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ABSTRACT: Panoramic radiographs are frequently used with intraoral radiographs for diagnosis, treatment 

planning and evaluation of treatment outcomes in periodontology. The aim of this study was to determine the 

prevelance of carotid arter calsification (CAC) on digital panoramic radiographs in patients administering to 

the periodontology clinic. This retrospective study included a total of 999 patients, 544 women, 455 men, 50 

years old and over who applied to the Periodontology Clinic of the Faculty of Dentistry in Van Yuzuncu Yil 

University. CAC was not detected in 832 (83.2%) of the total 999 patients, while CAC (+) was detected in 167 

(16.71%) patients. Of the CACs detected in patients included in the study, 2.5% were detected as vertical linear, 

5.61% as nodular and 1.6% as heterogeneous. It is important in terms of health policies that there is no need 

for an additional cost for this early diagnosis of the CACs with panoramic radiographs. It is of utmost 

importance that periodontists or dentists direct patients, in whom CAC is detected in panoramic radiographs, to 

the cardiology department for further investigations in terms of reducing the risk of stroke. More studies are 

needed to better understanding of the relationship between periodontal disease and CACs. 
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I. INTRODUCTION  
Periodontal disease is a disease characterized by inflammation of the periodontal tissues caused by 

microorganisms in the oral cavity and affects approximately 90% of the world population. Losses in the alveolar 

bone and connective tissue are observed due to periodontal diseases, which may lead to tooth loss [1–3]. In 

addition, periodontal disease has been associated with many systemic diseases such as coronary artery diseases, 

stroke, head and neck cancer, pregnancy complications and diabetes [4–9]. Periodontal disease is affected by 

risk factors such as smoking and diabetes, similar to vascular diseases [10,11]. 

Atherosclerosis is a progressive inflammatory disease and its prevalence of morbidity and mortality is 

reported to be very high in developed countries. It has been reported that atherosclerosis may cause peripheral 

arterial disease, coronary artery disease or stroke [12,13]. The most common region atherosclerosis is observed 

is the internal carotid artery, and 50% of cerebrovascular events caused by atherosclerotic plaques are reported 

in this region [14]. The World Health Organization reports that cerebrovascular events in North America, 

Europe and Asia are the third leading cause of death and disability worldwide [15]. In the literature, there are 

studies indicating that there is a significant relationship between periodontal disease and carotid atherosclerosis, 

as well as studies that reject this relationship [16–18]. 

Panoramic radiographs are frequently used with intraoral radiographs for diagnosis, treatment planning 

and evaluation of treatment outcomes in periodontology [19]. The advantage of panoramic radiographs is that 

they provide the opportunity to visualize teeth, alveolar bones and regional structures with a lower radiation 

dose than other alternative methods [20,21]. 

As known, early diagnosis of risk factors decreases the morbidity and mortality rate. First, Friedlander 

and Lande stated in 1981 that panoramic radiographs could be helpful in detecting carotid artery calcification 

(CAC), which is one of the important causes of stroke and can be observed at the level of C3-C4 vertebrae [22]. 

Panoramic radiographs allow monitoring of all dental and maxillofacial structures in a rapid and cost-effective 

manner, as well as be used in the detection of presence of CAC. CAC can easily be observed in cases where 

these lesions located at the carotid bifurcation area near the pharynx are calcified [23]. However, CAC is not the 

only cause of calcifications observed in the cervical region. Physicians should also consider anatomical 
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structures such as thyroid cartilage, hyoid bone, calcified stylohyoid ligament and epiglottis and pathological 

conditions such as calcified lymph node, phlebolith, submandibular salivary gland stone and tonsillolith in 

differential diagnosis [24,25]. The aim of this study was to determine the prevelance of CAC on digital 

panoramic radiographs in patients administering to the periodontology clinic. 

 

II. MATERIAL and METHODS  
This retrospective study included a total of 999 patients, 544 women, 455 men, 50 years old and over 

who applied to the Periodontology Clinic of the Faculty of Dentistry in Van Yuzuncu Yil University between 

October 2017 and October 2018. The materials and methods of the study were approved by the Non-Invasive 

Clinical Research Ethics Committee in Van Yuzuncu Yil University. (Decree no: 12.10.2018-06) The inclusion 

criteria were determined as being over 50 years of age, digital panoramic radiography having been obtained 

during routine periodontal treatment and the cervical C3-C4 region being clearly observable.  

Digital panoramic radiographs were taken from patients for periodontal diagnosis (Sirona Orthophos 

XG, 64 kW, 4 mA, 10 s), and a standard computer with 23’’ LED display and 1600*900 pixel screen resolution 

was used for CAC analysis (Lenovo C560, Lenovo PC HK Limited,China).  

Irregular, heterogeneous, vertical linear or nodular radiopaque masses detected at the cervical C3-C4 

levels have been reported. In the differential diagnosis, thyroid cartilage, hyoid bone, calcified stylohyoid 

ligament, epiglottis, calcified lymph node, phlebolith, submandibular salivary gland stone and tonsillolith were 

taken into consideration. Digital panoramic radiographs in which anatomical structures and vertebrae were not 

clearly identified and patients with incomplete information were excluded from the study. Radiographs with low 

quality, those taken with over/under dose and those where the patient position was not correct were excluded 

from the study. All data were re-evaluated two weeks after the initial data analysis to minimize the margin of 

error. 

 

Statistical Analysis 

The data were analyzed with SAS version 9.4. The prevalence of CAC was determined by frequency 

analysis. The likelihood ratio Chi-squared test was used to test the association between CAC prevalence and 

genders. The results were considered to have a significant difference if the significance level was less than .05.  

The Bowker`s test for symmetry was conducted to compute the tests and measures of agreement for the 

contingency tables between left and right. 

 

III. RESULTS  
The mean age of the patients included in the study was determined as 59.67±7.69. There was no 

statistically significant difference between women (59.46±7.44) and men (59.83±7.47) in terms of the mean age 

(p>0.05) (Table-1). There was no statistically significant difference between patients with CAC (59.70±7.08) 

and without CAC (59.62±7.53) in terms of age (p>0.05). There was no statistically significant difference 

between men and women in terms of CAC prevelance (p>0.05) (Figure-1).  

CAC was not detected in 832 (83.2%) of the total 999 patients, while CAC (+) was detected in 167 

(16.71%) patients (Table-1). Of the CACs detected in patients included in the study, 2.5% were detected as 

vertical linear, 5.61% as nodular and 1.6% as heterogeneous (Table-2). CAC (-) was detected in 457 of the 

female patients, while CAC (+) was detected in 87 female patients. CAC (-) was detected in 375 of the male 

patients, while CAC (+) was detected in 80 male patients (Table-1) (Figure-1). 

In the panoramic radiographs, 5.45% vertical linear, 5.81% nodular and 1.5% heterogeneous CAC were 

detected on the left side, while of the CACs detected on the right side in 9.71% of all patients, 2.50% were 

vertical linear, 5.61% were nodular and 1.60% were heterogeneous. The difference detected on both sides in 

terms of CAC characteristic was found to be statistically significant (p<0.05) (Figure-2). It was observed that 

11.01% of 167 CACs detected on panoramic radiographs were unilaterally located and 5.7% were bilaterally 

located (Figure-3).  
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Table-1: Distrubution of age, frequency of CAC (-)s and CAC (+)s 

 Age 

(mean±SD) 

CAC (-)  

n (%) 

CAC (+) 

n (%) 

Female 59.46±7.44 a 457  (45.75 %)                    87 (8.71 %) 

Total 544 

Male 59.83±7.47 a 375 (37.54 %)                     80 (8.01%) 
Total 455 

Right 

Vertikal linear 

Nodular 

Heterogen 

 
61.64±7.13  

58.26±5.87  

60.50±10.28 

902 (90.29 %) 

97 (9.71) 
25 (2.50 %) a 

56 (5.61 %) b 

16 (1.60 %) c 

Left 

Vertikal linear 

Nodular 

Heterogen 

 
60.90±6.36  

57.55±7.52  

60.40±9.03 

872 (87.28 %) 

127 (12.72 %) 
54 (5.41 %) a 

58 (5.81 %) b 

15 (1.50 %) c 

CAC- 

CAC + 

59.62±7.53a 

59.70±7.08a   

Total 59.67±7.69 
832 (83.2%)                       167 (16.71) % 

Total 999 

 
Table-2: Frequency of CAC characteristics in left and right sides 

 
 

                    

 
Figure-1: Distribution of CAC presence or absence by gender 
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Figure-2: Distribution of CAC presence or absence by localizations 

 

         
Figure-3: Distribution of CAC presence or absence by none, bilateral or unilateral 

 

IV. DISCUSSION  
Atherosclerotic cardiovascular diseases describe a group of diseases including fatal or non-fatal 

coronary artery diseases (myocardial infarction, angina), ischemic cerebrovascular diseases (stroke) and 

peripheral arterial diseases. Tonetti et al. reported strong epidemiological evidences describing the relationship 

between periodontal disease and cardiovascular diseases. It was stated that the relation of periodontitis with 

cardiovascular diseases may be caused by the microbiota, which plays a role in the pathogenesis of 

periodontitis, directly or indirectly increasing the systemic inflammation and affecting the pathogenesis of 

athero-thrombogenesis [26]. Panoramic radiographs routinely taken during dental or periodontal treatment in 

general may be useful in the detection of CAC, a risk factor for stroke [22, 27]. Dentists can distinguish CACs 

from anatomic and pathological structures in differential diagnosis [28,29]. Considering the importance of early 

diagnosis and treatment for health, CAC prevalence was evaluated on the panoramic radiographs of patients 

who applied to our clinic for periodontal treatment with or without surgery. Early diagnosis of CAC by is 

considered an important step towards reducing the risk of stroke by periodontists or dentists. However, it is 

reported in the literature that the gold standard for the detection of CAC is the use of panoramic radiographs 

together with color Doppler ultrasound [30]. It can be considered as a limitation of the study that the detection of 

CAC has not been confirmed with color Doppler ultrasound in this study. 
Beckstrom et al. reported a significant correlation between alveolar bone loss and CAC incidences. It 

was reported that the increase in alveolar bone loss with age and the increase in the incidence of CAC were 

parallel [29]. Studies in the literature indicate that the severity and prevalence of periodontal disease increases 

with age [31,32]. Papapanou et al. showed that annual bone loss was 0.28 mm in 70-year-old individuals and 

0.07 mm in 25-year-old individuals [33]. Bone loss with age and increased severity of periodontal disease can be 
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considered as a cumulative picture of long-term exposure to bacterial plaque and oral history of individuals [34]. 
Considering this relationship between age, periodontal disease and alveolar bone loss, it is thought a reasonable 

result to see that CAC is more common in patients compared to those applying to the general dentistry, since all 

the patients included in this study are elders (50 years and older) and in need of periodontal treatment.  

In studies investigating the prevalence of CAC on panoramic radiographs, different prevalence rates 

have been reported (5.06% - 41%). This difference in CAC prevalence among studies is thought to be 

influenced by gender, age, lifestyle and ethnicity. Hubar et al. found the CAC prevalence to be 0.43% in their 

study where they evaluated 700 patients. However, the individuals included in this study were aged 50 and over, 

and in the mentioned study, the individuals were aged between 14 and 77 years. The dramatic difference 

between the two studies can be thought as due to age and racial differences [35]. In a CAC prevalence study on 

the Japanese over 80 years of age, this rate was found to be 5% [18]. When a comparison was made between 

smoking women and men, it has been reported that men had a higher risk of stroke and were at more risk than 

non-smokers [10]. The fact that habits such as smoking and diet were not evaluated in this study may be among 

the limitations of the study. In a study conducted by Sisman et al. on the panoramic radiographs of 750 patients 

aged over 40 in the Cappadocia region, CAC prevalence was reported to be 5.06% (3.46% unilateral, 1.6% 

bilateral). In addition, it was reported that there was no statistically significant difference between men and 

women in terms of the incidence of CAC [36]. It was determined that there was no statistically significant 

difference between the women and men participating in this study in terms of age difference and CAC 

prevalence. In this regard, the results of this study were found to be consistent with the study of Sisman et al., 

but the difference in prevalence rates could be explained by the age difference of the individuals included in the 

study and that the individuals specifically had periodontal disease. In addition, the fact that the incidence of 

unilateral CAC (11.01%) was higher than the incidence of bilateral CAC (5.7%) in this study was evaluated as a 

result consistent with the above-mentioned study and other studies in the literature [36,37]. However, there are 

also studies in the literature indicating that the incidence of bilateral CAC is higher [30].  
When evaluated according to the location, it was observed that the CACs detected on the left side were 

statistically significantly higher than the right side in this study. However, Ertas and Sisman reported no 

statistical difference between the right and left regions [30]. Pornprasertsuk-Damrongsri and Thanakun stated 

that 14 of the 34 CACs were on the left, while 11 were on the right and both were unilateral, but they did not 

make a statistical evaluation of the difference between the regions [38]. In another study, the incidence of CAC 

on the right side was reported to be higher [36]. It is detected that there is no consensus in the literature about the 

location. There is no information in the literature about the reasons of the occurrence in the right and left 

regions. 

The systemic conditions of the individuals included in the study and the fact that the relationship 

between the periodontal clinical-radiographic parameters (gingival index, bleeding, probing, probing, clinical 

attachment levels, alveolar bone loss, etc.) were not evaluated can be considered as the limitations of this study. 

 

V. CONCLUSION  
In recent years, news have been published on press reports regarding the detection of CAC by dentists 

who frequently use panoramic radiographs; however, many dentists and particularly experts of periodontology, 

which is one of the surgical branches of dentistry, do not have the information on how to interpret these 

radiographs. In panoramic radiographs frequently used in dentistry, the periodontist should examine carefully 

not only the structures that form the periodontium, but also the adjacent anatomical structures. It is important in 

terms of health policies that there is no need for an additional cost for this early diagnosis. It is of utmost 

importance that periodontists or dentists direct patients, in whom CAC is detected in panoramic radiographs, to 

the cardiology department for further investigations in terms of reducing the risk of stroke. More prospective 

clinical studies are needed to better understand the relationship between periodontal disease and CAC.  
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