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Investigation of patients with coronary slow
flow in terms of periodontal health status
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SUMMARY

OBJECTIVE: This study aims to evaluate the relationship between periodontal health status and coronary slow flow phenomenon.

METHODS: One hundred and two patients who underwent coronary angiography with the diagnosis of stable angina pectoris were

included in the study. Patients were divided into two groups: patients with coronary slow flow (Test group) (n=51), and patients with

normal coronary angiography (Control group) (n=51). Diagnosis of slow coronary flow was made according to Beltrame criteria by

coronary angiography. Demographic characteristics of the participants were recorded. The periodontal health was assessed by clinical

periodontal parameters such as probing depth, clinical attachment level, gingival index, plaque index, and bleeding on probing.

RESULTS: There were no significant differences between groups as regards the frequencies of hypertension, smoking (p>0.05). As for the

periodontal parameters of the study groups, probing depth, gingival index, plaque index, bleeding on probing, and clinical attachment

level values were statistically higher in the test group compared to the control group (p<0.05).

CONCLUSIONS: Periodontitis might be accepted as one of the underlying causes of coronary slow flow. Patients with coronary slow

flow should be evaluated for an underlying periodontal disease, and treatment of periodontal disease can protect against future

cardiovascular events.
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INTRODUCTION

The coronary slow flow (CSF) phenomenon first introduced
in 1972 by Tambe et al. in six patients with chest pain, is the
late removal of opaque material from normal and/or near-nor-
mal epicardial coronary vessels during coronary angiography'.
The prevalence in patients undergoing coronary angiography
for stable angina pectoris is about 1-5%?. CSF is associated
with several clinical cases such as arrhythmia, angina pecto-

ris, acute myocardial infarction (MI), and sudden death?.

Information about the etiology of CSF is insuflicient. micro-
vascular endothelial dysfunction, Inflammation, and increased
coronary microvascular resistance are recommended as the
underlying physiopathological causes*.

Periodontitis is a multifactorial chronic inflammatory
disease caused by dysbiotic plaque biofilms and described
as progressive destruction of supportive tissues of teeth’.
It does not affect only the oral cavity and influences gen-
eral health. It may induce endotoxemia, bacteremia, and
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systemic low-grade inflammation. Furthermore, recentstud-
ies reported that periodontitis is commonly seen in patients with
cardiovascular disease®”.

Although the role of periodontitis as an independent
risk factor for atherosclerotic CVDs is established, there is
no study evaluating a possible relationship between peri-
odontitis and CSE In the present study, we aimed to assess
the association between periodontal health and coronary

slow flow phenomenon.

METHODS

Study population
This is a prospective study that was conducted in the School
of Medicine of Bolu Abant Izzet Baysal University between
June 2019 and February 2020. The study has been conducted
following the principles of the Declaration of Helsinki and
approved by the local Institutional Review Board. Written
informed consent was obtained from all subjects.

Type I errors (0.05), targeted power (0.80), and effect
size (0.50) due to probing depth (PD) value (p<0.05)
by G* power 3.1.9.4 software program (Heinrich Heine
University, Dusseldorf, Germany) were considered for the
calculation of the sample size®. The minimum required
sample size was calculated as 51.

A total of 102 patients who experienced coronary angiogra-
phy with the diagnosis of stable angina pectoris were enrolled
for the study. While patients with coronary slow flow were
determined as the test group (group 1, n=51), patients with
normal coronary angiography were assigned as a control group
(group 2, n=51). Demographic characteristics of the partici-
pants were recorded. The periodontal health of subjects was
also evaluated by clinical periodontal parameters.

Diagnosis of slow coronary flow was made according to
Beltrame criteria; Angiographic evidence of CSFD, described
by: a) No evidence of obstructive epicardial coronary artery dis-
ease (CAD) (no lesions 240%), b) Delayed distal vessel contrast
opacification as evidenced by either: TIMI 2 flow (requiring
>3 beats to opacify the vessel) or corrected TIMI frame count
>27 frames (images acquired at 30 frames/s), ¢) Delayed distal
opacification in at least 1 epicardial vessel®.

Individuals with the following conditions were excluded:
patients who had previously undergone percutaneous
intervention or bypass surgery, had periodontal treatment
within 6 months, are using antiarrhythmic drugs, had
coronary ectasia, diabetes mellitus, systemic diseases predis-
posing to periodontal diseases, including immune deficiency
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and autoimmunity; used antibiotics and/or anti-inflammatory

drugs in the last 6 months.

Periodontal examination
All clinical periodontal parameters were evaluated by the
same periodontist (G.U), and a calibration exercise was
done to obtain acceptable interexaminer reproducibility.
Periodontal examinations were performed with a Williams
probe (Hu-Friedy, Chicago, IL, USA). The clinical param-
eters of PD, clinical attachment level (CAL) gingival index
(GD)', and plaque index (PI)!! were measured for every
tooth present in the oral cavity. The measurements were
performed at six sites (mesiobuccal, midbuccal, distobuc-
cal, mesiolingual, midlingual, distolingual) and the results
were recorded in approximation to the nearest whole mil-
limeter. The distance from the bottom of the pocket to
the cementoenamel junction was defined as CAL and
this distance between these two points was measured and
recorded (Figure 1). The mean PD and the mean CAL val-
ues were calculated by dividing the total score of all teeth
by the total number of teeth examined during the study.
The periodontal probe was carefully and gently introduced
into the gingival sulcus to calculate the percentage of BOD,
even one site with BOP was recorded as (+) for each tooth.

Loe & silness gingival index'®
Score 0: Normal gingiva; Score 1: Slight inflammation — slight
change in color, slight edema. No bleeding on probing; Score 2:
Moderate inflammation — redness, edema, glazing. Bleeding on

Figure 1. Measurement of clinical attachment level with a
Williams Probe.
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probing; Score 3: Severe inflammation — noticeable redness and

edema, ulceration. A tendency toward spontaneous bleeding.

Silness & loe piaque index"
Score 0: Absence of microbial plaque; Score 1: Thin film of micro-
bial plaque along the free gingival margin; Score 2: Moderate
accumulation with plaque in the sulcus; Score 3: A large amount
of plaque in sulcus or pocket along the free gingival margin.

Statistical analysis
Data were analyzed using the IBM Statistical Package for Social
Sciences v15 (SPSS Inc., Chicago, IL, USA). Data are expressed
as meantSD or median (interquartile range), as appropriate.
To evaluate the differences between the two groups, The
Student t-test was used for normally distributed variables and
Mann-Whitney’s U-test was performed for non-parametric
variables. The Chi-square test was used for qualitative variables.
All differences associated with a chance probability of .05 or
less were considered statistically significant.

Table 1. General characteristics of the study groups.

RESULTS

The median ages were 50.5 (11) and 47 (8.7) years for the test
and control group, respectively. No significant difference was
observed for age and gender between the study groups. There
were no significant differences between groups as regards the
frequencies of, hypertension, smoking (p>0.05) (Table 1).

As for the periodontal parameters of the study groups,
PD, GI, PI, BOP, and CAL values were statistically higher

in the test group compared to the control group (p<0.05)
(Table 2).

DISCUSSION

Although the studies attributed the etiology of CSF to
microvascular and endothelial dysfunction, widespread
atherosclerosis, inflammation, and platelet dysfunction, its
pathophysiology has not been clarified. We aimed to eval-
uate the periodontal health status of CSF patients and to
detect underlying periodontal disease.

Baseline characteristics

Group 1 (n=51)

Group 2 (n=51)

Test group

Control group

Age [median (IQR)] 50.5(11) 47 (8.7) 0.080
HT [number (%)] 6(13.3) 10 (19.5) 0.384
Sex (female/male) 18/33 21/30 0.627
Smoking [number (%)] 6(11.7) 9(17.6) 0.337
Number of slow flow coronary arteries (%)

One vessel 27 (60) -

Two vessels 9 (20) -

Tree vessels 9 (20) —

HT: hypertension; IQR: interquartile range.

Table 2. Comparison of periodontal parameters of the study groups.

Group 1 (n=51)

Group 2 (n=51)

Test group Control group

median (IQR) median (IQR)
PD 2.28(0.8) 1.88 (0.4) <0.001
CAL 2.27 (1.0) 2.0(0.4) 0.001
Gl 2.0(0.6) 1.5(0.5) <0.001
PI 2.0(0.5) 1.45 (1.0) <0.001
BOP (%) 100 (59) 47 (9) <0.001

PD: probing depth; CAL: clinical attachment level; GI: gingival index; PI: plaque index; BOP: bleeding on probing.
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Periodontitis is a chronic multifactorial inflammatory disease
and the systematic inflammatory response results in endothe-
lial dysfunction, thus contributing to cardiovascular diseases'?.

In our study, we found PD, CAL, GI, PI, and BOP values
that are periodontal disease markers statistically higher in the
test group. Therefore, periodontitis may be one of the under-
lying causes of this disease. Indeed, previous papers revealed a
link between inflammation and CSF too.

In a study, Xia and colleagues' found that hs-CRP levels
were the most important predictor of coronary slow flow and
suggested that this finding played an important role in inflam-
mation in CSE Likewise, Li et al.' argued that increased inflam-
matory markers might be an indicator of endothelial activation
and inflammation in patients with CSE Similarly in another
study, Madak et al.” stated that the blood levels of Hs-CRP
and N-terminal pro-B-type natriuretic peptide were higher in
CSF patients than the control group, and suggested that inflam-
mation was the main factor of many cardiovascular events, and
was associated with different clinical coronary artery diseases.

Recent studies have shown a strong relationship between
periodontitis and systemic diseases including cardiovascular
diseases and diabetes'®". Periodontal disease was previously
associated with recurrent cardiovascular events in patients with
a recent MI*'8. Likewise, in the study conducted by Giirkan
et al.?, 28 healthy individuals were compared with 32 isolated
coronary artery disease patients. Patients with isolated coro-
nary artery ectasia had significantly higher clinical periodon-
tal parameters.

According to our results, the presence of periodontitis was
significantly higher in the test group. In the English literature,
periodontal treatment generally leads to an improvement in
endothelial functions”?!. In a study, Li et al.” reported very
low-quality evidence to support whether periodontal treatment
can prevent the relapse of CVD in the long term in patients with
periodontitis, but no significant indication on primary preven-
tion was found. In a recent study, Lobo et al.” concluded that
treatment of periodontal disease improved endothelial func-
tions in patients with MI. Similarly, Teeuw et al.? reported that
in patients with periodontitis and other comorbidities (CVD and

metabolic syndrome), reductions in biomarkers of atherosclerotic
disease such as CRP, interleukin — 6, total cholesterol, triglyceride,
high-density lipoprotein, and also improvements in endothelial
functions were detected after periodontal treatment.

Similarly, periodontal treatment has been shown to result in
improved metabolic control in periodontitis patients with diabe-
tes, as demonstrated by a significant decrease in HbAlc levels in a
systematic review®.

Limitations of our study; the present case-control study has
a small population size. Correlation with inflammatory mark-
ers was not performed in patients with CSE These inflamma-
tory markers or cardiovascular events were not assessed after

periodontal disease therapy.

CONCLUSIONS

Patients with CSF should be evaluated for underlying peri-
odontal disease and treatment of periodontal disease can pro-
tect against future cardiovascular events. In addition, if we look
back, patients with periodontitis should be carefully examined
by dentists and well evaluated for cardiovascular diseases and

other risk factors.
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