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Rezumat

In baza paradigmei medicinii integrative,
a fost descris sistemul patologic parodonti-
ta-organ(cord)-tintd si cdile de interactiune
caracteristice ale acestui sistem (infectioase,
neurogene, humoral-metabolice, genetice).
Este prezentata valoarea diagnostica a probei
de masticatie si de igienizare profesionald in
procesul de identificare a dereglirilor ische-
mice preclinice in miocard la pacientii cu pa-
rodontitd cronica. Ca urmare, a fost propus
un algoritm pentru managementul interdis-
ciplinar al pacientilor cu parodontité cronica,
bazat pe conceptul de parodontita-cord-tintd.

Cuvinte cheie: parodontitd, paradigma
interdisciplinara.

Introducere.

Conform studiilor epidemiologice publicate de
OMS, gingivita si parodontita pot fi clasificate ca
avand caracteristici epidemice, chiar si in térile foar-
te dezvoltate — parodontita cronica severa afecteaza
aproximativ 35% din populatia SUA si este preconi-
zat ca in 2030, numarul persoanelor cu parodontita
cronica in SUA va ajunge la 71 de milioane (1 din
5 persoane) [4, 14]. Parodontita cronici este o pro-
blema de sénitate publica, care nu se bazeazd numai
pe cresterea dramaticd a numdrului de pacienti, ci si
pe consecintele grave medicale, sociale si economice.

In prezent, relatia dintre maladia parodontala si
sdnatatea generald este profund studiatd [10, 12]. A
aparut nofiunea de medicinad parodontald, care se
referd la interrelatia multipla si complexd dintre ma-
ladiile parodontale si sinitatea generald. In 1891, W.
D. Miller le-a descris in cavitatea bucala drept focare
de infectie prin care bacteriile si produsele lor intrd
in situsuri adiacente sau indepartate in corpul uman.
Existd trei moduri de interactiune intre parodontiul
afectat si organele non-orale: bacteremia, inflamatia
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Summary

Following the integrative medicine para-
digm, the pathological system periodontitis—
organ (heart)-target and the characteristic
interaction pathways of this system (infec-
tious, neurogenic, humoral-metabolic, ge-
netic pathways) were described. It is outlined
the diagnostic value of the masticatory test
and of the full mouth disinfectionprocedure
in the process of identifying the preclinical
ischemic myocardial disorders for patients
with chronic periodontitis. As a result, it was
proposed an algorithm for the interdisciplin-
ary management of patients with chronic
periodontitis, based upon the concept peri-
odontitis-heart-target.

Keywords: periodontitis, interdisciplinary
paradigm.

Introduction.

According to epidemiological studies published
by the WHO, gingivitis and periodontitis can be
classified as having epidemictraits, even in highly
developed countries — severe chronic periodonti-
tis affects about 35% of the US population and it is
forecast that in 2030 the number of individuals with
chronic periodontitis in the US will reach 71 million
(1 in 5 individuals) [4, 14]. Chronic periodontitis is a
public health problem, not only based on the dramat-
ic increase in the number of patients but also by the
serious medical, social and economic consequences.

Currently, the relationship between periodontal
disease and general health is deeply studied [10, 12].
The notion of periodontal medicine has emerged,
which refers to the multiple and complex interrela-
tionship between periodontal diseases and general
health. In 1891, W. D. Miller described the oral cavity
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sistemicd (interleukine etc.) si endotoxemia provoca-
ta de bacteriile inghitite [7].

Ipoteza: pentru pacientii cu parodontita cronics,
dereglarile ischemice in miocard se dezvolta treptat,
la stadiile initiale — acestea pot fi asimptomatice,
dupa care se intensificd odatd cu cresterea duratei si
gravitatii maladiilor.

Scopul studiului:

Evaluarea corelatiei dintre semnele clinice ale pa-
rodontitei cronice si a semnelor preclinice de ische-
mie a miocardului, folosind cartografierea dispersiei
ECG si analiza eficientei probei masticatorii si a pro-
cedurii de igienizare profesionald a cavitatii bucale,
pentru inregistrarea acestor semne in parodontita
cronica.

Materiale si metode

Au fost selectati pentru acest studiu 92 de paci-
enti cu parodontitd cronicd (cu vérste cuprinse intre
25 si 58 de ani) fard manifestéri clinice de maladii
cardiovasculare si semne patologice pe ECG clasic
(dupa examenul prealabil la cardiolog). Parodonti-
ta a fost diagnosticatd in urma examenului clinic si
radiologic. Cartografierea dispersiei ECG [3,4] a fost
utilizata pentru identificarea semnelor preclinice de
ischemie a miocardului, in diferite conditii (stare
relaxatd, proba de masticatie — timp de 2 minute,
procedura de igienizare profesionald a cavitétii bu-
cale (full mouth disinfection procedure — FMDP) in
2 etape/24 ore).

Cartografierea dispersiei ECG

In prezent, electrocardiografia (ECG) este una
dintre cele mai raspandite metode medicale, cu o
aplicare largd nu numai in cardiologie si, desi existd
incd o dezvoltare continud a metodelor ECG clasice,
acestea au totusi o specificitate si o sensibilitate sca-
zute (30-40%) pentru identificarea ischemiei miocar-
dului [360]. Aceasta inseamna ca in 60% din cazuri,
formele clinice de ischemie a miocardului vor rama-
ne nediagnosticate.

Tehnologia de cartografiere a dispersiei ECG se
bazeaza pe analiza si vizualizarea emanatiei electro-
magnetice a miocardului, cu inregistrarea fluctuati-
ilor amplitudinilor mici. Caracteristicile cantitative
si calitative ale fluctuatiilor de amplitudine au fost
analizate folosind CardioVisor-06s (Medical Com-
puter Systems, Federatia Rusd). Tehnologia permite
evaluarea a mai multor indici, inclusiv Indicele Mio-
cardului (IM), care reflecta cantitativ procesele ische-
mice in miocard, in intervalul 0-100%. La persoanele
sandtoase, Indicele Miocardului nu depéseste 15%.
Cu cat este mai mare indicele, dereglérile ischemice
in miocard sunt mai pronuntate. Trebuie de mentio-
nat ca metoda de cartografiere a dispersiei ECG este
mult mai informativd in comparatie cu ECG clasic
— dereglirile ischemice in miocard pot fi detectate
la persoanele care au indici normali ai ECG clasice.

as the foci of infection by which bacteria and their
products enter into adjacent or distant parts of the
body. There are three ways of interaction between the
affected periodontium and non-oral organs: bactere-
mia, systemic inflammation (interleukins, etc.) and
endotoxemia caused by swallowed bacteria [7].

Hypothesis: For patients with chronic periodon-
titis, ischemic myocardial disorders gradually devel-
op, at the initial stages — these may be asymptom-
atic, afterwards they intensify with the increase of the
duration and severity of the diseases.

Aim of the study:

Assessment of the correlation between the clini-
cal signs of the chronic periodontitis and the preclin-
ical ischemic myocardial signs using ECG dispersion
mapping and analyzing the efficiency of masticatory
test and full mouth disinfection procedure for re-
cording these signs in chronic periodontitis.

Materials and methods

92 patients with chronic periodontitis (aged be-
tween 25-58 years) without clinical manifestations
of cardiovascular disease and pathological classi-
cal ECG signs (after prior exam at the cardiologist)
were selected for this study. Periodontitis was diag-
nosed following the clinical and radiological exam.
ECG dispersion mapping [3,4] was used to identify
preclinical ischemic myocardial signs, in different
conditions (relaxed state, mastication test — during
2 min, full mouth disinfection procedure (FMDP) in
2 stages/24h).

ECG dispersion mapping

Currently, electrocardiography (ECG) is one of
the most widespread medical methods, with wide ap-
plication not only in cardiology and although there is
still an ongoing development of classical ECG meth-
ods, they still have a low specificity and sensitivity
(30-40%) for identifying myocardial ischemia [360].
This means that in 60% of cases, the clinical forms of
myocardial ischaemia will remain undiagnosed.

ECG dispersion mapping technology is based on
the analysis and visualization of the electromagnetic
emanation of the myocardium, with the recording of
the fluctuations of the small amplitudes. The quan-
titative and qualitative characteristics of amplitude
fluctuations were analyzed using the CardioVisor—
06s (Medical Computer Systems, Russian Federa-
tion). The technology allows for multiple indices,
including the myocardial index (IM), which quanti-
tatively reflects myocardial ischemic processes in the
range of 0-100%. In healthy people, the myocardium
index does not exceed 15%. The higher the index, the
myocardial ischemic disorders are more pronounced.
It is to be noted that the ECG dispersion mapping
method is much more informative compared to clas-
sical ECG — myocardial ischemic disturbances can
be detected in people who have normal classical ECG



Valoarea de diagnostic a acestei metode pentru iden-
tificarea dereglarilor ischemice in miocard este foarte
mare — sensibilitate de >80% [8].

Rezultate

Cartografierea dispersiei ECG face posibila iden-
tificarea nu numai a dereglérilor organice, dar si a
celor functionale in miocard. Aceasta a oferit opor-
tunitatea de a evidentia dereglarile ischemice la nivel
preclinic. Am stabilit ¢ in 85% din cazuri de pacienti
cu parodontitd cronicd, au fost prezente dereglari
preclinice ischemice a miocardului (Indicele Miocar-
dului > 15).

Am studiat corelatia dintre Indicele Miocardului
(IM) si Indicele Parodontal Integrativ (IPI — suma
indicilor orali PMA, OHI-S, IP, PBI, MD), durata
maladiei, vérsta pacientului si tensiunea arteriald sis-
tolica (TAS).

Analiza corelativd a aritat cd odatd cu cresterea
severitatii parodontitei, valoarea Indicele Miocardu-
lui (semne ischemice) va fi mai mare; durata paro-
dontitei cronice are o corelatie mai puternica cu In-
dicele Miocardului (rXy =0,59, p <0,01) decét factorul
de varsta (rXy = 0,42, p <0,05), ceea ce demonstreaza
ca durata procesului parodontal patologic are un im-
pact mai negativ asupra dereglérilor ischemice a mi-
ocardului. Desi in acest studiu au fost inclusi pacienti
fara valori patologice ale TAS, s-au evaluat corelatii
semnificative statistic intre TAS si Indicele Miocar-
dului (rXy = 0,46, p <0,05). Acest lucru demonstreaza
ca variatiile TAS, chiar daca sunt in gama normald de
valori, au o influentd semnificativa asupra dereglari-
lor ischemice in miocard — odata cu cresterea valo-
rilor TAS, semnele preclinice ischemice in miocard
sunt mai exprimate.

1. Dinamica de cartografiere a dispersiei
ECG sub influenta probei masticatorii la pacientii
cu parodontita cronica

Analiza datelor de la pacienti cu parodontitd cro-
nicd si valori normale initiale ale Indicelui Miocar-
dului (IM <15) a aritat cd, in comparatie cu starea
relaxatd (48 de pacienti/100%), se modifica urmatoa-
rele:

* pentru 10 pacienti (20,8%), Indicele Miocar-
dului a crescut la 20 de minute dupa proba
masticatorie;

e pentru 38 de pacienti (79,2%), Indicele Mi-
ocardului a deviat ~ 1-2% (fara modificéri
semnificative).

indices. The diagnostic value of this method for iden-
tifying myocardial ischemic disturbances is very high
— sensitivity of >80% [8].

Results

ECG dispersion mapping makes it possible to
identify not only the organic but also the functional
disturbances in the myocardium. This provided the
opportunity to highlight ischemic disorders at the
preclinical level. We have determined that in 85%
cases of patients with chronic periodontitis, pre-
clinical ischemic myocardial disorders were present
(Myocardial Index > 15).

We have studied the correlation between the
Myocardial Index (MI) and the Integrative Periodon-
tal Index (IPI — sum of oral indices PMA, OHI-S,
PL, PBI, DM), disease duration, patient’s age and sys-
tolic blood pressure (SBP).

The correlation analysis has shown that with the
increase in the severity of the periodontitis, the val-
ue of the Myocardial Index (ischemic signs) will be
higher; the duration of the chronic periodontitis has
a stronger correlation with the Myocardial Index (r_
= 0,59, p < 0,01) than the age factor (r, = 0,42, p <
0,05), which demonstrates that the duration of path-
ological periodontal process has a more negative im-
pact on the ischemic myocardial disorders. Although
in this study, patients without pathological values of
SBP were included, there were assessed statistically
significant correlations between SBP and the Myo-
cardial Index (rXy =0,46, p < 0,05). This demonstrates
that the SBP variations, even if they are in the normal
range of values, have a significant influence upon the
ischemic myocardial disorders — with the increase
of the SBP values, the preclinical ischemic myocar-
dial signs are more expressed.

1. ECG dispersion mapping dynamics under
the influence of masticatory test on patients with
chronic periodontitis

The analysis of data from patients with chronic
periodontitis and initial normal values of Myocardial
Index (MI < 15) has shown that in comparison with the
relaxed state (48 patients/100%) the following changes:

+ for 10 patients (20,8%), the Myocardial Index

has increased 20 minutes after the mastica-
tory test

» for 38 patients (79,2%), the Myocardial in-

dex had deviated ~1-2% (without significant
changes).

v

v

Valorile Indicelui Miocardului inainte si dupi
proba masticatorie la un pacient cu parodontita cro-
nicé (48 de ani)

A — inainte de proba masticatorie, IM are o va-
loare normala (IM <15);

Values of the Myocardial Index before and after
the masticatory test on a patient with chronic peri-
odontitis (48 yr. old)

A — before the masticatory test, MI has a normal
value (MI < 15)

\ i \ Stomatologie terapeutica
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B — la 20 de minute dupa proba masticatorie, IM
are o valoare patologica (IM > 15);

C — 1a 60 de minute dupa proba masticatorie, IM
are o valoare patologica (IM > 15).

Analiza datelor de la pacienti cu parodontité croni-
ca cu valori patologice initiale ale Indicelui Miocardu-
lui (IM> 15), a aratat cd, in comparafie cu starea rela-
xatd (46 de pacienti / 100%), se modificd urmatoarele:

o pentru 17 pacienti (37%), Indicele Miocardu-
lui a crescut la 20 de minute dupa proba mas-
ticatorie;

o pentru 29 de pacienti (63%), Indicele Miocar-
dului a deviat ~ 1-2% (fard modificari semni-
ficative).

Valorile Indicelui Miocardului, inainte si dupi

B — 20 minutes after the masticatory test, MI has
a pathological value (MI > 15)

C — 60 minutes after the masticatory test, MI has
a pathological value (MI > 15)

The analysis of data from patients with chronic
periodontitis with initial pathologic values of the
Myocardial Index (MI > 15), has shown that in com-
parison with the relaxed state (46 patients/100%) the
following changes:

» for 17 patients (37%), the Myocardial Index
has increased 20 minutes after the mastica-
tory test

» for 29 patients (63%) the Myocardial index
had deviated ~1-2% (without significant

<«

B M=62%

¢

<«

B IM=62%

changes).
C

™M =40%
proba masticatorie la un pacient cu parodontita cro-
nicd (52 de ani):

A — inainte de proba masticatorie, IM are o va-
loare patologica (IM > 15);

B — la 20 de minute dupa proba masticatorie, IM
are o valoare patologica (IM> 15);

C — 1a 60 de minute dupa proba masticatorie, IM
are o valoare patologica (IM > 15).

2.  Dinamica de cartografiere a dispersiei ECG
sub influenta procedurii de igienizare profesionald a
cavitatii bucale (full mouth disinfection procedure —
FMDP) la pacientii cu parodontita cronica

IM =40%

Values of the Myocardial Index before and after
the masticatory test on a patient with chronic peri-
odontitis (52 yr. old)

A — before the masticatory test, MI has a patho-
logical value (MI > 15)

B — 20 minutes after the masticatory test, MI has
a pathological value (MI> 15)

C — 60 minutes after the masticatory test, MI has
a pathological value (MI > 15)

2. ECG dispersion mapping dynamics under
the influence of full mouth disinfection procedure
(FMDP) on patients with chronic periodontitis

. . . H . .
A M=6% | B M=24% | C ™M=9% A M=6% | B M=24% | € M=9%

Valorile Indicelui Miocardului (valoarea IM initi-
ald normala) inainte si dupa FMDP (faza 1 — man-
dibula).

A — inainte de igienizarea profesionald a cavitétii
bucale (IM <15);

B — la 20 de minute de la igienizarea profesionald
a cavitatii bucale (IM > 15);

C — 12 ore dupi procedura de igienizare profesi-
onald a cavitatii bucale (IM <15).

Values of the Myocardial Index (normal initial MI
value) before and after the FMDP (I* phase — man-
dible).

A — Dbefore the full mouth disinfection procedure
(MI < 15)

B — 20 minutes after the full mouth disinfection
procedure (MI > 15)

C — 12 h after the full mouth disinfection proce-
dure (MI < 15)

@

A M=38% | B ™=22% | c M =3%

Valorile Indicelui Miocardului (valoarea IM ini-
tiald normald) inainte i dupa FMDP (faza a doua —
maxila).

A — inaintea procedurii de igienizare profesiona-
14 a cavitatii bucale (IM <15);

B — la 20 de minute de la procedura de igienizare
profesionald a cavitatii bucale (IM > 15);

C — 12 ore dupi procedura de igienizare profesi-
onald a cavitatii bucale (IM <15).

™= 8% | ™M=22% |

Values of the Myocardial Index (normal initial MI
value) before and after the FMDP (2" phase — max-
illa).

A — before thefull mouth disinfection procedure
(MI < 15)

B — 20 minutes after the full mouth disinfection
procedure (MI > 15)

C — 12 h after the full mouth disinfection proce-
dure (MI < 15)



a

B : | ¢

Valorile Indicelui Miocardului (valoarea IM initi-
ala patologicid) inainte si dupd FMDP (faza 1 — man-
dibula).

A — inainte de procedura de igienizare profesio-
nald a cavititii bucale (IM> 15);

B — la 20 de minute de la procedura de igienizare
profesionald a cavitatii bucale (IM > 15);

C — 12 ore dupi procedura de igienizare profesi-

onald a cavitatii bucale (IM > 15).
% f
B IM=9%

A IM=29% | IM=55% IM=22%

Q7S

Values of the Myocardial Index (pathological ini-
tial MI value) before and after the FMDP (I phase
— mandible).

A — Dbefore the full mouth disinfection procedure
(MI > 15)

B — 20 minutes after the full mouth disinfection
procedure (MI > 15)

C — 12 h after the full mouth disinfection proce-

dure (MI > 15)

h.}
M=20% | M=55% | C

IM=22%

M=38% | C

Valorile Indicelui Miocardului (valoarea IM ini-
tiald patologica) inainte si dupd FMDP (faza a doua
— maxild).

A — inainte de procedura de igienizare profesio-
nala a cavitétii bucale (IM > 15);

B — la 20 de minute de la procedura de igienizare
profesionald a cavitatii bucale (IM > 15);

C — 12 ore dupi procedura de igienizare profesi-
onald a cavitatii bucale (IM <15).

Modificirile ischemice preclinice ale miocardului
(IM) la pacientii cu parodontita cronicd sub influenta
procedurii de igienizare profesionald a cavitdtii bu-
cale, apar in 2 variante — monofazice sau bifazice.
Prima fazd — faza de agravare a IM (agravarea sem-
nelor ischemice preclinice) incepe in primele minute
si ore dupd procedura de igienizare profesionald a
cavitatii bucale; probabil este cauzatd de bacteremia
tranzitorie. A doua fazid — faza de reducere a IM (re-
ducerea semnelor ischemice preclinice) incepe dupa
cateva ore dupa procedura de igienizare profesionald
a cavitatii bucale, posibil datorita eliminarii focarelor
parodontale, cu reducerea volumului de invazie bac-
teriand si de diseminare in fluxul sanguin. In 79,8%
din cazuri, in procesul de igienizare profesionala a
cavitatii bucale, se pot observa ambele faze (raspuns
bifazic — agravare/reducere). In 20,2% cazuri, faza
de agravare se mentine mai mult timp, fird trecerea
la faza de reducere (raspuns monofazic). De menti-
onat cd, atunci cdnd Indicele Miocardului are valori
care depésesc 50% sau dacd procedura de igienizare
profesionald a cavitdtii bucale induce doar un ras-
puns monofazic, viitorul tratament stomatologic va
fi efectuat sub supravegherea cardiologului

Discutii

Numeroase studii au fost publicate in ultimul
deceniu, care indicé o relatie stransa intre maladia
parodontala si cele sistemice (maladii cardiovascu-
lare, diabet zaharat, greutate scizuta la nagtere pre-
maturd, osteoporoza etc.), evidentiindu-se un rol
mai important al sistemului cardiovascular. Analiza

IM=21%

I » '
A | B IM=9%

M=38% | C

Values of the Myocardial Index (pathological ini-
tial MI value) before and after the FMDP (2" phase
— maxilla).

A — before the full mouth disinfection procedure
(MI > 15)

B — 20 minutes after the full mouth disinfection
procedure (MI > 15)

C — 12 h after the full mouth disinfection proce-
dure (MI < 15)

Preclinical ischemic changes in the myocardium
(MI) in patients with chronic periodontitis under the
influence of the full mouth disinfection procedure,
appear in 2 variants — monophasic or biphasic. The
first phase — MI-aggravation phase (worsening of the
preclinical ischemic signs) starts within first minutes
and hours after the full mouth disinfection procedure;
probably is caused by transitory bacteremia. The sec-
ond phase — MI -Reduction phase (mitigationof pre-
clinical ischemic signs) starts after several more hours
after the full mouth disinfection procedure, possibly
due to the elimination of the periodontal focus, with
the reduction of the volume of bacterial invasion and
dissemination into the bloodstream. In 79.8% cases,
in the process of professional full mouth disinfec-
tion, both the phases can be observed (biphasic re-
sponse — aggravation/reduction). In 20.2% cases, the
aggravation phase maintains longer, without transi-
tion to the reduction phase (monophasic response). It
is to be noted that when Myocardial Index has val-
ues surpassing 50% or if the full mouth disinfection
procedure induces only a monophasic response, the
following dental treatment will be under the surveil-
lance of the cardiologist

Discussion

Numerous studies have been published in the last
decade, that indicate a close relationship between
periodontal disease and systemic diseases (cardio-
vascular diseases, diabetes mellitus, low-preterm
birth-weight, osteoporosis, etc.), highlighting the
more important role of the cardiovascular system.
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datelor din literatura de specialitate si a rezultate-
lor proprii in acest aspect ne-a permis sd identifi-
cam un sistem patologic — parodontita-organ fintd
(cord), aspectul ciruia, in general, poate fi prezentat
in felul urmétor:

susceptibilitatea la afectiuni parodontale, actiunea factorilor
derisc, igiena orala precard

diminuarea fortelor de apdrare ale organismului sia
barierelor anatomo-fiziologice in sistemul stomatognat

infectarea primarad a cavitdtii orale si a structurilor
dentoparodontale

acumularea criticd a cantitdtii de bacterii/agenti patogeni, pene-
trarea barierelor, declansarea procesului inflamator parodontal

cronicizarea procesului patologic, afectarea progresiva
a structurilor dentoparodontale, formarea rezervorului
parodontal patogen, in continud reinnoire

invazia bacteriilor/agentilor patogeni din rezervorul paro-
dontal in circuitul sangvin sistemic (bacteremia/toxemia/
endotoxemia etc.), debutul si evolutia dereglarilor sistemice

aderarea bacteriilor la diferite structuri i organe-finta
nonorale (locus minoris resistentiae), colonizarea acestora,
formarea conexiunilor multidirectionale,
constituirea sistemului patologic
parodontita-organ-finta

Ca organ-tintd pentru parodontitd, poate fi fi-
catul, plimanii, pancreasul, rinichii, etc. In prezent,
majoritatea datelor sunt legate de relatia dintre pa-
rodontita cronicéd si maladii cardiovasculare [6, 10,
18, 20]:

o prezenta unor factori comuni de risc pentru
parodontita cronica si maladii cardiovascula-
re (fumat, stres etc.);

o asocierea frecventd a parodontitei cronice cu
diverse afectiuni cardiace (stenocardie, mio-
carditd, aterosclerozd etc.);

o prezenfa anumitor agenti bacterieni (T.
forsynthensis, T. denticola, P. gingivalis, A.
actinomycetemcomitans), simultan in tesu-
turile parodontale si in endoteliul vaselor
cardiace;

« injectarea Porphyromonas gingivalis in anima-
le, duce la aparitia miocarditei si a infarctului
miocardic §i induce un raspuns procoagulant
la efectele vasculopatice; o agravare simulta-
nd a gradului de inflamatie a parodontiului si
a miocardului la injectarea anumitor factori
pro-inflamatori;

 bacteremia la pacientii cu parodontita cronicé
duce la ingrosarea valvelor cardiace;

The analysis of the data from the literature and our
own results in this aspect enabled us to identify a
pathological system —the periodontitis — target organ
(heart), the appearance of which in general can be
presented in the following way:

susceptibility to periodontal disease, effect of risk factors,
poor oral hygiene

reduction of the body’s defense capabilities and of the ana-
tomical—physiological barriers in the stomatognathic system

primary infection of the oral cavity and of the dentopar-
odontal structures

critical bacteria/pathogens burden, penetration of the barri-
ers, triggering of the periodontal inflammatory process

chronicization of the pathological process, progressive
damage to the dentoparodontal structures, formation of the
pathogenic continuously renewing periodontal reservoir

invasion of bacteria/pathogens from the periodontal reservoir
into the systemic bloodstream (bacteremia/toxemia/endotox-
emia, etc.), the onset and development of systemic disorders

adherence of bacteria to different non—oral structures
and target organs (locus minoris resistentiae),
their colonization, formation of multidirectional connec-
tions, establishment of the
periodontitis—target—organpathological system

As atarget organ for periodontitis, it can be the liv-
er, lungs, pancreas, kidneys, etc. Currently, the burden
of data, however, is related to the relationship between
chronic periodontitis and heart disease [6, 10, 18, 20]:

o the presence of common risk factors for chro-
nic periodontitis and cardiovascular diseases
(smoking, stress, etc.);

o+ frequent association of chronic periodontitis
with various cardiac conditions (stenocardia,
myocarditis, atherosclerosis, etc.);

« the presence of certain bacterial agents (T.
forsynthensis, T. denticola, P. gingivalis, A. ac
tinomycetemcomitans),simultaneously in the
periodontal tissues and the endothelium of
the cardiac vessels;

o injection of Porphyromonas gingivalisin ani-
mals, leads to the occurrence of myocardi-
tis and myocardial infarction and induces a
procoagulant response to the vasculopathic
effects; a simultaneousworsening of the in-
flammation degree of periodontium and
myocardium at the injection of certain pro-
inflammatory factors;

o+ bacteremia in patients with chronic periodon-
titis leads to thickening of the heart valves;



« accelerarea proceselor aterogene urma infes-
tarii cu agenti patogeni parodontali; destabi-
lizarea placilor aterosclerotice sub influenta
bacteriilor parodontale care intra in endoteliu
si in miocitele vasculare; exacerbarea infla-
matiei cu un progres al placii aterosclerotice
bazatd pe mecanisme imune, sub influenta
produselor bacteriene parodontale (mimetica
moleculara);

« existenfa unor factori toxici comuni in paro-
dontita cronica si in maladiile cardiovascula-
re;

o existenfa unor mecanisme comune in dimi-
nuarea suportului dento-parodontal si a re-
sorbtiei osoase, cu aparitia unor tulburdri car-
diovasculare — pierderea osoasa cu 20% este
asociatd cu o crestere a incidentei maladiilor
cardiovasculare cu 40%; parodontita cronici
si pierderea dintilor creste riscul de eveni-
mente fatale la pacientii cardiaci;

o diminuarea severitd{ii manifestirilor pato-
logice ale parodontitei cronice sub influenta
tratamentului, concomitent cu reducerea tul-
burarilor morfo-functionale in sistemul car-
diovascular;

o existenfa unei predispozitii genetice comu-
ne pentru maladiile parodontale si cardiace;
genele pentru rdspunsul imun si inflamator
se intrepatrund si influenteazd expresia unui
fenotip hiper-inflamator, care predispune atat
la ateroscleroza coronariana, cat si la maladia
parodontala.

Cercetarile proprii au relevat prezenta deregld-
rilor ischemice preclinice in miocard la pacientii cu
parodontitd cronica, demonstrand rolul cordului ca
organ-{intd al parodontitei la nivel preclinic: aparitia
frecventa a acestor deregliri la pacientii cu parodonti-
ta cronica ( 85% din cazuri); diminuarea/disparitia
dereglérilor dupa tratamentul eficient al parodontitei
cronice; reducerea/disparifia acestor deregldri dupa
indepartarea traumatismului ocluzal la pacientii cu
parodontitd cronica; agravarea acestor deregldri la
pacientii cu parodontita cronica sub influenta probei
masticatorii si a procedurii de igienizare profesionald
a cavitatii bucale (microtrauma, bacteremie tranzito-
rie); corelatia pozitivd intre severitatea parodontitei
cronice si durata maladiei cu expresia dereglirilor
preclinice ischemice in miocard.

Analiza rezultatelor obtinute in combinatie cu
datele din literatura de specialitate ne-a permis si
evidentiem principalele moduri de interactiune in
sistemul patologic parodontitd-organ (cord)-tintd: in-
teractiunea bazata pe factorul infectios (bacteremia);
interactiune neurogend; interactiunea humoral-me-
tabolicd, factorii imuni i toxici; interactiunea bazata
pe determinism genetic. Factorul bacterian este unul
dintre cele mai importante in sistemul de relatii din
conceptul parodontitd-organ (cord)-fintd. Actinoba-
cillus actinomycetemcomitans, Campylobacter rectus
si Eikenella corrodens se gisesc cel mai frecvent in

 acceleration of atherogenic processes under
the infestation of periodontal pathogens; the
destabilization of atherosclerotic plaques un-
der the influence of periodontal bacteria that
enter the endothelium and vascular myocytes;
exacerbation of inflammation with a progress
of the atherosclerotic plaque based on immune
mechanisms, under the influence of periodon-
tal bacterial products (molecular mimicry);

« the existence of common toxic factors in chron-
ic periodontitis and cardiovascular diseases;

o the existence of common mechanisms in the
diminishing dento-periodontal support and
bone resorption, with the occurrence of car-
diovascular disturbances —each 20% bone loss
is associated with an increase in the incidence
of cardiovascular diseases by 40%; chronic
periodontitis and tooth loss increases the risk
of fatal events in cardiac patients;

« diminishing the severity of the pathological
manifestations of chronic periodontitis under
the influence of treatment, simultaneously
with the reduction of the morpho-functional
disorders in the cardiovascular system;

« existence of a common genetic predisposition
for periodontal and heart disease; the genes
for the immune and inflammatory response
interpenetrate and influence the expression of
a hyper-inflammatory phenotype, that pre-
disposes both to coronary atherosclerosis and
periodontal disease.

Our own investigations revealed the presence
of pre—clinical ischemic myocardial disturbances
(PIMD) in patients with chronic periodontitis, dem-
onstrating the role of the heart as a target organ for
periodontitis at a preclinical level: the frequent occur-
rence of PIMD in patients with chronic periodontitis
(85% of cases); diminution/disappearance of PIMD
after efficient treatment of chronic periodontitis; re-
duction/disappearance of PIMD after the removal of
occlusal trauma in patients with chronic periodon-
titis; aggravation of PIMD in patients with chronic
periodontitis under the influence of masticatory test
and professional oral hygiene procedure (microtrau-
ma, transient bacteremia); the positive correlation
between the severity of the chronic periodontitis and
the duration of the disease with the PIMD expression.

The analysis of the obtained results in combina-
tion with the data from the literature allowed us to
highlight the main ways of interaction in the peri-
odontitis— target organ (heart) pathological system: in-
teraction based on the infectious factor (bacteremia);
neurogenic interaction; humoral-metabolic interac-
tion, immune and toxic factors; interaction based on
genetic determinism. The bacterial factor is one of the
most important in the of periodontitis-target organ
(heart)system of relationships. Actinobacillus actino-
mycetemcomitans, Campylobacter rectus and Eikenella
corrodens are most commonly found in periodontal
processes, but under different pathological condi-
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procesele parodontale, dar in conditii patologice di-
ferite, rolul bacteriilor majore poate fi jucat de diferi-
te specii. La pacientii cu parodontitd cronica, au fost
depistate peste 700 de specii bacteriene [11].

Bacteriile parodontale pot induce proliferarea
celulelor musculare netede in vasele cordului, pro-
vocand distrugeri si leziuni endoteliale, tulburéri
functionale vasomotorii [8]. In studiile noastre, am
evidentiat fazele distincte ale tulburérilor miocar-
dice ischemice, sub efectul procedurii de igienizare
profesionala a cavitdtii bucale, asociate cu aparitia
bacteremiei tranzitorii: faza de agravare (primele
minute si ore, in timpul si dupa procedurd) si ate-
nuarea fazei de tulburare ischemici (ore si zile dupa
procedurd).

In 79,8% din cazuri, se manifesti ambele faze
(agravare/atenuare), iar in 20,2% cazuri stadiul de
agravare persistd fara o tranzitie la faza de atenuare,
ceea ce este un indiciu pentru investigatii suplimen-
tare la cardiolog. Prin urmare, stomatologul, pe baza
particularitatilor de gestionare a parodontitei croni-
ce, poate fi primul specialist care a detectat prezenta
tulburdrilor preclinice ischemice in miocard asociate
cu parodontita cronica.

Interactiunea neurogend este fundamentala in re-
alizarea conexiunilor sanogene si patogene, prezente
in parodontita cronici. Partea aferentd a reflexului
trigemino-cardiac consta in terminatiile somatosen-
zoriale ale trigemenului, nodulul Gasser si nucleii
senzoriali trigemeni. Apoi, prin interconectarea unor
fibre interne, existd o legaturd stabilita cu structurile
formatiunii reticulate si cu nucleele motorii ale ner-
vului vag. Diverse iritafii patologice, manipuléri den-
tare in zona inervatd de nervul trigeminal pot provo-
ca reflexul trigemino-cardiac [1]. In ultimii ani, s-a
descris reflexul maxilo-mandibulo-cardiac, cu efecte
bradicardice pronuntate. Arakeri si colab. [2] descrie
reflexul dento-cardiac, care se manifestd la iritarea
maxilei (hipotensiune arteriald, sincopa, hiperhidro-
za, bradicardie). Acest reflex poate fi utilizat la paci-
entii fird maladii cardiovasculare.

Cercetérile noastre au evidentiat corelatiile im-
portante dintre manifestdrile clinice ale parodonti-
tei cronice cu date ale analizei spectrale a frecventei
cardiace (HF, LE, LF/HF) si analiza fractald neliniara
(Sample Entropy, Detrended Fluctuation Analysis),
care permite nu numai monitorizarea pacientului, ci
si prognosticul tulburdrilor vegetative din sistemul
cardiovascular.

Interactiunea factorilor humoral-metabolici, imun
si toxici este o altd componentd importantd in siste-
mul patologic parodontitd-organ (cord)-{inta. Exista
o corelatie puternica intre dereglirile metabolice pa-
rodontale, patologia cordului — IL-1f, IL-6, TNF-a,
PGE2 si alti factori pro-inflamatori produsi in tesu-
turile parodontale afectate, care pot intra in circulatie
si pot afecta diverse functii a corpului, inclusiv cele
ale cordului [5, 10].

O serie de substante de tip endocrin [15] sunt
produse in focarele parodontale, se formeazd com-

tions, the role of major bacteria can be played by dif-
ferent species. In patients with chronic periodontitis,
over 700 bacterial species have been detected [11].

Periodontal bacteria can induce proliferation of
smooth muscle cells in the vessels of the heart, caus-
ing destruction and endothelial damage, vasomotor
functional disorders [8]. In our studies, we high-
lighted the distinct phases of the myocardial isch-
emic myocardial disorders, under the effect of the
FMDP, associated with the occurrence of transient
bacteremia: the worsening phase (the first minutes
and hours, during and after the procedure) and the
mitigation phase of ischemic disturbance (hours and
days after the procedure).

In 79.8% cases, both phases (worsening/mitiga-
tion) are manifested, and in 20.2% cases the wors-
ening stage persists without a transition tothe miti-
gation phase, which is an indication for additional
investigations at the cardiologist. Therefore, the den-
tist, based on the peculiarities of the chronic peri-
odontitis management, may be the first specialist to
detect the presence of myocardial ischemic preclini-
cal disorders associated with chronic periodontitis.

Neurogenic interaction is fundamental in achiev-
ing sanogenic and pathogenic connections,present
in chronic periodontitis. The afferent part of the
trigeminal-cardiac reflex consists of the somato-
sensory trigeminal terminations, the Gasser node,
and the trigeminal sensory nuclei. Afterwards, via
interconnecting short internuclearfibers, there is a
link established with the structures of the reticulat-
ed formation and wit the motor nuclei of the vagus
nerve. Various pathological irritations, dental ma-
nipulations in the area innervated by the trigeminal
nerve can cause the trigeminal-cardiac reflex [1]. In
recent years, the maxillo-mandibulo-cardiac reflex
has been described, with pronounced bradycardic ef-
fects. Arakeri et al. [2] describes the dento—cardiac
reflex, which is manifested at the irritation of the
macxillary jaw (hypotension, syncope, hyperhidrosis,
bradycardia). This reflex maybeobserved in patients
without cardiovascular disease.

Our investigations have highlighted the impor-
tant correlations between the clinical manifestations
of chronic periodontitis with data of the spectral
analysis of heart rate (HF, LE, LF / HF) and the non-
linear fractal analysis (Sample Entropy, Detrended
Fluctuation Analysis), which allows not only patient
monitoring , but also the prognosis of vegetative dis-
orders in the cardiovascular system.

The interaction of humoral-metabolic, immune
and toxic factors is another important component
in the periodontitis-target organ (heart) — patho-
logical system. There is a strong correlation between
periodontal metabolic disorders, the pathology of
the heart — IL-1p, IL-6, TNF-a, PGE2 and other
pro-inflammatory factors produced in affected peri-
odontal tissues, that can get into circulation and in-
fect various functions of the body, including those of
the heart [5, 10].



plexe imune care amplificd inflamatia, atat in regiu-
nea dento-parodontald, cit si in tesuturile cordului
[10, 20]. Parodontiul marginal afectat reprezintd un
rezervor cu reinnoire continua, cu o secretie perma-
nenta de substante toxice in fluxul sanguin, inducind
si perpetuand efectele si tulburarile patologice ale or-
ganelor interne, inclusiv ale cordului.

La pacientul cu parodontitd, chiar si o mastica-
re usoara elibereazd deja endotoxine bacteriene din
cavitatea bucald in fluxul sanguin cu efecte dduni-
toare asupra sistemului cardiovascular. Aplicarea
cartografierii dispersiei ECG ca test de screening
pentru dereglarile preclinice ischemice in miocard la
pacientii cu parodontitd cronica ne-a permis sa evi-
dentiem valoarea de diagnostic a acestei metode: Se
(sensibilitate) — 36,9%, Sp (specificitate) — 79,1%,
+PV (valoare predictiva pozitivd) — 62,9%, -PV (va-
loare predictivd negativa) — 43,2%. Aceste date de-
monstreazd ci proba de masticatie si cartografierea
dispersiei ECG pot fi aplicate in primul rand, pentru
a exclude procesele ischemice care implicd miocardul
la pacientii cu parodontitd.

Factorii genetici sunt studiati insuficient, desi
ADN-ul microbiotei reprezintd 99% din genomul
colectiv al corpului uman [17]. Primul care a de-
monstrat asocierea intre parodontitd si determi-
nismul genetic a fost Michalowicz si colab. [13]. La
soarecii heterozigoti si homozigoti cu deficit conge-
nital de apolipoproteini-E, a existat un risc ridicat
de aterosclerozd a vaselor aortice si cardiace la ad-
ministrarea intravenoasd a P gingivalis [3]. A fost
detectatd o relatie intre un polimorfism specific al
genotipului IL-1 si expresia fenotipicd a parodonti-
tei marginale.

Riscul crescut de parodontitd severa la persoa-
nele cu un genotip pozitiv (testul de susceptibilitate
la parodontitd) este estimat a fi de 6,8 ori mai mare
in comparatie cu subiectii cu un genotip negativ. Se
estimeazd cd aproximativ 30% din populatie poate fi
pozitivd pentru acest marker genetic [12]. Exista o
predispozitie geneticd comund pentru parodontita si
maladii cardiace [19].

Evidentierea acestor interactiuni bazate pe con-
ceptul de parodontitd-organ (cord)-{intd, conceptul
de interes ofera posibilitatea de a monitoriza starea
pacientului si de a optimiza programele de tratament
personalizate complexe, in conformitate cu algorit-
mul de management interdisciplinar (Figura 1).

Primele rezultate ale optimizarii diagnosticului
si tratamentului complex bazat pe conceptul propus
sunt promitatoare. Astfel, pentru a actiona pe ciile
de interactiune in sistemul parodontitd-organ (cord)-
tintd, am aplicat preparate biologice active (BioR®),
neuropeptidul hipofizar — oxitocind, stimulare
transcraniald cu curent continuu, stimulare electricd
transcutanata a nervului (TENS) [6, 9, 16].

Pe baza conceptului parodontitd-organ (cord)-fin-
td, se recomandd monitorizarea factorilor de risc ai
dereglérilor cardiovasculare in procesul de tratament
stomatologic; consultatia stomatologica ar trebui sa

A series of endocrine-like substances [15] arepro-
duced in the periodontal foci, immune complexes are
being formed, that amplify the inflammation, both
in the dento—periodontal region and in the tissues of
the heart [10, 20]. The affected marginal periodon-
tium represents a continuously renewing reservoir
with a permanent secretionof toxic substances into
the bloodstream, inducing and perpetuating system-
ic the pathological effects and disorders of the inter-
nal organs, including the heart.

In patient with periodontitis, even mild mastica-
tion already releases bacterial endotoxins from the
oral cavity into the bloodstream with harmful effects
on the cardiovascular system. Applying ECG disper-
sion mapping as a screening test for the pre-clinical
myocardial ischemic disorders in patients with chron-
ic periodontitis allowed us to highlight the diagnostic
value of this method: Se (sensitivity) — 36.9%, Sp
(specificity) — 79.1 %, + PV (positive predictive value)
— 62.9%, — PV (negative predictive value) — 43.2%.
These data demonstrate that the masticatory test and
ECG dispersion mapping can be applied first of all,
in order to exclude ischemic processes involvingthe
myocardium in patients with periodontitis.

Genetic factors are studied insufficiently, although
the DNA of the microbiota represents 99% of the col-
lective genome of the human body [17]. The first to
demonstrate the association between periodonti-
tis and genetic determinism was Michalowicz et al.
[13]. In heterozygous and homozygous mice with a
congenital apolipoprotein-E deficit, there was a high
risk of atherosclerosis of the aortic and cardiac ves-
sels at the intravenous administration of P. gingivalis
[3]. A relationship between a specific polymorphism
of the IL-1 genotype and the phenotypic expression
of the marginal periodontitis was detected.

The increased risk for severe periodontitis in
individuals with a positive genotype (periodontitis
susceptibility test) is estimated to be 6.8 times higher
compared to subjects with a negative genotype. It
is estimated that about 30% of the population may
be positive for this genetic marker [12]. There is a
common genetic predisposition for periodontitis and
heart disease [19].

Highlighting these interactions based on the
periodontitis—target organ (heart) concept —interest
concept provides the opportunity to monitor the pa-
tient’s condition and optimize the complex person-
alized treatment programs in accordance with the
interdisciplinary management algorithm (Figure 1).

The first results of optimization of the diagnosis
and complex treatment based on the proposed con-
cept are promising. Thus, in order to act on the in-
teraction pathways in the periodontitis-target organ
(heart) system, we applied biologically active prepa-
rations (BioR®), the pituitary neuropeptide — oxyto-
cin, transcranial direct-current stimulation, transcu-
taneous electric nerve stimulation (TENS) [6, 9, 16].

Basedon the periodontist-target-organ (heart)
concept, it is recommended to monitor the risk factors
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Pacient stomatologic (gingivitd, parodontita cronica etc.)
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legaturilor patogenice unidirectionale, bidirectionale si
multidirectionale in sistemul patologic parodontita-

Tratament stomatologic complex bazat pe conceptul parodontita-organ(cord)-tinta

Figura 1. Algoritmul managementului interdisciplinar al pacientilor cu parodontitd cronica
(in viziunea conceptului parodontita-cord-fintd).
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Figure 1. Algorithm of the interdisciplinary management of patients with chronic periodontitis
(in the vision of the periodontitis—heart—target concept).




includi informatii despre maladiiel si afectiunile sis-
temului cardiovascular, medicamentele prescrise de
cardiolog etc.

Tratamentul dentar al parodontitei cronice in
viziunea conceptului propus este o paradigmd care
deschide noi perspective in dezvoltarea stomatologi-
ei interdisciplinare si personalizate, bazata pe prin-
cipii care accentueazd relatiile fundamentale dintre
maladiile dentare, starea generald a organismului,
metabolismul si organele interne, care sunt implicate
multidirectional in procesele patologice.

Concluzii

1. Indicele Miocardului (cartografierea dispersi-
ei ECG) se coreleazd pozitiv cu severitatea si
durata maladiei parodontale, varsta pacientu-
lui si nivelul tensiunii sistolice.

2. Aproximativ 85% dintre pacientii cu paro-
dontitd cronicd au prezentat semne ischemice
preclinice, relevate de cartografierea dispersi-
ei ECG.

3. Tratamentul dentar ulterior pentru pacientii
cu valori initiale mari ale Indicelui Miocardu-
lui (IM>50) sau agravarea semnelor ischemi-
ce preclinice in timpul procedurilor dentare
va necesita supravegherea cardiologului.

4. Conceptul parodontiti-organ (cord)-tintd re-
prezinti o sinteza cumulativé a datelor dispo-
nibile din literatura si a investigatiile noastre,
si se poate dovedi ca fiind un pas pentru o
abordare de medicind integrativa in parodon-
tologie.
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Dental treatment of chronic periodontitis in the
vision of the proposed concept is a paradigm that
opens new perspectives in the development of in-
terdisciplinary and personalized dentistry, based on
principles that emphasize the fundamental relation-
ships between dental diseases, the general condition
of the organism, metabolism and the internal organs
that are multidirectionally involved in the pathologi-
cal processes.

Conclusions

1. Myocardial Index (ECG dispersion mapping)
positively correlates with the severity and du-
ration of the periodontal disease, patient’s age
and the systolic blood pressure level.

2. Around 85% of patients with chronic perio-
dontitis had preclinical ischemic signs, revea-
led by ECG dispersion mapping.

3. The subsequent dental treatment for patients
with high initial Myocardial Index values (MI
> 50) or the aggravation of the preclinical is-
chemic signs during dental procedures will
require the surveillance of the cardiologist .

4. The periodontitis-target organ (heart) repre-
sents a cumulative synthesis of the available
data from literature and our investigations,
and it may prove as a step for an integrative
medicine approach in periodontology.
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