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Abstract
Background. The cohort study revealed a relationship between chronic periodontitis and the risk of deve-
loping coronary heart disease (CHD) and myocardial infarction.

Objectives. The aim of the study was to evaluate the influence of periodontal treatment on periodontal 
status in patients with past history of acute myocardial infarction.

Material and methods. The study comprised 45 patients with chronic periodontitis hospitalized due to 
acute myocardial infarction treated with coronary angioplasty. The patients were randomized to the gro-
up of non-surgical periodontal treatment (group 1; 25 individuals) or the group of periodontal prophylac-
tics (group 2; 20 individuals). The following aspects were evaluated in clinical study: plaque index (PI), ap-
proximal plaque index (API), bleeding on probing (BOP), probing depth (PD) and clinical attachment level 
(CAL). The study was carried out 1–2 weeks following discharge from hospital and 6, 7 and 12 months 
after the initial examination.

Results. High values of PI, API and BOP were observed in both groups, which indicated poor oral hygiene 
and a considerable percentage of inflamed pockets. Those values significantly decreased with further con-
trol examinations, yet the obtained values were still very high. No significant changes in time were observed 
in PD and CAL in both groups. A significant PD reduction in the examinations performed 7 and 12 moths 
from the baseline was detected only in the group of younger patients who underwent non-surgical perio-
dontal treatment.

Conclusions. The patients with past history of acute myocardial infarction show an abnormal periodontal 
status which does not significantly change due to constant hygienic negligence despite prophylactic-the-
rapeutic intervention.
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Periodontitis is a chronic multifactor inflammatory dis-
ease which involves progressive damage to the periodon-
tium resulting in the loss of teeth. It constitutes a serious 
issue in public health, the origin of social inequality, lower 
quality of life, reduced chewing function and esthetic de-
fects. Moreover, it is related to increased cost of dental 
treatment and general health condition.1,2 

Numerous research has shown a relationship between 
chronic periodontitis and the risk of developing cardio-
vascular disorders regardless of other known risk fac-
tors.3–5 According to the analysis of epidemiology data, 
the incidence of coronary heart disease increases by 25–
72% depending on the age of the persons with periodon-
tal disease. The risk of developing coronary heart diseases 
in periodontal patients increases by 25% compared with 
the individuals with a healthy periodontium, while in the 
group of men under 50 years of age this risk increases to 
72%. In the case of smokers with advanced periodontal 
disorder, the risk of developing cardiovascular disease 
increases 8 times.3,6,7 Meta-analysis by Bahekar et al.8 
showed a correlation between the presence of deep peri-
odontal pockets and the occurrence of cardiovascular ep-
isode. Patients with periodontal disease show 1.14–1.59 
fold higher risk of developing atherosclerotic diseases 
compared to healthy individuals. 

According to the outcomes of intervention research, 
effective periodontal treatment may have a positive in-
fluence on the primary and secondary prophylactics of 
cardiovascular diseases. D’Aiuto et al. and Matilla et al. 
showed that treatment of periodontitis is related to the 
decrease in C-reactive protein concentration (CRP), im-
provement in endothelial function and thus decreased 
risk of developing myocardial infarction.9–11 However, no 
intervention studies providing the data on the impact of 
treatment of periodontitis on the incidence of cardiovas-
cular incidents (myocardial infarction) in a long term ob-
servation can be found. Also, no data on the effectiveness 
of periodontal therapy in coronary disease patients can 
be found. 

The aim of the study was to evaluate the influence of 
periodontal treatment on the periodontal status in pa-
tients with a past history of acute myocardial infarction. 

Material and methods
The research comprised 45 patients including 10 wom-

en and 35 men aged 35–64 years (mean 54.022 ± 5.87) 
hospitalized in the Department of Cardiology of the 
Medical University of Białystok due to acute myocardial 
infarction treated with coronary angioplasty. 

The inclusion criteria comprised: acute myocardial in-
farction, diagnosed chronic periodontitis, age under 65 
years, coronary angioplasty treatment and patient’s in-
formed consent (consent for participation in the study, 
consent for processing personal data). 

The exclusion criteria comprised: cancer, rheumatoid 
disease, autoimmune disease, chronic hepatic disorder, 
chronic renal disease in 4th and 5th stage, past cerebral 
stroke, disorders accompanying the increase in the in-
flammatory indexes and terminal diseases. 

When discharged from the Department of Cardiology, 
the patients (n = 124) were referred to the Department 
of Periodontal and Oral Mucosa Diseases, Medical Uni-
versity of Białystok, where the first periodontal examina-
tion was carried out in order to evaluate the periodontal 
status and to possibly diagnose periodontitis. The exami-
nation was carried out 1–2 weeks after discharge from 
hospital. The following aspects were assessed: number of 
teeth, hygiene – plaque index (PI) according to O’Leary, 
approximal plaque index (API) according to Lange et al., 
bleeding on probing (BOP) according to Ainamo & Bay, 
probing depth (PD) and clinical attachment level (CAL) at 
4 measuring points.12–14 Also, the number and percentage 
of pockets of PD ≥ 4 mm were established. The study was 
performed with the use of a periodontal probe PCPUNC 
15 (Hu-Friedy, USA).

Only the patients diagnosed with periodontitis at the 
initial examination were qualified to the study. Next, the 
patients were randomized into 2 groups and were asked 
to report for an appointment in 6 months. All the 124 
patients having undergone initial test were diagnosed 
with periodontitis. Only 45 individuals reported for the 
examination after 6 months, although multiple phone 
interventions were done. Group 1 comprised 25 persons 
(mean age 55.95 ± 4.37 years), while group 2 comprised 
20 persons (mean age 52.64 ± 6.81 years). At the sec-
ond appointment (6 months after the initial examina-
tion) after a periodontal examination, the study group 
(group 1) was given non-surgical periodontal treatment 
which involved oral hygiene education and scaling with 
root planing (SRP). During the procedure the patients 
were administered antibiotics (amoxicillin 2.0 g 1 h be-
fore the procedure or in the case of allergy to penicillin 
– clindamycin 600 mg 1 h before the procedure). More-
over, modified full mouth disinfection (FMD) was per-
formed: double rinsing with 0.2 chlorhexidine solution 
for 1 min and 3 subgingival pocket irrigations for 10 min 
using a gel with chlorhexidine. Periodontal examination 
and oral hygiene education were conducted in patients 
from the control group (group 2). Oral cavity sanitation 
was also recommended to patients from both groups. 
Further control periodontal examinations were carried 
out 1 and 6 months following SRP/hygiene education 
appointment, which are 7 and 12 months following the 
initial examination. 

The study was carried out in accordance with the Hel-
sinki Declaration of 1975, as revised in 2008. All the pa-
tients gave their written informed consent for the clini-
cal examinations. The study was approved by the Ethical 
Committee of the Medical University of Bialystok (R-I-
002/516/2011).
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Statistical analysis was performed with Statistica 10 
software (StatSoft, Tulsa USA). A U Mann-Whitney test 
was used to carry out a non-parametric comparison be-
tween groups. For the statistical evaluation of the changes 
from baseline to 12 months the paired t-test was used. 
A p-value below 0.05 was considered statistically signifi-
cant. 

Results
The results indicate the poor condition of the oral cav-

ity in patients with a past history of myocardial infarction 
and the diagnosis of periodontitis. According to the initial 
examination, the approximate number of teeth was 18.78 
± 6.1 and decreased during a 12-month observation to 
18.53 ± 5.99. 11 teeth were extracted including 6 in group 
1 and 5 in group 2.

It was shown that oral hygiene was poor, which was 
confirmed by the high mean initial values of hygiene in-
dexes: PI – 81.33% and API – 98.46%. Those values were 
slightly higher in group 1 (PI – 85.12%, API – 99.12%) 
compared to group 2 (PI – 77.83%, API – 97.82%). The 
index values significantly decreased after the second visit 
in both groups and remained at a similar level during the 
next 6 months. High hygiene index values were accom-
panied by high BOP values which oscillated at the level 

of 70% during the first two examinations. In further tests, 
the values of this index significantly decreased to approxi-
mately 50% regardless of the applied prophylactic-thera-
peutic procedure (Table 1).

According to the initial examination, 466 sites with PD 
≥ 4 mm were observed. The total number of pockets with 
PD ≥ 4 mm in the study conducted 12 months later was 
444. A decrease by 31 sites with PD ≥ 4 mm (by 4.37%) 
was observed in group 1, while in group 2 the number of 
those sites increased by 9 (by 4.37%) (Table 1). 

In the group of patients who underwent SRP, a signifi-
cant reduction of PD in two further control examinations 
was observed (p = 0.0027). According to the analysis of 
changes in this parameter, a significant reduction of PD 
occurred only in people ≤ 55 years of age. In the case of 
older patients, the improvement in this parameter was 
statistically insignificant. In the group which received 
only oral hygiene education, the changes in PD were sta-
tistically insignificant and were independent of the pa-
tient’s age. 

In both studied groups no statistically significant 
changes in time in CAL values were observed. Only 
an increase in this parameter was detected in both the 
study and the control group. No statistically significant 
differences were observed in the mean PD and CAL de-
pending on gender. Detailed data of PD and CAL is pre-
sented in Table 2. 

Table 1. Changes in the number of teeth, PD ≥ 4 mm, API, PI and BOP in subsequent clinical examinations

Group Parametr Baseline 6 month from 
baseline

PBaseline vs 
6 month

7 month from 
baseline

P6 month vs 
7 month

12 month 
from baseline

P7 month vs 
12 month

Total number  
of teeth [n]

845 ± 4.61 843 ± 4.54  0.39 841 ± 4.49 0.39 834 ± 4.38 0.38

PD ≥ 4 mm [n] 466 ± 3.79 472 ± 3.72  0.39 450 ± 3.25  0.35 444 ± 3.28  0.32

PD ≥ 4 [%] 55.14 55.84 53.25 52.54

API [ %] 98.46 ± 11.64 88.19 ± 12,56 0.0 68.28 ± 14.68 0.0 71.894 ± 13.42 0.0

PI [%] 81.33 ± 18.23 61.17 ± 21.24 0.0 45.28 ± 18.21 0.0   44.89 ± 20.17 0.0

BOP[ %] 73.21 ± 18.52 72.83 ± 19.28  0.39 52.97 ± 16.29 0.0   48.08 ± 19.06 0.0

 Group 1 number  
of teeth [n]

465 ± 5.07 464 ± 4.97  0.39 462 ± 4.92  0.39   459 ± 4.77  0.38

PD ≥ 4 mm [n] 246 ± 3.47 250 ± 3.25  0.38 227 ± 2.56  0.26 215 ± 2.42  0.14

PD ≥ 4 [%] 52.79 53.0 50.44 48.42

API [%] 99.12 ± 6.82 90.21 ± 7.37 0.0 73.35 ± 10.46 0.0 73.48 ± 11.68 0.0

PI [ %]   85.12 ± 16.41   63.73 ± 18.39 0.0 44.94 ± 19.12 0.0 43.08 ± 21.92 0.0

BOP [ %]   74.89 ± 18.04   73.48 ± 18.35  0.38 51.26 ± 19.03 0.0 49.05 ± 20.03 0.0

Group 2 number  
of teeth [n]

380 ± 4.1   379 ± 3.99  0.39 379 ± 3.99  0.39 375 ± 3.85  0.38

PD ≥ 4 mm 220 ± 4.15 222 ± 3.74  0.39 223 ± 2.12  0.38 229 ± 3.58  0.36

PD ≥ 4 [%] 47.21 47.0 49.56 51.58

API [%] 97.82 ± 15,68 87.48 ± 14.73   0.008 61.81 ± 16.42 0.0 67.76 ± 16.98 0.0

PI [ %] 77.83 ± 20,11 66.17 ± 19.64   0.029 46.82 ± 18.96 0.0 45.54 ± 18.45 0.0

BOP [%] 70.35 ± 19,52 68.86 ± 18.33  0.74 53.68 ± 19.46   0.003 47.83 ± 19.83 0.0

Number of teeth [n]; PD ≥ 4 mm [n]; PD ≥ 4 [%], API [w%], PI [w%], BOP [w%] – mean ± standard deviation.
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There were no statistically significant differences in the 
examined parameters with respect to the patient’s gender. 
This may result from the participation of only 10 women 
in the study (22.22% of the patients). However, it ought 
to be emphasized that 10 out of 13 randomized women 
reported for control visits. 

Discussion
Our obtained results indicate poor oral hygiene in pa-

tients with a past history of myocardial infarction. This 
observation was confirmed by the diagnosis of periodon-
titis in all the 124 hospitalized patients. Another con-
cerning fact is that those patients neglect the necessity of 
applying periodontal treatment. During the first appoint-

Table 2. Mean values, standard deviation and significance level (p) of the examined variables – PD and CAL in both groups considering time factor and 
patients’ age

Group Age Examination
PD CAL

mean standard deviation p mean standard deviation p

Group 1 total baseline 3.59 0.817 3.99 1.407

6 months from 
baseline

3.61 0.832 0.35 4.01 1.427 0.42

7 months from 
baseline

3.37 0.871  0.005 3.93 1.469 0.25

12 months 
from baseline

3.36 0.879  0.003 3.92 1.470 0.24

≤ 55 baseline 3.66 0.782 3.895 0.987

6 months from 
baseline

3.65 0.83 0.42 3.96 0.989 0.29

7 months from 
baseline

3.37 0.862  0.009 3.84 1.048 0.38

12 months 
from baseline

3.35 0.861  0.007 3.802 1.049 0.30

> 55 baseline 3.57 0.856 4.15  1.771

6 months from 
baseline

3.65 0.849 0.17 4.12 1.814 0.39

7 months from 
baseline

3.44 0.862 0.10 4.10 1.848 0.34

12 months 
from baseline

3.43 0.871 0.05 4.13 1.842 0.45

Group 2 total baseline 3.61 0.585 4.05 1.253

6 months from 
baseline

3.65 0.592 0.05 4.055 1.207
0.48

7 months from 
baseline

3.60 0.606 0.47 4.09 1.264 0.41

12 months 
from baseline

3.63 0.608 0.26 4.15 1.303 0.31

≤ 55 baseline 3.4 0.542 3.76 1.545

6 months from 
baseline

3.44 0.579 0.22 4.03 1.493 0.12

7 months from 
baseline

3.39 0.597 0.42 4.03 1.547 0.11

12 months 
from baseline

 3.45 0.575 0.21 4.01 1.583 0.16

> 55 baseline 3.77 0.565 4.29 0.883

6 months from 
baseline

3.83 0.524 0.07 4.07 0.908 0.23

7 months from 
baseline

3.78 0.557 0.47 4.14 0.969 0.32

12 months 
from baseline

3.78 0.593 0.45 4.28 1.002 0.48



Dent Med Probl. 2017;54(1):41–47 45

ment each patient was educated about the relationship 
between periodontitis and the development of myocar-
dial infarction.4,5 Also, the patients were informed that 
non-surgical periodontal treatment decreases the level 
of inflammatory mediators including cardiovascular dis-
eases.11,15,16 However, the patients showed negligence of 
these scientific reports as only 37.5% of the qualified and 
randomized persons participated in the study. A similar 
problem was also observed by Offenbacher et al., who 
suggested the need to recruit patients from cardiology 
departments.17 The authors observed the patients’ low in-
terest in oral health in terms of the experienced myocar-
dial infarction (death risk). Among the recruited patients, 
303 volunteers participated in the first study and only 37 
individuals reported for the examination after 1 year. 

Dietrich et al. showed that the number of maintained 
teeth is a predictor of the risk of developing ischemic 
heart disease.5 According to these authors, such a risk is 
considerably higher in edentulous men compared to those 
with maintained dentition. Lack of maintained teeth in-
dicates the severity of periodontal disease. According to 
our results, none of the patients had less than 7 teeth and 
their approximate number at the first visit (1 examina-
tion) was 18.78 ± 6.1. The initial number of teeth was 845 
and decreased to 834 during a 12-month observation. 
The patients agreed for extraction as the first appoint-
ment involved not only motivating and educating them in 
oral hygiene but they were also recommended sanitation 
of the oral cavity. 11 teeth were extracted, yet many more 
were qualified for extraction due to poor prognosis. The 
patients failed to report for extraction due to fear of los-
ing teeth as well as, according to the history, due to the 
doctors’ concerns about performing extraction in patients 
right after myocardial infarction. The guidelines by Den-
tal and Cardiology Societies indicate that the majority of 
dental procedures are safe and do not require the need 
to discontinue dual antiplatelet therapy carried out in the 
first year after myocardial infarction.18 Patients’ aware-
ness is also reflected by the fact that 3 (27.27%) out of 11 
lost their teeth during a 12-month observation. 

The obtained high values of oral hygiene indexes (PI 
– 81.33%, API – 98.46%) reflect poor oral hygiene in pa-
tients with the history of myocardial infarction. Accord-
ing to the medical history, the majority of patients report-
ed to have brushed their teeth twice a day, yet as many 
as 35.55% (16 individuals) claimed not have brushed their 
teeth more than once a day. The research by de Oliveira 
et al. revealed a correlation between insufficient oral hy-
giene and the increased risk of developing cardiovascular 
diseases.19 The patients who never or/and rarely brushed 
their teeth showed an increased concentration of both 
CRP and fibrinogen.

In the presented protocol, the third control examina-
tion was carried out in a short, 1-month interval after the 
second one. The highest reduction in oral hygiene indexes 
in both groups was obtained at that point, which indicates 

the necessity of frequent check-ups and constant re-mo-
tivation of patients. This observation is concordant with 
the literature data which suggests that decreased bacterial 
potential is considerably more effective by keeping nor-
mal oral hygiene as well as intense non-surgical periodon-
tal treatment at numerous sessions than at 1 session.11

Most of the studies carried out so far evaluated systemic 
and vascular consequences of the inflammatory process, 
evaluated the influence of periodontal treatment at indi-
rect final points of cardiovascular diseases, and observed 
numerous benefits of periodontal treatment.17,20,21 What 
is interesting, the type of therapy showed no significant 
impact on the results. Importantly, patients undergoing 
any periodontal treatment experienced more benefits 
compared to patients without periodontal therapy. Beck 
et al. and Desvarieux et al. observed a stronger correla-
tion between infectious measurements (in serum, cre-
vicular fluid) and cardiovascular disease compared to the 
evaluation of periodontal therapy effectiveness based on 
clinical periodontal measurements.22,23 This is a probable 
cause of a small number of publications concerning the 
evaluation of periodontal parameters following non-sur-
gical periodontal treatment in patients with past history 
of myocardial infarction. 

The high initial mean values of BOP, PD and CAL ob-
tained in own study as well as the percentage of teeth with 
PD ≥ 4 mm reflect poor condition of periodontal tissues 
in both groups. It may be assumed that proper periodon-
tal care and active treatment of periodontal diseases may 
decrease the risk of cardiovascular incidents. Therefore, 
proper periodontal care ought to be an integral element 
of medical care in patients with a past history of acute 
coronary syndrome and in risk groups (all patients with 
diagnosed ischemic disease). Every patient with a history 
of myocardial infarction should be referred for a dental 
consultation as secondary prevention. According to the 
available data, in the case of detecting periodontal disease 
in ischemic patients and/or after myocardial infarction as 
well as after cerebral stroke, active dental and periodontal 
treatment ought to be applied, which may lead to better 
prognosis.24 

In our research, a significant reduction of probing 
depth (p = 0.0027) after non-surgical periodontal treat-
ment (SRP) was obtained. These outcomes are confirmed 
in the study by Offenbacher et al., who observed a sig-
nificant PD decrease in the group undergoing periodon-
tal therapy compared to the group receiving social care 
only.17 Analogically to the obtained results, the authors 
observed a reduction in the number of pockets over 4 and 
5 mm. Our research showed a decrease in the number of 
22 pockets with PD ≥ 4 mm. In group 1 a reduction by 31 
sites with high probing value was observed while in group 
2 this number increased by 9. These changes undoubt-
edly result from SRP therapy. According to the study by 
Bahekar et al.,8 the reduction of the pockets with PD ≥ 
4 mm reduces the risk of developing coronary heart dis-
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ease by 1.14–1.59, and thus the aim of periodontal thera-
py ought to be elimination of the pockets over 4 mm.8 In 
group 2, only a short, 1-month interval after control visits 
(between 2nd and 3rd appointment) led to an insignificant 
PD reduction, which most probably resulted from the hy-
giene education. According to other authors, longer in-
tervals between the appointments resulted in the increase 
in PD value, which confirms the necessity of frequent and 
numerous control visits.11 

According to the analysis of age, a significant PD im-
provement was observed only in younger patients ran-
domized to group 1. Probing depth in the younger group 
(≤ 55 years) decreased by 0.31 mm, while in the older 
group (> 55 years) the reduction was only 0.14 mm and 
failed to reach statistical significance. The results may be 
concordant with the research by other authors, who no-
ticed a strong relationship between periodontal disease in 
young male patients and the development of cardiovascu-
lar disorders.3,5,11,25,26 According to authors’ observations, 
this correlation constantly decreases with age and be-
comes close to zero between 60–65 years of age. Dietrich 
et al. suggest that at a younger age periodontium is an ex-
cellent marker of periodontal disease sensitivity.5 There-
fore, conducting studies on the group of male patients 
below 50 years of age would be of great benefit. However, 
our research, as well as other studies, have been limited to 
age groups below 65 years as cardiovascular incidents at 
the age below 50 are considerably rare.

The scope of inflammatory process tested at the first 
visit and expressed as BOP was extremely high. The val-
ue of this parameter decreased statistically significantly  
(p = 0.0000002) during a 1-year observation in both groups 
amounted to 49.05% and 47.83%, respectively. The final out-
comes are insufficient and indicate a large number of still 
active pockets. The largest BOP reduction (25.84%) com-
pared to the baseline value was observed in the group 1,  
which is undoubtedly related to the mechanical removal 
of biofilm (SRP). Offenbacher et al. carried out a 6-month 
observation and obtained a statistically insignificant de-
crease in BOP value in the actively treated group (SRP).17

The proven relationship between development of peri-
odontal diseases and cardiovascular disorders indicates 
the necessity to prevent and treat inflammation in peri-
odontal tissues. Basic periodontal treatment is mecha-
notherapy, which is scaling and root planing.27–29 SRP is 
aimed at breaking the structure of bacterial biofilm and 
thus at the reduction of pathogens in periodontal pock-
ets. Maintenance of hygiene regimen by the patient is an 
indispensable element of the therapy. SRP effectiveness is 
well documented and expressed by the reduction of prob-
ing depth, gain in clinical attachment level as well as re-
duced bleeding of probing.30–33 According to own study, 
no above mentioned benefits were observed apart from 
PD reduction. The failure may be explained by a single 
SRP procedure and lack of patients’ cooperation. Chapple 
et al. showed that treatment effectiveness depends not 

only on the doctor but to a great extent on the attention 
of patients who should limit risk factors (smoking to-
bacco) and maintain good oral hygiene at all times.34 Oral 
hygiene education comprises demonstration of brushing 
method with the recommendation of suitable duration 
and number of the procedures during the day. The dentist 
expects that providing patients with information would 
change patients’ habits and cause the improvement of oral 
hygiene. Unfortunately, this method has a limited impact 
on patients’ behavior and shows short-term effects.35–37 
Therefore, frequent control visits, education and re-mo-
tivation are fundamental for successful therapy. In the 
case of lack of everyday dental care, a single professional 
procedure fails to provide benefits. According to the cur-
rent understanding of care of periodontal cases, patients 
are responsible for the course and effect of treatment.38 
Patients with their needs, requirements, expectations and 
values are at the center. Prevention activities evolve to-
wards more complex educational programs based on psy-
chological methods.39,40 This means that patients play an 
active role in treating their disease and they partly take re-
sponsibility for treatment effectiveness. Thus, the dentist 
becomes the counselor who supports patients in taking 
the right pro-health decisions. 

The obtained results are indicative of the need of non-
surgical treatment in the group of patients with a past his-
tory of myocardial infarction. Continuation of random-
ized research on a larger group of patients is necessary 
to obtain a reliable evaluation of therapy effects on the 
periodontal status.
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