
Romanian Journal of Medical and Dental Education 

Vol. 8, No. 2, February 2019 

 

6 

 

THE PREVALENCE OF APICAL PERIODONTITIS IN ARTERIAL 

HYPERTENSION AND NORMOTENSIVE PATIENTS USING CONE-

BEAM COMPUTED TOMOGRAPHY. A COMPARATIVE ANALYSIS 

 

Ioana Radu1, Yllka Decolli2, Bogdan Dobrovăț1 Danisia Haba1 
 

1
“Gr. T. Popa" U.M.Ph. - Iași, Romania, Faculty of Dentistry, Department of General and Dentar 

Radiology 
2
“Gr. T. Popa" U.M.Ph. - Iași, Romania, Faculty of Dentistry, Department of Endodontics 

 

Corresponding author: Bogdan Dobrovăț, “Gr. T. Popa" U.M.Ph. - Iași, Romania, Faculty of Dentistry, 

Department of General and Dentar Radiology 

e-mail: bogdan.dobrovat@yahoo.com   

 

ABSTRACT  

Aim of the study The purpose of this study was to compare the prevalence and magnitude of periapical 

lesions in normotensive and hypertensive patients using cone-beam computed tomography (CBCT). 

Material and methods The aim of this study was to compare the aspects of periapical lesion in hypertensive 

and normotensive conditions using CBCT datasets for 132 patients. Periapical status of all included teeth was 

assessed by CBCT images. Statistical analysis was conducted using t-test, chi-square, and multiple regression. 

Results The prevalence of apical periodontitis was 16.95% in arterial hypertension and 15.63% in normotensive 

was significant difference. The mean of the average size of lesions between the two groups were almost 

comparable, 3.60 mm in arterial hypertension and 2.95 mm in normotensive patients. The number of arterial 

hypertension years before taking CBCT was not correlated with either the percentage nor the size of the lesions 

present. Conclusions Periapical lesion size did not differ between hypertensive and normotensive, there was no 

difference between this in terms of apical periodontitis.  
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INTRODUCTION 

 

The current literature seeks correlations 

and associations on the relationship between 

periodontitis and hypertension, as well as 

exploring the possible biological pathways 

underpinning the link between these health 

conditions (Graunaite et al., 2012).  

 High blood pressure is one of the 

major risk factors for cardiovascular disease. 

The development of hypertension is based on 

important components such as oxidative 

stress and endothelial dysfunction (Segura-

Egea et al., 2011). Over the years, studies in 

patients with periodontal disease have 

demonstrated a correlation between 

hypertensive pathology and chronic 

periodontal disease located in the gum tissues 

(Bullon et al., 2009). These studies have 

documented that hypertensive subjects 

exhibited a more periodontal condition. 

Epidemiological studies so far have sought to 

highlight an association between hypertension 

and periodontitis. Research has been 

conducted that has shown that periodontal 

pathogens are capable of destroying and 

invading gum tissues by proteolysis, then 

entering the systemic circulation, causing 

transient bacteremia. Subsequently, 

periodontal microbes can directly invade the 

arterial wall, leading to vascular inflammation 
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and atherosclerosis (Panagakos et al., 2011). 

Therefore, the prevalence of hypertension in 

patients with chronic periodontal disease was 

statistically estimated to be 12.2%. There was 

no significant association between 

hypertension and periodontal disease. But the 

causal relationship between them can not be 

neglected (Siti Norsuryani et al., 2014). 

 

MATERIAL AND METHODS 

This study was conducted within the 

Faculty of Dental Medicine, UMF GR.Topa 

Iasi. The study was in line with the Helsinki 

Declaration (2000), obtaining the written 

and informed consent of each patient. 

CBCT purchases were obtained using a 

ProMax 3D Max (Planmeca, Helsinki, 

Finland) with a variable FOV. The voxel 

size was 0.3mm. 

Criteria for inclusion of major patients, 

good oral hygiene, normotensive or 

hypertensive. 

Exclusion criteria teeth with trauma, 

dental apex in contact with the maxillary 

sinus, mandibular canal, nasal fossa, teeth 

with fenestrats and dehiscences at the apex 

level, impact teeth, external apopic 

resorbtions, artefacts, associated systemic 

pathologies (heart disease, diabetes , 

endocrine, kidney disease, eutodontic 

surgery). 

132 patients (66 normotensive and 66 

hypertensive) were included in the study. 

Patients with HTA arterial hypertension 

were asked when diagnosed with HTA 

(how many years of HTA they have since 

diagnosed). 

All CBCT purchases of all patients as 

well as periapical radiographs of the same 

teeth were analyzed. 

The teeth were analyzed from the CBCT 

acquisitions and the teeth were excluded 

from the teeth with traumas, dental apexes 

in contact with the maxillary sinus, 

mandibular canal, nasal fossa, teeth with 

fenestrates and dehiscences at the apex, 

impaired teeth, external aporic resorbtions, 

artefacts. 

Each dental root was individually 

examined by analyzing CBCT images in the 

transverse, coronal and paraxial section of 

the root. All images of the dental apex were 

examined for each root in part and analyzed 

the presence or absence of apical 

periodontitis. A periapical lesion was 

diagnosed when the dura lamina was 

detected, and the radiopaque periapical 

region was greater than ≥0.5mm or 

approximately double the width of the 

spinal wall area at the apical level on 1 or 

more roots on at least 2 CBCT images. 

The periapical radiographs analyzed the 

same parameters for the diagnosis of 

periapical lesion. 

The maximum lesion diameter was 

recorded. Two examiners interpreted the 

images independently and reached a 

consensus in case of disagreement, 

establishing jointly the same value of the 

periapical lesion. The presence of a 

periapical radiotransparency was 

considered to be a periapical lesion at the 

level of that tooth, and in the cases where 

several periapical radiotransparencies were 

present at the same tooth level, 

radiotransparency with the largest diameter 

was selected. The teeth were treated 

endodontically. 

Statistical analysis was performed using 

the SPSS software version 25 (IBM, 

Chicago, United States). Independent 

testing was used to test the difference 

between normotensive and hypertensive in 

terms of percentage of periapical lesions 

present, mean lesion size, and OHI scores.        Parametric data was expressed as mean and standard deviation (SD). The significance level was set at P <0.05. The Pearson correlation analysis and multiple regression analysis (the step method and the Enter method) were 

Parametric data was expressed as mean and 

standard deviation (SD). The significance 

level was set at P <0.05. The Pearson 

correlation analysis and multiple regression 

analysis (the step method and the Enter 

method) were used to test the correlation 

between age, OHI and years of exposure to 

hypertension before CBCT with the 

percentage of lesions present and mean 

lesion size. 
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RESULTS AND DISCUSSIONS 

Independent t-test for periapical 

radiograph of periapical lesions (PAL-

RxPA) and CBCT of periapical lesions 

(PAL-CBCT), normotensive versus 

hypertensive 

We compared the periapical lesion mean 

measured through periapical radiography for 

hypertensive versus normotensive and also 

the periapical lesion mean measured through 

CBCT for hypertensive versus normotensive 

patients (Table 1.).  

The independent sample t-test has two 

hypotheses. 

H0: µHypertensive = µNormotensive (the 

independent population means are equal) 

H1: µHypertensive ≠ µNormotensive (the 

independent population means are not equal) 

 µ - is the mean for the periapical lesions 

PAL-Rx/PAL-CBCT 

The results for the Independent t test are 

showed in:  

Table 1. Independent t-test for PAL-RxPA, PAL-CBCT, normotensive versus hypertensive 

Hypertensive/Normotensive N Mean 

Std. 

Deviation 

Std. Error 

Mean 

LPA-RxPA Hypertensive 66 0.9805 1.38209 0.17012 

Normotensive 66 0.9936 1.27525 0.15697 

 LPA-

CBCT 

Hypertensive 66 2.9059 1.95107 0.24016 

Normotensive 66 2.7577 1.79342 0.22075 

 

This table contains descriptive data: mean, 

std deviation and std error mean for 

hypertensive, normotensive for each of the 

continuous variables PAL-RxPA, PAL-CBCT. 

Levene test for equality of variances showed 

normal distribution. 

For the first variable measured PAL-RxPA: 

it does not exist significant differences between 

the periapical lesion mean measured through 

Periapical Radiography for the hypertensive 

people versus the normotensive people.  

For the second variable measured PAL-

CBCT: it does not exist significant differences 

between the periapical lesion mean measured 

through CBCT for the hypertensive people 

versus the normotensive people. 

Independent t-test for OHI, normotensive 

versus hypertensive 

We want to compare the OHI mean for 

hypertensive versus normotensive (Table 2.). 

The independent sample t-test has two 

hypotheses 

H0: µHypertensive = µNormotensive (the 

independent population means are equal). 

H1: µHypertensive ≠ µNormotensive (the 

independent population means are not equal). 

 µ - is the mean for the OHI 

The results for the Independent t test:  

 

Table 2. Independent t-test for OHI, normotensive versus hypertensive 

Hypertensive/Normotensive N Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

OHI Hypertensive 66 0.92 0.829 0.102 

Normotensive 66 0.67 0.966 0.119 

 This table contains descriptive data: mean, 
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std deviation and std error mean for 

hypertensive, normotensive for the OHI index. 

Levene test for equality of variances showed 

normal distribution. Levene test shows a p = 

0.103 (a 10.3% probability) meaning that we 

will accept the null hypothesis.  

It does not exist significant differences 

between the OHI index mean measured for the 

hypertensive people versus the normotensive 

people.  

Chi Square test results: 

 

This table allows us to understand the 

distibution within hypertensive and 

normotensive for a positive or negative 

diagnostic (Table 3.).  

There is no difference between 

normotensive and hypertensive for the 

positive/negative diagnostic of the periapical 

lesions explored through periapical 

radiography. 

 

Table 3. Chi Square test 

 

 

We observed that χ(1) = 0.000, p = 

1.000>0.05, meaning  that there is no 

statistically significant association between 

Hypertensive/Normotensive and the 

periapical lesions explored through periapical 

radiography. Both hypertensive and 

normotensive have been equally diagnosed 

with both positive or negative leasions using 

periapical radiografy. 

Chi Square test used for the percentages 

of the periapical lesions explored through 

CBCT for hypertensive versus 

normotensive people  

The chi-square test for independence, also 

called Pearson's chi-square test or the chi-

square test of association, is used to discover 

if there is a relationship between two 

categorical variables (Table 4.). 

Hypothesis: 

Null hypothesis: assumes that there is no 

association between the two variables. 

Alternative hypothesis: assumes that there 

is an association between the two variables. 

 

 

  Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. (2-

sided) 

Exact Sig. (1-

sided) 

Pearson Chi-

Square 

.000
a
 1 1.000     

Continuity 

Correction
b
 

0.000 1 1.000     

Likelihood Ratio 0.000 1 1.000     

Fisher's Exact 

Test 

      1.000 0.577 

Linear-by-Linear 

Association 

0.000 1 1.000     

N of Valid Cases 132         

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 18.00. 

b. Computed only for a 2x2 table 
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Table 4. CBCT Hypertensive/Normotensive Cross tabulation  

 

Hypertensive/Normotensive 

Total Hypertensive Normotensive 

CBCT Positive Count 48 56 104 

Expected Count 52.0 52.0 104.0 

% within 

Hypertensive/Normotensive 
72.7% 84.8% 78.8% 

Negative Count 18 10 28 

Expected Count 14.0 14.0 28.0 

% within 

Hypertensive/Normotensive 

27.3% 15.2% 21.2% 

Total Count 66 66 132 

Expected Count 66.0 66.0 132.0 

% within 

Hypertensive/Normotensive 

100.0% 100.0% 100.0% 

 

 

This table allows us to understand the 

distibution within hypertensive and 

normotensive for a positive or negative 

diagnostic. As we can see only examaning 

this table there is a slightly  difference 

between normotensive and hypertensive for 

the positive/negative diagnostic of the 

periapical lesions explored through CBCT. 

Chi-Square Tests (Table 5.) 

 

Table 5. Chi-Square Tests 

  Value df 

Asymptotic 

Significance 

(2-sided) 

Exact Sig. (2-

sided) 

Exact 

Sig. 

(1-

sided) 

Pearson Chi-Square 2.901
a
 1 0.089     

Continuity 

Correction
b
 

2.221 1 0.136     

Likelihood Ratio 2.934 1 0.087     

Fisher's Exact Test       0.135 0.068 

Linear-by-Linear 

Association 

2.879 1 0.090     

N of Valid Cases 132         

 

We obtained χ(1) = 2.901, p = 0.089>0.05 

meaning that there is no statistically 

significant association between 

hypertensive/normotensive and the periapical 

lesions explored through CBCT; that is, both 

hypertensive and normotensive equally have 

been diagnosed with positive or either 

negative using CBCT. 

 

CONCLUSIONS 

In conclusion, the hypertensive condition 

does not influence the presence or diagnosis 

of periapical leasions. These results remained 

consistent while using both Rx and CBCT as 

diagnosis techniques. 

Other studies cited in bibliography confirm 

this data, showing, as our results did, that 
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arterial hypertension has little if any implication in periapical pathology.
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