sest mjesta po zubu. Prikupljeni podatci koriSteni su za
izratunavanje povr$ine parodontnog epitela (PESA) i upalje-
ne parodontne povrsine (PISA) koristenjem Microsoft Excel
liste dostupne na stranici www.parsprototo.info. Takoder je
izratunat indeks krvarenja na razini usta (FMBS), indeks
plaka na razini usta (FMPS), medijan razine klinickoga pri-
¢vistka (CAL), medijan PPD-a i stadij parodontne bolesti
prema klasifikaciji iz 2017. godine (22).

Svi sudionici ispunili su opsezan upitnik koji je obuhva-
¢ao podatke o njihovoj dobi, spolu, indeksu tjelesne mase
(BMI), bra¢nom statusu, obrazovanju, pusackom ponasanju
(izrazeno kao kutija/godine), konzumaciji alkohola, ucestalo-
sti stomatoloskih pregleda, tjelesnoj aktivnosti, Se¢ernoj bo-
lesti, hipertenziji, razini kolesterola i kvaliteti Zivota poveza-
noj s oralnim zdravljem (OHQL). Uz to, u bolnickoj skupini
izmjerene su razine CRP-a, HDL-a, LDL-a, ukupnoga kole-
sterola i triglicerida.

Mjerenja debljine intime-medije karotide (cIMT) obav-
liena su ultrazvuénim uredajem (Philips Medical Systems
HDI11 platforma) s linearnom sondom od 13 MHz. Svi su-
dionici iz bolni¢ke skupine kategorizirani su prema TOAST
klasifikaciji (23).

Buduéi da nije bilo znacajnih odstupanja od normalno-
sti unutar kontrolne i bolnicke skupine, usporedbe kvantita-
tivnih varijabli izmedu tih skupina provedene su s pomocu
t-testa za neovisna promatranja. Kategoricki podatci izmedu
kontrolne i bolnicke skupine usporedeni su s pomo¢u hi-kva-
drat testa. Za analizu PISA i PESA rezultata prema razli¢i-
tim karakteristikama pacijenata odabrani su parametarski ili
neparametarski testovi, ovisno o distribuciji podataka (pro-
cijenjeno Shapiro-Wilkovim testom) na sljedeci nadin: ttest
je koriSten za usporedbe izmedu razlicitih rezultata za kon-
zumaciju alkohola, TOAST i stadij parodontitisa, a Mann-
Whitneyjev U-test upotrijebljen je za usporedbu prema spo-
lu, bra¢nom statusu, stupnju obrazovanja, statusu zaposlenja,
tjelesnoj aktivnosti, Se¢ernoj bolesti i hipertenziji. Korelaci-
ja izmedu PISA/PESA-e i broja izgubljenih zuba analizirana
je Pearsonovom korelacijskom analizom. Zbog krsenja pret-
postavke normalnosti, korelacije PISA-e i PESA-e s drugim
kvantitativnim varijablama, uklju¢uju¢i demografiju pacije-
nata, dentalni i parodontni status te laboratorijske nalaze,
analizirane su koristenjem Spearmanove korelacijske anali-
ze. Statisti¢ka analiza provedena je u SPSS v 25.0 (IBM, Ar-
monk, NY, SAD). Razina znacajnosti postavljena je na o =
0,05. Medutim, zbog eksplorativne prirode studije, p-vrijed-
nosti izmedu 0,05 i 0,10 smatrane su marginalno znacajni-
ma.

Rezultati

U tablici 1. rezultati su usporedbe demografskih i de-
skriptivnih statistickih podataka bolnicke i kontrolne sku-
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Table 1

Parodontna bolest kod pacijenata s ishemijskim mozdanim udarom

Mean values with standard deviations in parentheses for quantitative patient variables in control and hospital group.

Tablica 1. Srednje vrijednosti sa standardnim devijacijama u zagradama za kvantitativne varijable pacijenata u kontrolnoj i bolnickoj skupini

Control groupe  Hospital group ® ~value* o
Variable ® Varijabla Kontrolna skupina Bolnicka skupina pvate ®

(n=21) (n=21) p-vrijednost
Patient age (years) * Dob pacijenta (godine) 65.76 (13.30) 65.43 (13.04) 0.935
I{firfle of last dental examination (years ago) ® Posljednji stomatoloski pregled (prije 1.64 (2.12) 2.43 (4.23) 0.456

oliko godina)

Smoking (pack years) ® Pusenje (kutija/godine) 8.67 (15.34) 8.26 (11.48) 0.923
Body mass index ¢ Indeks tjelesne mase 2779 (5.70) 28.05 (6.52) 0.898
OHQL 12.57 (6.29) 20.81 (10.24) 0.003
PISA (mm?) 122.34 (86.27) 77.17 (69.26) 0.069
PESA (mm?) 1097.00 (222.03) 971.50 (206.97) 0.065
FMBS 10.17 (6.10) 6.42 (5.62) 0.045
FMPS 16.83 (7.17) 27.57 (15.13) 0.005
CAL (mm) 2.87 (0.26) 2.97 (0.19) 0.151
PPD (mm) 2.63 (0.20) 2.70 (0.15) 0.205
Number of teeth ¢ Broj zubi 22.05 (4.06) 20.10 (4.25) 0.136
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* T-test for independent observations. Statistically significant differences are marked by bold numbers. ¢ * T-test za nezavisna opazanja. Podebljanim
brojevima oznacene su statisti¢ki znacajne razlike.

OHQL - oral health-related quality of life; PISA — periodontal inflamed surface area; PESA — periodontal epithelial surface area; FMBS — full-mouth
bleeding score; FMPS — full-mouth plaque score; CAL — clinical attachment level; PPD — probing pocket depth ® OHQL - kvaliteta Zivota povezana
s oralnim zdravljem; PISA — parodontna upaljena povr$ina; PESA — povrsina parodontnog epitela; FMBS — indeks krvarenja; FMPS — indeks plaka;
CAL - razina klini¢kog pri¢vrstka; PPD — dubina sondiranja

Table 2  Descriptive statistics for categorical patient variables in control and hospital group.
Tablica 2. Deskriptivna statistika za kategori¢ke varijable pacijenata u kontrolnoj i bolnickoj skupini

Control groupe  Hospital group ® . 50
Kontrolna skupina Bolnicka skupina I}Etal P _‘.,?l:ile "
(n=21) (n=21) upno  p-vrijednost
Male * Muski 13 (61.9%) 13 (61.9%) 26 (61.9%)
* Spol S 1.
Gender + Spo Female * Zenski 8 (38.1%) 8 (38.1%) 16 (38.1%) 000
Single * Samac 3 (14.3%) 0 (0%) 3 (7.1%)
Marital status ¢ Bra¢ni status Married ¢ U braku 16 (76.2%) 17 (81.0%) 33 (78.6%) 0.157
Widowed ¢ Udovac/udovica 2 (9.5%) 4 (19.0%) 6 (14.3%)
Elementary school ® Osnovna skola 2 (9.5%) 4 (19.0%) 6 (14.3%)
Education level  Razina naobrazbe | High school ¢ Srednja $kola 12 (57.2%) 11 (52.4%) 23 (54.7%) 0.675
University degree ® Fakultet 7 (33.3%) 6 (28.6%) 13 (31.0%)
Retired ¢ Umirovljen 16 (76.2%) 14 (66.6%) 30 (71.4%)
Employment status * Zaposlenost | Unemployed ¢ Nezaposlen 2 (9.5%) 1 (4.8%) 3 (7.2%) 0.480
Employed ¢ Zaposlen 3 (14.3%) 6 (28.6%) 9 (21.4%)
bl . 1 12 (57.1%) 9 (42.9%) 21 (50.0%)
ﬁco of consumption 2 8 (38.1%) 9 (42.9%) 17 (40.5%) 0.475
onzumacija alkohola
3 1 (4.8%) 3 (14.2%) 4 (9.5%)
. . - . Yes ® Da 9 (42.9%) 4 (19.0%) 13 (31.0%)
Physically active * Fizi¢ka aktivnost No o Ne 12 (57.1%) 17 81.0%) 29 (69.0%) 0.095
, 3 Yes + Da 3 (14.3%) 8 (38.1%) 11 (26.2%)

o Se¢ I X
Diabetes * Secerna bolest No * Ne 18 (85.7%) 13 (61.9%) 31 (73.8%) 0.079
Hvoeriensi Hipertengi Yes ¢ Da 10 (47.6%) 9 (42.9%) 19 (45.2%) 0757

ertension * Hipertenzija .
P perteny No * Ne 11 (52.4%) 12 (57.1%) 23 (54.8%)
0 5 (23.9%) 4 (19.0%) 9 (21.4%)
s ¢ oetiodonti 1 1 (4.8%) 3 (14.3%) 4 (9.5%)
tage of pertodonticis 2 4(19.0%) 4(19.0%) 8 (19.0%) 0.531
Stadij parodontitisa
3 4 (19.0%) 1 (4.8%) 5 (11.9%)
4 7 (33.3%) 9 (42.9%) 16 (38.1%)

* Chi-square test. Statistically significant differences are marked by bold numbers.
* Hi-kvadrat test; podebljanim brojevima oznacene su statisticki znacajne razlike




114

Radujkovic et al.

Table 3
status, periodontal status, and laboratory findings.

Periodontal Disease in Patients with Ischemic Stroke .

Correlation coefficients and p-values of the Spearman correlation analysis between PISA/PESA and patient demographics, dental

Tablica 3. Koeficijenti korelacije i p-vrijednosti Spearmanove korelacijske analize izmedu PISA/PESA-e i demografskih podataka pacijenata,

dentalnoga i parodontnog statusa te laboratorijskih nalaza
PISA

Spearman correlation

PESA

Spearman correlation

coefficient p-value* ¢ coefficient p-value* ®
Spearmanov koeficijent p-vrijednost* Spearmanov koeficijent p-vrijednost*
korelacije korelacije
Patient age * Dob pacijenta 0.218 0.165 -0.408 0.007
Smoking ® Pusenje -0.469 0.002 0.062 0.699
Cholesterol * Kolesterol -0.467 0.033 0.311 0.170
HDL -0.300 0.187 0.041 0.859
LDL -0.523 0.015 0.394 0.077
Triglycerides ® Trigliceridi 0.172 0.457 -0.161 0.487
CRP -0.143 0.536 -0.254 0.267
HbAlc 0.095 0.746 -0.290 0.314
cIMT Right ® Desna cIMT -0.055 0.812 -0.399 0.073
cIMT Left * Lijeva cIMT -0.086 0.712 -0.645 0.002
AV Right ® Desna AV -0.055 0.811 -0.010 0.966
AV Left * Lijeva AV -0.053 0.820 0.213 0.353
Body mass index * Indeks tjelesne mase 0.021 0.904 -0.131 0.441
OHQL -0.177 0.263 -0.628 <0.001
Number of teeth ¢ Broj zuba 0.132 0.405 0.874 <0.001
FMBS 0.914 <0.001 -0.008 0.962
FMPS -0.155 0.326 -0.229 0.145
CAL 0.323 0.037 -0.268 0.086
PPD 0.433 0.004 -0.224 0.154

* Statistically significant differences are marked by bold numbers. ¢ Podebljanim brojevima oznacene su statisticki znacajne razlike.

HDL - high-density lipoprotein; LDL — low-density lipoprotein; CRP — C-reactive protein; HbAlc — glycated haemoglobin; cIMT - carotid intima
media thickness; AV — arteria vertebralis; OHQL — oral health-related quality of life; FMBS — full-mouth bleeding score; FMPS — full-mouth plaque
score; CAL — clinical attachment level; PPD — probing pocket depth ® HDL - lipoprotein visoke gustoce; LDL — lipoprotein niske gusto¢e; CRP —
C-reaktivni protein; HbAlc — glikozilirani hemoglobin; cIMT — debljina intime-medije karotide; AV — arteria vertebralis; OHQL — kvaliteta Zivota
povezana s oralnim zdravljem; FMBS — indeks krvarenja; FMPS — indeks plaka; CAL - razina klini¢kog pri¢vrstka; PPD — dubina sondiranja

sults of the comparisons between the groups are shown in
Table 1. There were 16 female and 26 male patients with
a mean age of 65 years. The hospital group had a signifi-
cantly higher OHQL score than the control group (20.81
vs. 12.57) and FMPS (27.57 vs. 16.83), while FMBS was sig-
nificantly higher in the control group compared to the hos-
pital group (10.17 vs. 6.42). There were no significant dif-
ferences among the groups in other patient characteristics.
The categorical patient variables are summarized in Table 2.
There were no statistically significant differences between the
control group and the hospital group. Table 3 shows the re-
sults of the Spearman correlation analysis between PISA/PE-
SA and various patient characteristics. For PISA, statistical-
ly significant negative correlations were found for smoking,
cholesterol levels, and LDL levels, while significant positive
correlations were found for FMBS, CAL, and PPD. For PE-
SA, significant negative correlations were found for patient
age, left cIMT, and OHQL, while a significant positive cor-
relation was found for the number of teeth.

The boxplots in Figure 1 show the comparisons of PISA
values between the subgroups of patients according to their
different characteristics. There were no statistically signifi-
cant differences in any of the comparisons. The boxplots in
Figure 2 show the comparisons of PESA values between the

pine. U istrazivanju je sudjelovalo 16 Zena i 26 muskaraca
(srednja dob 65 godina). Bolnicka skupina imala je statistic-
ki znacajno ve¢i OHQL rezultat u usporedbi s kontrolnom
skupinom (20,81 prema 12,57) i FMPS (27,57 prema 16,83),
a FMBS je bio statisticki znacajno veéi u kontrolnoj skupi-
ni (10,17 prema 6,42). Preostale usporedbe izmedu skupina
nisu pokazale statisticki znacajne razlike. Usporedba kate-
gorickih varijabli pacijenata prikazana u tablici 2. nije poka-
zala statisticki znacajne razlike izmedu kontrolne i bolnicke
skupine. U tablici 3. su rezultati analize Spearmanova koefi-
cijenta korelacije izmedu PISA/PESA-e i razlicitih karakteri-
stika pacijenata. U slucaju PISA-e statisticki znacajne nega-
tivne korelacije ustanovljene su za pusenje, razinu kolesterola
i LDL-a. Statisticki znacajne pozitivne korelacije utvrdene su
za FMBS, CAL i PPD. U slucaju PESA-e statisticki znacajne
negativne korelacije utvrdene su u odnosu na dob pacijenata,
lijevi cIMT i OHQL, a statisticki znacajne pozitivne korela-
cije utvrdene su za broj zuba.

Slika 1. prikazuje usporedbu PISA vrijednosti s podgru-
pama pacijenata prema njihovim razli¢itim karakeeristika-
ma. Usporedbom nisu prikazane statisticki znacajne razlike.
Na slici 2. je usporedba PESA vrijednosti s podgrupama pa-
cijenata. Statisticki znacajno ve¢e PESA vrijednosti ustanov-
ljene su ispitanicima s visokim stupnjem obrazovanja uspore-
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Figure 1 Comparisons of PISA values according to gender (a), marital status (b), education level (c), employment status (d), alcohol
consumption (e), physical activity (f), diabetes (g), hypertension (h), and stage of periodontitis (i). All statistical comparisons showed
non-significant results, hence only the p-values for the omnibus test are indicated in each panel.

Slika 1.

Usporedbe PISA vrijednosti prema spolu (a), bracnom statusu (b), stupnju obrazovanja (c), statusu zaposlenja (d), konzumaciji
alkohola (e), tjelesnoj aktivnosti (f), Secernoj bolesti (g), hipertenziji (h) i stadiju parodontitisa (i); sve statisticke usporedbe pokazale

su neznacajne rezultate, stoga su u svakoj plo¢i naznac¢ene samo p-vrijednosti za omnibus test

subgroups of patients according to their different character-
istics. Significantly higher PESA was found for the patients
with a university degree compared to the other two lower ed-
ucational levels. PESA was significantly higher in employed
patients than in retired patients, as well as in patients with-
out hypertension compared to patients with hypertension.
In addition, stage 3 periodontitis resulted in a significantly
higher PESA compared to stages 1, 2, and 4. PISA and PE-
SA values of the hospital group showed no significant differ-

do s preostalim dvjema skupinama nize obrazovanih. PESA
je bila znacajno veca kad je rijec o pacijentima koji su zaposle-
ni u odnosu na umirovljene, te o pacijentima bez hipertenzi-
je u odnosu na one s hipertenzijom. Kod pacijenata s tre¢im
stadijem parodontitisa, PESA vrijednosti bile su znacajno ve-
¢e nego kod pacijenata koji se nalaze u 1, 2 i 4. stadiju. PI-
SA i PESA vrijednosti unutar bolnicke skupine nisu pokaza-
le statisticki znacajne razlike u odnosu prema podskupinama

unutar TOAST klasifikacije (slika 3.). PISA vrijednosti nisu
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Figure 2 Comparisons of PESA values according to gender (a), marital status (b), education level (c), employment status (d), alcohol
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Slika 2. Usporedbe PESA vrijednosti prema spolu (@), bracnom statusu (b), stupnju obrazovanja (c), statusu zaposlenja (d), konzumaciji

alkohola (e), tjelesnoj aktivnosti (f), Secernoj bolesti (g), hipertenziji (h) i stadiju parodontitisa (i); horizontalne linije oznacavaju

statisticki znacajne razlike izmedu oznacenih skupina; za usporedbe koje su dale neznacajne rezultate, naznacene su p-vrijednosti za

omnibus test

ence among the patient subgroups characterized by various
TOAST scores (Figure 3). While PISA was not significant-
ly correlated with the number of lost teeth (p = 0.197), PE-
SA showed a highly significant correlation with the number
of lost teeth with a high correlation coefficient R = 0.828.
Figure 4 shows PISA values plotted as a function of choles-
terol and LDL levels, i.e. the two laboratory parameters that

pokazale statisticki znacajnu razliku u usporedbi s brojem iz-
gubljenih zuba (p = 0,197), za razliku od PESA vrijednosti
koje su pokazale statisticki iznimno znacajnu korelaciju s vi-
sokim korelacijskim koeficijentom R = 0,828. Na slici 4. vri-
jednosti su PISA-¢ iscrtane usporedo s razinom kolesterola i
LDL-a, a to su dva laboratorijska parametra koji su pokazali
statisticki negativnu korelaciju s PISA-om. Unato¢ otito veli-
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Figure 3 Comparison of PISA (a) and PESA (b) among
the values of TOAST score in the hospital
group. Statistical comparisons showed non-
significant results, hence only the p-values
for the omnibus test are indicated in each
panel.

Usporedba PISA-e (a) i PESA-e (b) izmedu
vrijednosti TOAST rezultata u bolnickoj
skupini; statisticke usporedbe pokazale su
neznacajne rezultate, stoga su u svakom
panelu naznacene samo p-vrijednosti za
omnibus test

Slika 3.

Figure 4 Scatterplots of PISA against blood
cholesterol levels (a) and LDL levels (b).
Each dot represents a single patient.
Dijagrami rasprsenosti PISA-e u odnosu na
razinu kolesterola u krvi (a) i razinu LDL-a
(b); svaka tocka predstavlja jednog pacijenta

Slika 4.
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showed a significant negative correlation with PISA. Despite
the apparently large data scatter, the non-parametric correla-
tion analysis showed significant negative correlations of PI-
SA with cholesterol levels (p = -0.467) and LDL levels (p =
-0.523).

Discussion

This exploratory study was performed with the intention
to have better understanding of the periodontal status in pa-
tients with ischemic stroke by comparing the hospital group
of post-stroke patients with the control group of healthy sub-
jects with the same demographic characteristics.

koj rasprsenosti podataka, neparametrijska korelacijska ana-
liza pokazala je znacajnu negativnu korelaciju PISA-¢ s razi-
nom kolesterola (p = -0,467) i razinom LDL-a (p = -0,523).

Rasprava

Ova eksplorativna studija provedena je sa svrhom boljeg
razumijevanja parodontnog statusa kod pacijenata s ishemij-
skim mozdanim udarom usporedbom skupine bolnickih pa-
cijenata poslije preboljeloga ishemijskoga mozdanog udara i
kontrolne skupine zdravih pacijenata s istim demografskim
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Although periodontitis is not an independent stroke pre-
dictor, evidence has been presented that the collective effect
of several chronic infections may increase the risk of ath-
erosclerosis and stroke. This proof of interactions between
chronic infections presents periodontitis as a possible con-
tributing factor (24).

Numerous studies have explored the association between
oral health and ischemic stroke. These studies differ in their
methodological details, tools used for oral assessment, and
the direction of relationship between the two diseases. Yet
they remain unified in their hypothesis that periodontal dis-
ease which takes place in the mouth can propagate system-
atically (25). As stated by the Standards for reporting chron-
ic periodontitis prevalence and severity in epidemiologic
studies, socioeconomic, behavioral, and demographic fac-
tors were evaluated in the present study (25). These factors
showed no significant differences between the hospital and
control groups in part due to the inclusion criteria used for
recruiting the subjects for the control group.

Tooth loss has been associated with stroke in several
studies (27-30). Periodontitis has been established as a ma-
jor cause of tooth loss (31). Since lost teeth were no longer
present for inspection these findings might further impede
a meaningful comparison by underestimating the effect of
periodontal disease, which is a chronic disease and patients
are likely to have developed it before the ischemic stroke (32-
34). Other research has found that patients with fewer than
23 teeth were in a higher risk group for stroke than patients
with 28 teeth or more (35). The inclusion criterion of this
study was the presence of at least 15 teeth. Therefore, it was
not possible to investigate such a hypothesis, as only 2 of
the total 42 subjects could be classified in the latter category
with 28 or more teeth due to the high number of lost teeth.
Although the control group had a higher average number of
teeth than the hospital group (22.05 vs. 20.10, respective-
ly), the difference was not statistically significant (p=0.136)
due to the small sample size and high variability within each
group.

PESA and PISA values in the control group were high-
er than in the hospital group but only with marginal signif-
icance (p=0.069 and p=0.065, respectively). This difference
could be due to the high correlation (R=0.828) between the
number of teeth and the PESA/PISA values. Since the con-
trol group had a higher average number of teeth, it therefore
also had higher PESA/PISA values than the hospital group.
Hence the marginally significant difference in PESA and PI-
SA scores between the control group and the hospital group
can be attributed to differences in a more fundamental un-
derlying variable, namely the number of teeth.

Oral health related quality of life (OHQL) is a highly
subjective notion. Despite that, oral health may impede vital
functions such as eating, swallowing, speaking, and breath-
ing (36). The results of the OHQL in the present study indi-
cate a statistically higher quality of life in the control group
(p=0.003). In addition, a pronounced negative correlation
with a Spearman correlation coefficient of -0.628 (p < 0.001)
was found between PESA and OHQL. This is consistent
with the finding of a negative correlation between periodon-
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karakteristikama. Tako parodontitis nije nezavisni prediktor
za ishemijski mozdani udar, istrazivanja su pokazala da za-
jednicki u¢inak vise kroni¢nih upalnih stanja moze povecati
rizik od nastanka ateroskleroze i mozdanog udara. Taj dokaz
o interakcijama izmedu kroni¢nih infekcija istice parodonti-
tis kao moguci ¢cimbenik koji pridonosi nastanku ishemijsko-
ga mozdanog udara (24).

Autori mnogobrojnih studija istrazivali su ulogu oralnog
zdravlja u nastanku ishemijskoga mozdanog udara te isticu
da se njihova istrazivanja razlikuju u metodologiji, alatima
procjene oralnoga zdravlja i smjeru povezanosti izmedu dvi-
ju bolesti. Ono $to im je svima zajednicko jest pretpostavka
da parodontna bolest koja se pojavljuje u usnoj supljini moze
djelovati sistemski (25). Socioekonomski, bihevioralni i de-
mografski ¢imbenici uklju¢eni su u ovu studiju u skladu sa
standardima za prijavljivanje prevalencije i tezine kroni¢no-
ga parodontitisa u epidemioloskim studijama (26). Navede-
ni ¢imbenici nisu pokazali znacajne razlike izmedu bolni¢-
ke i kontrolne skupine $to je dijelom prouzroceno kriterijima
ukljucivanja koji su koristeni pri formiranju kontrolne sku-
pine.

Gubitak zuba povezan je s nastankom mozdanoga udara
u vise studija (27 — 30). Parodontitis je dokazani uzrok gubit-
ka zuba (31). Budu¢i da izgubljeni zubi vise nisu bili dostupni
za pregled, ovi bi nalazi mogli dodatno sprijeciti smislenu us-
poredbu podcjenjujuéi u¢inak parodontne bolesti koja je kro-
nic¢na te se pacijentima vjerojatno pojavila prije ishemijskoga
mozdanog udara (32 — 34). Druga istrazivanja dokazala su
da pacijenti s manje od 23 zuba imaju ve¢i rizik za nastanak
ishemijskoga mozdanog udara od onih s 28 i viSe zuba (35).
Kriteriji za uklju¢ivanje u ovu studiju bili su 15 ili vi$e zuba u
zubnome nizu. Zbog toga autori ove studije nisu mogli istra-
ziti navedenu hipotezu s obzirom na to da su samo dva paci-
jenta, od ukupno njih 42, pripadala u kategoriju s 28 ili vise
zuba. Tako je kontrolna skupina imala veéi prosjecni broj zu-
ba (22,05 prema 20,10), ta razlika nije se pokazala statisticki
znacajnom (p = 0,136) zbog malog uzorka pacijenata i veli-
kih varijacija unutar skupina.

PISA i PESA vrijednosti bile su vise u kontrolnoj skupi-
ni u usporedbi s bolni¢kom skupinom, iako su bile samo gra-
nicno statisticki znacajne (p = 0,069 i p = 0,065). Postoji mo-
guénost da se ta razlika pojavila zbog visoke korelacije (R =
0,828) izmedu broja zuba i vrijednosti PISA-e i PESA-e. Ako
se uzme u obzir da je kontrolna skupina imala veci prosjecni
broj zuba, imala je i ve¢e PISA i PESA vrijednosti od bolni¢-
ke skupine. Iz toga proizlazi da se grani¢no znacajne razlike
u PISA i PESA vrijednostima mogu pripisati fundamental-
noj varijabli u podlozi, konkretno broju zuba.

Kvaliteta Zivota povezana s oralnim zdravljem (OHQL)
vilo je subjektivni pojam. Unato¢ tomu, lose oralno zdrav-
lie moze ometati osnovne vitalne funkcije poput prehrane,
gutanja, govora i disanja (36). Rezultati istrazivanja oralno-
ga zdravlja i kvalitete Zivota u ovoj studiji pokazuju statisti¢-
ki znacajno bolju kvalitetu zivota u kontrolnoj skupini (p =
0,003). Takoder, naglasena negativna korelacija sa Spearma-
novim koeficijentom korelacije od -0,628 (p < 0,001) utvr-
dena je izmedu PESA-e i OHQL. To je u skladu s nalazima
prethodne studije u kojoj je istaknuta negativna korelacija
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tal epithelial surface area (PESA) and OHQL in a previous
study, and supports the notion that tooth loss and edentu-
lism represent one of the least favorable conditions for oral
health (37). Interestingly, there was no significant correla-
tion between PISA and OHQL. This lack of correlation may
be explained by the consideration that the severity of chron-
ic periodontal disease increases PISA scores (due to a higher
overall inflammatory burden) when the number of teeth is
maintained, but the progression of periodontitis over a peri-
od of time eventually decreases PISA scores as overall PESA
decreases due to tooth loss. When a sample of subjects with a
wide range of tooth loss is evaluated, as in the present study,
the severity of periodontitis may not be accurately reflected
in an increase in PISA scores because this increase is coun-
teracted by the effect of more severe periodontitis, which re-
duces the number of teeth. Such an effect of tooth loss on the
available epithelial surface (either inflamed or not) was high-
ly pronounced in our study, as shown by the results for PE-
SA, where the maximum values were about twice as high as
the minimum values. Subsequently, more severe periodon-
titis is expected to increase the OHQL score, leading to a
positive correlation between PISA and OHQL, but only if
the number of teeth remains constant. If the PISA score de-
creases due to tooth loss, the expected positive correlation
between PISA and OHQL is masked by the overall effect
of tooth loss on the decrease in PISA and PESA. Similarly,
the significant negative correlation of PESA with patient age
(p=-0.408, p=0.007) is due to elderly subjects experiencing
greater tooth loss.

Full-mouth plaque scores (FMPS) were significantly
higher in the hospital group, which is consistent with oth-
er recent studies that have shown similar results and reveal
the need for professional help in maintaining oral hygiene
for stroke patients recovering in a hospital setting (38). It has
been reported that 50% of stroke patients are unable to per-
form daily tasks independently (39). Adaptation, regenera-
tion, and neuroplasticity of the brain tissues happen mostly
in the first 3-6 months. Unfortunately, if affected, dominant
hand movement recovery is often prolonged leading to in-
adequate oral hygiene (40). The average CAL and PPD did
not significantly differ between the control group and the
hospital group. When averaged, these variables provide lit-
tle insight into the true extent of periodontal disease, as the
contribution of a single deep pocket is diluted by a dispro-
portionately large number of sites with normal PPD and
CAL. Although both groups had statistically similar num-
ber of teeth, it should be noted that the number of teeth var-
ied widely within each group, with values (min-max) of 15-
27 in the control group and 14-28 in the hospital group. This
within-groups variability had a stronger influence on PISA
and PESA than other factors, diminishing the effect size of
other, subtler factors and making it more difficult to detect
statistically significant effects. In fact, most of the statistical-
ly significant differences in PESA values found among the
different subgroups of subjects are due to variability in the
number of teeth. For example, the significant difference in
PESA for educational level (elementary school < high school
< university degree) most likely reflects the positive relation-
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izmedu PESA vrijednosti i OHQL-a i ide u prilog zakljucku
da je gubitak zuba iznimno negativan ishod za oralno zdrav-
lie (37). Zanimljivo je da nije postojala statisticki znacajna
razlika izmedu PISA-e i OHQL-a. Taj nedostatak korelaci-
je moze se objasniti ¢injenicom da ozbiljnost kronicne paro-
dontne bolesti pove¢ava PISA vrijednosti (zbog veéega uku-
pnoga upalnog opterecenja) kada se broj zuba odrzava, ali
progresija_parodontitisa tijekom godina na kraju smanju-
je PISA vrijednosti jer se ukupna PESA smanjuje zbog gu-
bitka zuba. Kada se procjenjuje uzorak ispitanika sa $irokim
rasponom gubitka zuba, kao u ovoj studiji, ozbiljnost paro-
dontitisa mozda se nece to¢no odraziti na povecanje PISA
vrijednosti jer je to povecanje neutralizirano u¢inkom tezine
parodontitisa koji smanjuje broj zuba. Taj utjecaj gubitka zu-
ba na prisutnu epitelnu povrsinu (s upalom ili bez nje) bio je
vrlo izrazen u ovoj studiji, kao $to pokazuju rezultati PISA-
e — najvece vrijednosti bile su dva puta ve¢e od minimalnih.
Kao posljedica moze se ocekivati da ée tezi oblik parodonti-
tisa povecati rezultate na OHQL testu, $to dovodi do pozi-
tivne korelacije izmedu PISA-e i OHQL-a, ali samo uz uvjet
da broj zuba ostane konstantan. Ako se PISA vrijednost sma-
nji zbog gubitka zuba, gubi se o¢ekivana pozitivna korelacija
zbog u¢inka gubitka zuba na smanjenje PISA i PESA vrijed-
nosti. Sli¢no se znacajna negativna korelacija PESA-e s dobi
pacijenata (p = -0,408, p = 0,007) moze objasniti ¢injenicom
da $to je pacijent stariji, to je vjerojatnije je da ¢e se pojavi-
ti gubitak zuba.

FMPS rezultati bili su znacajno veéi u bolnickoj skupini,
$to je u skladu s drugim studijama u kojima su postignuti sli¢-
ni rezultati, te je zakljuceno da je pacijentima koji se oporav-
ljaju u bolni¢kom okruzenju potrebna profesionalna pomo¢
u odrzavanju oralne higijene (38). Naime, 50 % pacijenata
koji se preboljeli ishemijski mozdani udar nisu u moguéno-
sti samostalno obavljati svakodnevne zadatke (39). Adapta-
cija, regeneracija i neuroplasti¢nost mozdanih tkiva traje ve-
¢inom prvih 3 do 6 mjeseci. Kako je oporavak pokretnosti
dominantne ruke cesto prolongiran, to rezultira neodgovara-
juéom oralnom higijenom (40). Prosje¢ne CAL i PPD vrijed-
nosti nisu se znacajno razlikovale izmedu kontrolne i bolni¢-
ke skupine. U prosjeku te varijable ne daju jasan uvid u pravo
stanje parodontne bolesti jer je postojanje jednoga dubokoga
parodontnog dzepa umanjeno disproporcionalno ve¢im bro-
jem mjesta s normalnim CAL i PPD vrijednostima. Iako su
obje skupine imale statisticki slican broj zuba, potrebno je
istaknuti da je broj zuba uvelike varirao unutar samih skupi-
na, s vrijednostima (minimalna — maksimalna) od 15 do 27
u kontrolnoj skupini i od 14 do 28 u bolnickoj. Ta varijabil-
nost unutar grupa znatnije je utjecala na PISA i PESA vrijed-
nosti nego drugi ¢imbenici, smanjujudi veli¢inu u¢inka dru-
gih, suptilnijih ¢imbenika i otezavajuéi otkrivanje statisticki
znacajnih ucinaka. Zapravo, vecina statisticki znacajnih ra-
zlika u vrijednostima PESA-e pronadenih medu razlicitim
podskupinama ispitanika, posljedica je varijabilnosti u broju
zuba. Na primjer, znacajna razlika u PESA vrijednostima, s
obzirom na razinu obrazovanja (osnovna skola < srednja skola
< fakultet), najvjerojatnije pokazuje pozitivan odnos izmedu
broja zuba i vi$e razine obrazovanja. Na isti nacin, znacajna
razlika u PESA vrijednostima izmedu umirovljenih i zaposle-
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ship between the number of teeth and higher educational
level. In the same manner, the significant difference in PESA
between retired and employed subjects is due to the differ-
ences in the number of teeth. The effect of tooth loss can al-
so be observed in the ranking of significantly different PESA
values according to the stage of periodontitis, with PESA in-
creasing with periodontitis stages 1 < 2 < 3, peaking at stage
3, and then decreasing significantly towards stage 4. The in-
crease from stage 1 to stage 3 is due to the increased epitheli-
al exposure at higher stages, while the decrease observed with
the progression of periodontitis from stage 3 to stage 4 is due
to the fact that tooth loss in stage 4 subjects counteracts the
overall epithelial exposure, resulting in a net decrease in PE-
SA. This tendency of more severe periodontitis to not accu-
rately reflect the intensity of inflammation in PISA was very
pronounced in the present study, and is most likely the cause
of the inability of the analysis to detect significant effects of
various factors on PISA scores.

Patients with ischemic stroke had a worst periodontal sta-
tus than their healthy counterparts; 42. 9% of hospital group
of patients were affected by severe periodontal disease (stage
IV) in this exploratory study, which is in line with studies
that were conducted on other populations with the same di-
agnosis (41).

Low-density lipoprotein (LDL) and cholesterol levels
showed a statistically significant negative correlation with
PISA. This was a surprising result, as elevated LDL and cho-
lesterol levels are usually associated with pro-inflammato-
ry conditions (42). Nevertheless, the negative correlation of
LDL and cholesterol levels with PISA observed in our hospi-
tal group subjects might have been influenced by the use of
statins in lipid-lowering therapy for the prevention of recur-
rent stroke based on the Stroke Prevention by Aggressive Re-
duction in Cholesterol Level Trial (43). Another significant
negative correlation was observed between PISA and smok-
ing (p = -0.469, p = 0.002), which can be explained by the
local vasoconstrictive effect of smoking (44).

Despite the significantly higher FMPS in the hospital
group compared to the control group (27.57 vs. 16.83, re-
spectively), an inverse result was found for full mouth bleed-
ing score (FMBS), which was statistically higher in the con-
trol group (10.17) than in the hospital group (6.42). As the
presence of dental plaque is etiologically strongly associated
with gingival bleeding (45), our results of more plaque but
less bleeding in the hospital group seem contradictory. Nev-
ertheless, a possible reason for this apparent inconsistency
could be found in the increased preventive use of antibiotics
in critical care patients as infection is one of the most com-
mon post-stroke complications and contributes significantly
to the death rate (46). Studies have shown that the system-
ic use of penicillin and metronidazole exhibited a significant
statistical and clinical BOP reduction in short and interme-
diate-term (47). The same reasoning may explain the mar-
ginally significant (p=0.065) result of higher PISA scores in
the control group compared to the hospital group.
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nih ispitanika posljedica je razlika u broju zuba. Utinak gu-
bitka zuba takoder se moze uo¢iti u rangiranju znacajno razli-
¢itih PESA vrijednosti prema stadiju parodontitisa, pri ¢emu
PESA raste sa stadijima parodontitisa 1 < 2 < 3, dostize vrhu-
nac u stadiju 3, a zatim znatno opada prema stadiju 4. Pove-
¢anje od stadija 1 do 3 posljedica je pove¢ane eksponiranosti
epitela u viSim stadijima, a smanjenje uoceno s progresijom
parodontitisa od stadija 3 do 4 posljedica je ¢injenice da gubi-
tak zuba kod ispitanika u stadiju 4 umanjuje ukupnu ekspo-
niranost epitela, $to je rezultiralo neto smanjenjem PESA-e.
Ta tendencija ozbiljnijeg parodontitisa da ne odrazava to¢no
intenzitet upale u PISA-i bila je vrlo izrazena u ovoj studiji i
najvjerojatnije je uzrok nemoguénosti analize da otkrije zna-
¢ajne ucinke razlicitih ¢imbenika na PISA vrijednosti.

Pacijenti s ishemijskim mozdanim udarom imali su losiji
parodontni status u odnosu na ispitanike kontrolne skupine.
U ovoj eksploratornoj studiji 42,9 % pacijenata u bolnickoj
skupini bilo je zahvaceno teskom parodontnom bolesti (sta-
dij 4), $to je u skladu sa studijama provedenima na drugim
populacijama s istom dijagnozom (41).

Razina LDL-a i kolesterola pokazala je statisticki znacaj-
nu negativnu korelaciju s PISA vrijednostima. Taj je nalaz
iznenadio jer su poviSene razine LDL-a i kolesterola uobicaj-
no povezane s proupalnim procesima (42). Unato¢ tomu, na
negativnu korelaciju LDL-a i razine kolesterola s PISA-om,
uocenu kod ispitanika iz bolnicke skupine, mogla je utjeca-
ti upotreba statina u terapiji snizavanja lipida za prevenciju
ponovnoga mozdanog udara na temelju Stroke Prevention by
Aggressive Reduction in Cholesterol Level Triala (43). Jos jedna
znacajna negativna korelacija pronadena je izmedu PISA-e i
pusenja (p = -0469, p = 0,002), a moze se objasniti lokalnim
vazokonstriktivnim djelovanjem pusenja (44).

Unato¢ statisticki znacajno visim vrijednostima FMPS-
a u bolnickoj skupini u usporedbi s kontrolnom (27,57 pre-
ma 16,83), inverzni rezultat utvrden je za FMBS koji je bio
statisticki ve¢i u kontrolnoj skupini (10,17) nego u bolnickoj
(6,42). Dentalni plak etioloski je povezan s krvarenjem gin-
give (45) pa se rezultati istrazivanja koji pokazuju ve¢u prisut-
nost plaka i manje krvarenja ¢ine kontradiktornima. Moguci
uzrok moze se pronadi u preventivnom koristenju antibioti-
ka kod pacijenata na intenzivnim i postintenzivnim odjeli-
ma, jer je infekcija jedan od najznacajnijih kontributora mor-
talitetu i komplikacijama poslije mozdanoga udara (46). U
studijama je istaknuto da se sistemskim djelovanjem peni-
cilina i metronidazola postiZe znacajno kratkoro¢no i sred-
njero¢no klinicko i statisticko smanjenje BOP-a (47). Isti za-
kljucak moze se primijeniti i na marginalno znacajni rezultat
(p = 0,005) visih PISA vrijednosti u kontrolnoj skupini ne-
go u bolnickoj.
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Conclusion

Tooth loss due to advanced periodontal disease com-
bined with oral hygiene limitations remains the most signif-
icant obstacle for a more meaningful understanding of data
represented by specific parameters that characterize the two
diseases investigated in this study. Therefore, further stud-
ies on a larger sample size of patients with periodontitis stage
1-3 are required.
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Sazetak

Cilj: Zeljelo se procijeniti parametre parodontne bolesti kod bolesnika s ishemijskim mozdanim uda-

Parodontna bolest kod pacijenata s ishemijskim mozdanim udarom

Zakljuc€ak

Gubitak zuba zbog napredovale parodontne bolesti, u
kombinaciji s ograni¢enjima oralne higijene, ostaje najzna-
¢ajnija prepreka za smislenije razumijevanje podataka koji su
prikazani specifiénim parametrima koji karakeeriziraju dvi-
je bolesti istrazivane u ovoj studiji. Stoga su potrebna dalj-
nja istrazivanja na ve¢em uzorku pacijenata s parodontitisom
stadija 1-3.
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