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Abstract
INTRODUCTION. A clinical examination and treatment were conducted on 104 patients with cardiac 
arrhythmias who were receiving anticoagulant therapy. The patients were aged between 45 and 59 years 
(classified as middle age according to the WHO classification) and were diagnosed with moderate chronic 
generalized periodontitis (53% male, 47% female).
AIM. To evaluate the effectiveness of standard therapeutic measures in the treatment of chronic generalized 
periodontitis in patients receiving anticoagulant therapy and to identify the specific characteristics of the 
disease course in this patient group.
MATERIALS AND METHODS. The study included 104 patients with cardiac arrhythmias who were receiving 
anticoagulant therapy and were diagnosed with moderate chronic generalized periodontitis. Standard 
treatment for periodontitis was administered with consideration of anticoagulant use. Clinical parameters, 
including gingival bleeding, periodontal status, and the effectiveness of therapeutic measures, were assessed.
CONCLUSIONS. Standard therapeutic measures for the treatment of chronic generalized periodontitis were 
equally effective in patients receiving and not receiving anticoagulant therapy. However, a distinguishing 
feature of periodontitis treatment in patients receiving anticoagulants was the persistence of high levels of 
gingival bleeding after the resolution of the inflammatory process in the periodontium, which was attributed 
to anticoagulant use. This situation often misleads clinicians, who may interpret gingival bleeding as a sign of 
inflammation, resulting in overdiagnosis and inflated values of corresponding indices. Standard therapeutic 
methods were found to be effective and sufficient for preventing the progression of pathological processes in 
the periodontium in this patient group.
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Резюме
ВВЕДЕНИЕ. Проведено обследование и лечение 104 больных с нарушением сердечного ритма, при-
нимающих антикоагулянты, в возрасте от 45 до 59 лет (средняя возрастная группа по классификации 
ВОЗ) с диагнозом хронический генерализованный пародонтит средней степени тяжести (мужчин 53%, 
женщин – 47%). 
ЦЕЛЬ ИССЛЕДОВАНИЯ. Оценка эффективности стандартных лечебных мероприятий в лечении хро-
нического генерализованного пародонтита у больных, принимающих антикоагулянты, и выявить осо-
бенности течения заболевания в данной группе пациентов.
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МАТЕРИАЛЫ И МЕТОДЫ. В исследование были включены 104 пациента с нарушением сердечного рит-
ма, принимающих антикоагулянты, и имеющих хронический генерализованный пародонтит средней 
степени тяжести. Проводилось стандартное лечение пародонтита с учетом приема антикоагулянтов. 
Оценивались клинические показатели, включая кровоточивость десен, состояние пародонта и эф-
фективность лечебных мероприятий. 
ВЫВОДЫ. Стандартные лечебные мероприятия в лечении хронического генерализованного паро-
донтита одинаково эффективны у больных как принимающих, так и не принимающих антикоагулянты. 
Однако особенностью лечения пародонтита у больных, принимающих антикоагулянты, является со-
хранение высокой степени кровоточивости десен после ликвидации воспалительного процесса в па-
родонте, что связано с приемом антикоагулянтов. Данное обстоятельство часто вводит в заблуждение 
врачей, которые воспринимают кровоточивость десен как признак воспаления, что проявляется в ги-
пердиагностике и завышении значений соответствующих индексов. Стандартные лечебные методы 
эффективны и достаточны для профилактики прогрессирования патологического процесса в паро-
донте у данной категории больных.
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INTRODUCTION
Studies on the dental status of patients receiving an-

ticoagulant therapy during the post-myocardial infarc-
tion period are available in the existing literature [1; 2]. 
Research on the condition of periodontal tissues in 
cardiology patients has also been conducted [3–5], 
particularly among individuals with cardiac arrhyth-
mias [6–9]. However, the findings of these studies do 
not provide a complete understanding of how anticoa- 
gulants specifically affect the dental status and blood 
circulation in periodontal tissues [10–12]. This limitation 
arises from the fact that the patient population in these 
studies consists of individuals who have suffered a myo-
cardial infarction. This factor inevitably affects the state 
of peripheral circulation, including microcirculation in 
periodontal tissues, which in turn influences the clinical 
manifestations of gingivitis and periodontitis.

To eliminate this confounding factor, it is advisable 
that future research on the effects of anticoagulants on 
microcirculation and the inflammatory response in perio- 
dontal tissues include patients receiving anticoagulant 
therapy who do not exhibit signs of heart failure [13–15].

Among oral anticoagulants, rivaroxaban-based 
drugs are currently the most widely used [16; 17]. These 
drugs are preferred over previously used warfarin due 
to a lower risk of severe bleeding [18]. Rivaroxaban is 
a  direct inhibitor of factor Xa and is indicated for pa-
tients with cardiac arrhythmias, specifically atrial fibril-
lation without mitral valve pathology [19; 20].

In light of the above, to study the effect of anticoagu-
lant therapy on gingival microcirculation and the clini-
cal course of inflammatory periodontal diseases, we 
formed a study group consisting of patients with mo- 
derate chronic generalized periodontitis who were re-
ceiving anticoagulant therapy (rivaroxaban) for cardiac 
arrhythmias, specifically atrial fibrillation without mitral 
valve pathology or heart failure.

AIM
The aim of this study was to improve the effective-

ness of dental treatment and prevention of periodontal 
diseases in patients with cardiac arrhythmias receiving 
anticoagulant therapy.

MATERIALS AND METHODS 
A clinical examination and treatment were con-

ducted on 104 patients aged between 45 and 59 years 
(classified as middle age according to the WHO classi-
fication) diagnosed with moderate chronic generalized 
periodontitis (53% male, 47% female).

Based on the research objectives, the patients were 
divided into two groups according to their underlying 
pathology. The first group (main group) consisted of 
52  patients with cardiac arrhythmias (atrial fibrillation 
without mitral valve pathology or heart failure) who were 
receiving oral anticoagulants of the rivaroxaban type 
(a direct factor Xa inhibitor). The average age of the pa-
tients in this group was 49.6 ± 4.51 years. The second 
group (control group) consisted of 52 patients without 
cardiac arrhythmias and not receiving anticoagulant 
therapy, with an average age of 50.9 ± 5.32 years. The 
groups were comparable in terms of sex and age.

All patients in both groups underwent oral hygiene 
correction, including supervised tooth brushing and 
removal of dental deposits using low-frequency ultra-
sound. They were prescribed mouth rinses with a 0.05% 
chlorhexidine bigluconate solution for 10 days and the 
toothpaste “LACALUT aktiv” for 30 days. Follow-up 
examinations were conducted at 1 and 6 months after 
treatment.

To objectively assess the periodontal condition, an 
additional evaluation of periodontal tissues was per-
formed using digital technologies at the specified time 
points. Laboratory and functional diagnostic methods 
were also used to evaluate blood coagulation, blood  
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circulation in major vessels, microcirculation, and oxy-
gen content in periodontal tissues.

The study was based on an index-based evalua-
tion, including the Green-Vermillion hygiene index, the 
Mühlemann bleeding index modified by Cowell, and 
the periodontal index (PI) according to Russell.

To assess oral hygiene and inflammatory changes 
in the gums, optical fluorescence technologies (OFT) 
(or alternatively, laser conversion diagnostics – LCD) 
were used. The registration and digital processing of 
the results were conducted according to the criteria 
of fluorescence spectral intensity using the hardware-
software complex “InSpektr M” (InSpektr LLC, Russia).

RESULTS
To evaluate the effectiveness of therapeutic measures 

for moderate chronic generalized periodontitis in pa-
tients with cardiac arrhythmias receiving anticoagulant 
therapy, treatment was conducted in both study groups.

Analysis of the obtained results demonstrated that in 
patients with moderate chronic generalized periodon-
titis in both the first and second groups (i.e., patients 
receiving and not receiving anticoagulant therapy), im-
provements were noted in all indicators reflecting oral 
hygiene, inflammation severity, microcirculation, and 
tissue oxygenation one month after treatment. Howe- 
ver, six months after treatment, a deterioration in all the 
aforementioned parameters was observed; nonethe-
less, most values did not return to the levels recorded 
before the start of treatment. However, the dynamics 
of changes in the indicators assessed by clinicians and 
obtained using digital hardware-based methods varied 
between the two groups.

One month after treatment, in the first group (pa-
tients with cardiac arrhythmias receiving anticoagu-
lants), 78% of patients still reported gingival bleeding 
during tooth brushing. After six months, gingival blee- 
ding during tooth brushing and consumption of solid 
food was reported by 88% of patients in the first group.

In the second group (patients without cardiac ar-
rhythmias and not receiving anticoagulants), only 16% 
of patients reported gingival bleeding during mechani-
cal stimulation one month after treatment. After six 
months, 48% of patients in the second group reported 
gingival bleeding and discomfort in the gums.

The gingival bleeding index in the first group de-
creased significantly by 25% (p < 0.05) one month after 
treatment compared to baseline values; however, it re-
mained 61% higher than in the second group one month 
after treatment (p < 0.05) (Fig. 1).

Six months after treatment, the gingival bleeding index 
in the first group increased by 18% (p < 0.05) compared 
to the values recorded one month after treatment, but re-
mained significantly 11% lower than the baseline values 
(p < 0.05). Nevertheless, the gingival bleeding index six 
months after treatment was 30% higher in the first group 
compared to the second group at the same time point.

Significantly higher gingival bleeding index values in 
the first group compared to the second group at all ob-
servation time points were associated with the use of an-
ticoagulant therapy in these patients. Particular attention 

should be given to the bleeding index values recorded 
one month after treatment, when inflammatory changes 
in the gums were minimal. This indicates that the high 
gingival bleeding levels in the first group could not be at-
tributed to inflammation in the periodontium but were di-
rectly linked to the effects of anticoagulant therapy.

One month after treatment, an improvement in oral 
hygiene status was observed in patients of the first 
group. The hygiene index, calculated by clinicians based 
on a visual assessment of the dental hygiene status, 
significantly decreased by 50% compared to the base-
line values (p < 0.05). However, this value remained 42% 
higher than the corresponding index in the second group 
of patients one month after treatment (p < 0.05) (Fig. 2).
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Fig. 1. Dynamics of Changes in the Gingival Bleeding 
Index (Mühleman-Kowell) in the Study Groups of Patients
Рис. 1. Динамика изменения индекса 
кровоточивости десен Muhleman-Kowell 
в исследуемых группах больных
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Fig. 2. Dynamics of Changes in the Hygiene Index 
Based on Visual Assessment of Dental Hygiene Status 
in the Study Groups of Patients
Рис. 2. Динамика изменения индекса гигиены, 
рассчитанного врачами на основании визуальной 
оценки гигиенического состояния зубов, 
в исследуемых группах больных
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Six months after treatment, a deterioration in oral hy-
giene status was observed in patients of the first group 
compared to the values recorded one month after treat-
ment. The hygiene index, calculated by clinicians based 
on a visual assessment of dental hygiene status, in-
creased by 20% (p < 0.05) and was 14% higher than the 
corresponding index in the second group of patients six 
months after treatment (p < 0.05).

One month after treatment, the hygiene status de-
termined using digital laser fluorescence technology in 
the first group of patients was 2.4 times lower than the 
baseline values recorded before treatment (p < 0.05) 
and showed no statistically significant differences from 
the hygiene status of patients in the second group one 
month after treatment (p > 0.05) (Fig. 3).

Six months after treatment, the hygiene status in the 
first group, as assessed using digital laser fluorescence 
technology, increased by 1.8 times compared to the 
values recorded one month after treatment (p < 0.05).

Six months after treatment (as well as at other ob-
servation time points), the hygiene status of patients in 
the first group did not show statistically significant diffe- 
rences compared to the hygiene status of patients in the 
second group (p > 0.05). This finding indicates that su- 
bjective errors in the assessment of dental hygiene sta-
tus were present when clinicians calculated the hygiene 
index in the first group at all observation time points. 
These errors were likely related to increased gingival 
bleeding due to anticoagulant therapy. Thus, based on 
objective control methods, the oral hygiene status in the 
study groups not only showed a similar trend but also 
did not differ statistically in the obtained values.

The results suggest that to ensure an objective as-
sessment of oral hygiene status and eliminate subjec-
tive interpretation in patients receiving anticoagulants, 
it is essential to use laser fluorescence technology for 
hygiene status evaluation.

The PMA (Papillary-Marginal-Attached) indices, cal-
culated by clinicians based on visual assessment of the 
gums stained with Lugol’s solution, decreased more 
than twofold in the first group one month after treatment 
compared to baseline values. However, the PMA index 
was 1.6 times higher in the first group compared to the 
second group (p < 0.05) (Fig. 4).

Six months after treatment, the PMA index in the 
first group, calculated by clinicians, increased 1.4 times 
compared to the values recorded one month after treat-
ment and was 1.4 times higher than the index calculated 
in the second group six months after treatment.

Thus, the PMA index calculated by clinicians in the 
first group, where patients were receiving anticoagu-
lants, showed a similar trend in dynamics but remained 
significantly higher at all observation time points com-
pared to the PMA index calculated by clinicians in the 
second group, where patients were not receiving anti-
coagulant therapy.

The PMA index obtained using digital laser technolo-
gies in the first group of patients decreased 2.35 times 
one month after treatment compared to the baseline 
values and showed no statistically significant diffe- 
rences from the PMA index obtained using the same 
method in the second group one month after treatment 
(p > 0.05) (Fig. 5).

Six months after treatment, the PMA index obtained 
using laser computer technology in the first group in-
creased 1.6 times compared to the values recorded one 
month after treatment. However, this index showed no 
significant differences from the PMA index obtained us-
ing laser computer technology in the second group six 
months after treatment (p > 0.05).

Analysis of the dynamics of changes in the PMA in-
dex obtained using laser computer technology indicates 
that the changes in the study groups were not only uni-
directional but also showed no statistically significant 
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Fig. 3. Dynamics of Changes in Hygiene Status Based 
on Laser Fluorescence Technology  
in the Study Groups of Patients
Рис. 3. Динамика изменения  
гигиенического статуса, полученная с помощью  
лазерных флуоресцентных технологий,  
в исследуемых группах больных
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Fig. 4. Dynamics of Changes in the PMA Index Based 
on Visual Assessment with Lugol’s Solution  
in the Study Groups of Patients
Рис. 4. Динамика изменения индекса ПМА, 
рассчитанного врачами на основании визуальной 
оценки окраски десны раствором Люголя, 
в исследуемых группах больных
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differences at any observation time points. This sug-
gests that inflammatory processes in the gums of pa-
tients receiving and not receiving anticoagulants did not 
differ significantly and were comparable. Furthermore, 
it can be concluded that during the visual assessment of 
gum conditions in patients receiving anticoagulants, the 
increased gingival bleeding was mistakenly interpreted 
by clinicians as a sign of inflammation, leading to ove- 
restimated PMA index values that did not reflect the true 
clinical situation.

Therefore, for an objective assessment of inflam-
matory changes in the gums, reliance on absolute PMA 
index values calculated by clinicians is insufficient. In-
stead, objective digital methods–specifically laser com-
puter technology – should be used.

During the visual assessment, clinicians noted that 
one month after treatment, slight mobility of individual 
teeth persisted in 8% of patients in the first group. Ho- 
wever, periotestometry showed no pathological tooth 
mobility in these cases.

In the second group, one month after treatment, no 
pathological tooth mobility was observed during either 
visual inspection or periotestometry.

Six months after treatment, during visual assess-
ment, slight mobility of individual teeth was noted in 
12% of patients in the first group. However, periotes-
tometry confirmed pathological tooth mobility in only 
6% of these cases.

Six months after treatment, slight mobility of indi-
vidual teeth was noted during visual assessment in 8% 
of patients in the second group, which was confirmed by 
periotestometry data.

Analysis of tooth mobility assessment indicates that 
in the presence of increased gingival bleeding, clini-
cians tend to overdiagnose tooth mobility during visual 
inspection. Therefore, for patients receiving anticoa- 
gulant therapy, tooth mobility assessment should be 
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Fig. 5. Dynamics of Changes in the PMA Index Based 
on Laser Computer Technology in the Study Groups 
of Patients
Рис. 5. Динамика изменения индекса ПМА, 
полученная с помощью лазерных компьютерных 
технологий, в исследуемых группах больных
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Fig. 6. Dynamics of Changes in the Periodontal Index 
Based on Visual Assessment of Periodontal Status 
in the Study Groups of Patients
Рис. 6. Динамика изменения пародонтального 
индекса, рассчитанного врачами на основании 
визуальной оценки состояния пародонта, 
в исследуемых группах больных

conducted using objective digital methods, particularly 
periotestometry.

The periodontal index values, calculated by clini-
cians based on a visual assessment of periodontal sta-
tus, decreased by 41% one month after treatment in pa-
tients of the first group compared to the baseline values. 
However, the index values in this group were 39% higher 
than the periodontal index values recorded one month 
after treatment in the second group (p < 0.05) (Fig. 6).

Six months after treatment, an increase of 39% in 
the periodontal index was observed in the first group 
compared to the values recorded one month after 
treatment. At the same time, the periodontal index in 
the first group remained 13% higher than the perio- 
dontal index values recorded one month after treat-
ment in the second group (p < 0.05).

Analysis of the dynamics of changes in the perio- 
dontal index in the study groups indicates that the 
changes followed a similar pattern in both groups. 
However, at all observation time points, the periodontal 
index in the first group (patients receiving anticoagu-
lants) remained higher than the periodontal index in the 
second group (patients not receiving anticoagulants).

However, the absolute numerical values of the pe- 
riodontal index calculated by clinicians in patients re-
ceiving anticoagulant therapy should not be taken into 
consideration, as the calculations are unreliable. This 
is because the periodontal index is calculated based 
solely on the clinician’s visual assessment of perio- 
dontal status, which requires consideration of both in-
flammatory changes in the gums and tooth mobility.

As demonstrated by the results of our previous stu- 
dies on the PMA index and tooth mobility, clinicians 
tend to overdiagnose these parameters due to in-
creased gingival bleeding, which inevitably leads to 
overestimated periodontal index values in patients re-
ceiving anticoagulant therapy.
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a sign of inflammation. As a result, during the visual as-
sessment of oral hygiene status, inflammatory changes 
in the periodontium, and tooth mobility, clinicians tend 
to overdiagnose, which leads to overestimated values of 
the corresponding indices calculated by clinicians.

Objective digital hardware-based methods not only 
failed to identify significant differences in the clinical 
course of moderate chronic generalized periodontitis 
after treatment in patients receiving and not receiving 
anticoagulants but also revealed more favorable dy-
namics of changes in microcirculation and tissue oxy-
genation in the periodontium of patients receiving an-
ticoagulant therapy. This suggests that standard thera-
peutic methods are effective and sufficient for preven- 
ting the progression of pathological processes in the 
periodontium in patients with atrial fibrillation, without 
mitral valve pathology or heart failure, who are receiving 
rivaroxaban therapy.

DISCUSSION OF RESULTS
Thus, the results of the study demonstrated that 

standard therapeutic measures used in the treatment 
of moderate chronic generalized periodontitis – inclu- 
ding oral hygiene correction, removal of dental depo- 
sits, mouth rinsing with chlorhexidine solution, and the 
use of toothpaste containing chlorhexidine – are equal-
ly effective in patients receiving and not receiving anti-
coagulant therapy. However, in patients with atrial fibril-
lation without mitral valve pathology or heart failure who 
are receiving anticoagulant drugs such as rivaroxaban, 
certain clinical features in the course of periodontitis  
after treatment were identified.

The main feature is the persistence of high levels of 
gingival bleeding after the resolution of the inflammato-
ry process in the periodontium, which is associated with 
the use of anticoagulants. This situation often misleads 
clinicians, who tend to interpret gingival bleeding as 
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