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Abstract:  Atherosclerosis is characterized by thickening and loss of elasticity of the arterial 

walls, associated with the presence of atheromatous plaques.It is associated with diabetes 

mellitus and leads to increased risk of stroke.The aim of this study is to determine the 

prevalence of atherosclerotic plaques in panoramic radiograph in patients with diabetes 

mellitus.A retrospective study was carried out in diabetic  patients who took panoramic 

radiographs for routine dental examination visiting Radiology department.The data were 
obtained from analysing 86000 patients records between June 2019-March 2020.The data 

comprised of 220 diabetic patients who visited Radiology department.The collected data were 

entered into Excel sheet and subjected to statistical analysis using SPSS software.A chi square 

test was done between variables.Results  showed that prevalence of atheroscleerotic plaque  on 

panoramic radiographs in  patients with diabetes mellitus was found to be 34.09% . Out of 

34.09%, 61.11% had unilateral atherosclerotic plaque and 38.89% had bilateral atherosclerotic 

plaque.Statistically significant association was found between age and presence of 

atherosclerotic plaque (p-value:0.014).The present study concludes that presence of 

atherosclerotic plaque was found highly in female diabetic patients and patients under 40-60 age 

group. 
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INTRODUCTION 

Atheromas are calcified plaques composed of lipids and fibrous tissue, which are deposited on the walls of 

blood vessels leading to atherosclerosis. Atherosclerosis is a chronic inflammatory disease of a multifactorial 
nature, characterized by thickening and loss of elasticity of the arterial walls, associated with the presence of 

atheromas. When atherosclerosis affects the arteries that supply the brain, the carotids, strokes can be triggered, 

and when it affects arteries that supply the heart, the coronary arteries, there is a possibility of myocardial 

infarction, events that result in the death of the person (Zhdanov and Sternby, 2004) .There are  various factors 

which  predisposes the development of atherosclerosis, such as diabetes mellitus, obesity, arterial hypertension, 

smoking, alcoholism, inadequate diet and eating habits, periodontitis, chronic renal disease, menopause, etc. The 

atherosclerotic process begins in childhood and the clinical manifestations occur in adult life, particularly after 

45 years of age(Fatahzadeh and Glick, 2006).  

Cerebrovascular accidents or strokes are the third most common cause of morbidity and mortality worldwide. 

The main cause of cerebrovascular accidents is rupture of atherosclerotic plaques present in carotid arteries. The 

carotid bifurcation is at the highest risk of atherosclerosis. At carotid arterial bifurcation, flow velocity and shear 

stress are reduced, and flow departs in a laminar, unidirectional pattern. Fatty streaks located at bifurcations may 
progress to smooth muscle-rich fibrous plaques that are prone to calcification(Yoon et al., 2008) 

Diabetes mellitus is currently the fastest growing debilitating disease in the world.Diabetes mellitus increases 

the risk of cerebrovascular accidents leading to death(Almog et al., 2000). Diabetic people are at heightened risk 

of stroke because hyperglycemia, hyperlipidemia, and hypertension often associated with the disorder have been 

implicated as the cause of atherosclerosis of the carotid artery. Besides the well-recognized microvascular 

complications of diabetes, there is increased incidence of macrovascular complications like diseases of coronary 

arteries, peripheral arteries, and carotid vessels. The risk of stroke is increased by 150-400% in patients with 

diabetes(Beckman, Creager and Libby, 2002).  
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In recent years, a number of publications have described the detection of calcifications in the region of carotid 

bifurcation on panoramic radiographs. Previous studies have reported a prevalence rate of 2-11% for calcified 

carotid artery atheromatous plaques (CCAP) on panoramic radiographs in general dental patient 

population(Roldán-Chicano et al., 2006) 

Several researchers have demonstrated the presence of CACs on dental panoramic radiographs, which might be 

a useful indicator to identify asymptomatic dental patients who may benefit from further examination by 
medical professionals(Hubar, 1999; Almog et al., 2002; London et al., 2004). Despite the number of 

publications about the presence of CACs on the panoramic radiography among various populations, there has 

been no detailed information about this condition in diabetic patients . Hence, we evaluated the presence of 

carotid artery calcifications (CACs) detected on dental panoramic radiographs among a group of diabetic 

patients attending university dental hospitals.     

Previously our team had conducted numerous case studies(Choudhury et al., 2015)(Misra et al., 2015)(Dharman 

and Muthukrishnan, 2016)(Muthukrishnan, Bijai Kumar and Ramalingam, 2016)(Muthukrishnan and Bijai 

Kumar, 2017) and systematic reviews(Venugopal and Uma Maheswari, 2016)(Chaitanya et al., 2017)(Chaitanya 

et al., 2018)(Maheswari et al., 2018) and questionnaire based studies (Subashri and Maheshwari, 

2016)(Muthukrishnan and Warnakulasuriya, 2018) and international validation study(Steele et al., 2015) and 

radiographic studies(Rohini and Kumar, 2017)(Patil et al., 2018)(Subha and Arvind, 2019) over the past 5 years. 

Despite the number of publications about the presence of CACs on the panoramic radiography among various 
populations, there has been no detailed information about this condition in diabetic patients . Hence, the aim was 

to evaluate the presence of carotid artery calcifications (CACs) detected on dental panoramic radiographs 

among a group of diabetic patients attending an University dental hospitals. Our team has rich experience in 

research and we have collaborated with numerous authors over various topics in the past decade (Deogade, 

Gupta and Ariga, 2018; Ezhilarasan, 2018; Ezhilarasan, Sokal and Najimi, 2018; Jeevanandan and Govindaraju, 

2018; J et al., 2018; Menon et al., 2018; Prabakar et al., 2018; Rajeshkumar et al., 2018, 2019; Vishnu Prasad et 

al., 2018; Wahab et al., 2018; Dua et al., 2019; Duraisamy et al., 2019; Ezhilarasan, Apoorva and Ashok 

Vardhan, 2019; Gheena and Ezhilarasan, 2019; Malli Sureshbabu et al., 2019; Mehta et al., 2019; Panchal, 

Jeevanandan and Subramanian, 2019; Rajendran et al., 2019; Ramakrishnan, Dhanalakshmi and Subramanian, 

2019; Sharma et al., 2019; Varghese, Ramesh and Veeraiyan, 2019; Gomathi et al., 2020; Samuel, Acharya and 

Rao, 2020) 
 

MATERIALS AND METHODS 

Study design 

Retrospective study 

 

Study population 

A retrospective study was carried out among diabetic patients reporting to the Radiology Department. The study 

was conducted between June 2019-March 2020.The study population consisted of  diabetic patients who took 

panoramic radiographs for routine dental examination.The inclusion criteria includes :diabetic patients with 

panoramic radiographs,random blood sugar level of patients and duration of diabetes.The exclusion criteria 

includes : diabetic patients without  OPG , incomplete datas. 

 

Ethical approval 

Ethical approval was obtained from the Institutional Ethical Committee and Scientific Review Board (SRB) of 

Saveetha Dental College.SDC/SIHEC/2020/DIASDATA/0619-0320. 

 

Data collection 

The data were collected by analyzing the records of 86000 patients between June 2019-March 2020.The data 

comprised 220 diabetic patients who visited Radiology department and underwent dental panoramic radiographs 

for the diagnosis of dental lesions were selected for this study.The data includes patient’s details, duration of 

diabetes, random blood sugar level values and presence or absence  of atherosclerotic plaques which are  either 

unilateral or bilateral were recorded. The data were analysed by 2 reviewers-the primary researcher and 

department faculty. 

 

Data analysis 

The collected data were  entered in Excel sheet and subjected to statistical analysis using SPSS software.A chi 

square test was done.The independent variables present in this study were age and gender.The dependent 

variables were duration of diabetes,random blood sugar level and atherosclerotic plaque.The type of analysis 

used for this study was  association. 
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RESULTS AND DISCUSSION 

 

 
Graph 1: Bar chart showing the  distribution of  study population based on age. X-axis represents 

the age group and Y-axis represents the number of patients. It shows that most number of diabetic 
patients were seen in the 40-60 age group (green) followed by 60-80 age group(yellow). 

 

 
Graph 2: Bar chart showing the distribution of  study population based on gender. It shows that 

the majority of female patients(orange) are reported with diabetes mellitus and undertook 
panoramic radiographs when compared to male patients(grey). 
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Graph 3: Bar chart showing the distribution of presence of atherosclerotic plaque among study 

population.X axis represents the presence of atherosclerotic plaque and Y axis represents number 
of patients.We found that about 34.09% diabetic patients had  presence of atherosclerotic 

plaque(purple) while 65.91%   diabetic patients had absence of atherosclerotic plaque(dark blue) 
in panoramic radiographs. 

  

 
Graph 4: This graph  represents the association between  age group and presence of 

atherosclerotic plaque.X axis represents age group and Y axis represents number of diabetic 
patients. We found that a higher prevalence of atherosclerotic plaque(red) was seen in the 40-60 
age group[19.09%] . Association between age group and presence of atherosclerotic plaque was 

done using Chi-square test (p<0.05) and was found to be statistically significant. 
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Graph 5: This graph  represents the association between  gender and presence of atherosclerotic 

plaque.X axis represents gender  and Y axis represents number of diabetic patients We found 
female diabetic patients[19.53%] had higher prevalence of atherosclerotic plaque(red) when 

compared to male diabetic patients[14.55%].Association between gender and presence of 
atherosclerotic plaque was done using Chi-square test (p>0.05) and was found to be statistically  

not significant. 
 

 
Graph 6: Bar chart showing the  unilateral and bilateral distribution of atherosclerotic plaque 

among study population.X axis represents the atherosclerotic plaque and Y axis represents 
number of patients.We found that more  number of diabetic patients had unilateral 

atherosclerotic plaque(pink)[61.11]  when compared to bilateral atherosclerotic 
plaque(violet)[38.89%] 
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Graph 7: This graph  represents the association between  age group and atherosclerotic plaque.X 
axis represents age group and Y axis represents number of diabetic patients. We found that the 

majority of patients with unilateral atherosclerotic plaque(red) were seen in the 55-75 age group. 
Association between age group and atherosclerotic plaque was done using Chi-square test 

(p>0.05) and was found to be statistically  not significant. 
 

 
Graph 8: This graph represents the association between  gender and atherosclerotic plaque.X axis 
represents gender  and Y axis represents number of diabetic patients.It shows that female diabetic 

patients had high prevalence rate in unilateral atherosclerotic plaque(red)[36.11%]when 
compared to bilateral atherosclerotic plaque(blue)[27.78%].Association between gender and 

atherosclerotic plaque was done using Chi-square test (p >0.05) and was found to be statistically 
not significant 
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Graph 9: This graph  represents the association between  blood sugar level and atherosclerotic 
plaque.X axis represents blood sugar level  and Y axis represents number of diabetic patients.It 
shows higher incidence of unilateral athersclerotic plaque(red) were seen among patients with 

blood sugar level ranging 55-140mg/dl[27.78%] .Association between blood sugar level and 
atherosclerotic plaque was done using Chi-square test (p>0.05) and was found to be statistically  

not significant. 
 

The study population consisted of 220 diabetic patients who undertook panoramic radiographs for routine dental 

examination.Among 220 diabetic patients, 55.91% were belongs to the age group of 40-60,33.64% were 60-80 

age group and 10.45% were 20-40 age group(graph 1).Out of 220 patients,42.73% were males and 57.27% were 
females(graph 2) 

A total of 220 panoramic radiographs of diabetic patients were analysed.Of which,75 panoramic radiographs of 

subjects were detected the  presence of atherosclerotic plaque [34.09%](graph 3).The higher incidence of 

atherosclerotic plaque was seen in the 40-60 age group[19.09%] followed by 60-80[14.09%].The least incidence 

was seen in the 20-40 age group[0.92%]. Association between age and presence of atherosclerotic plaque was 

found to be statistically significant[p<0.05](graph 4) .Female diabetic patients[19.53%]were highly present with 

atherosclerotic plaque in panoramic radiographs when compared to male diabetic patients[14.55%].Association 

between gender and presence of atherosclerotic was found to be statistically insignificant[p>0.05](Graph 5). 

The evaluation of  the CCAPs occurrence revealed that unilateral and bilateral atherosclerotic plaque were 

present  in the subjects.Unilateral atherosclerotic plaque[61.11%] were in higher numbers in panoramic 

radiographs of diabetic patients (graph 6).Higher prevalence of unilateral atherosclerotic plaque were seen in the 
55-75 age group[36.11%] while bilateral atherosclerotic plaque were seen in the 35-55 age group[16.67%].The 

association between age group and atherosclerotic plaque showed that chi square test p-value>0.05,statistically 

insignificant(graph 7).More number of female diabetic patients[36.11%] had unilateral atherosclerotic plaque 

when compared to male diabetic patients[27.78%].The association between gender and atherosclerotic plaque 

showed chi square test p-value>0.05,statistically significant(graph 8).Incidence of  unilateral atherosclerotic 

plaque were seen among patients with blood sugar level ranging 55-140 mg/dl[27.78%] while bilateral 

atherosclerotic plaque were seen among patients with blood sugar level ranging 200-300mg/dl[16.67%] which 

was found to be statistically insignificant (Graph 9). 

The prevalence of CCAP on panoramic radiographs of patients with diabetes mellitus was found to be 33.9% of 

which 61.11% had unilateral atherosclerotic plaque and 38.89 % had bilateral atherosclerotic plaque.These 

results were compared with other previous studies.In 2000, Friedlander et al.(Friedlander and Maeder, 2000) 

reported 20.4% prevalence of CCAPs were reported in panoramic radiographs of patients with diabetic mellitus 
which is dissimilar to our present study.A study by Tofangchiha et al (Tofangchiha et al., 2011)involving 158 

patients with diabetes mellitus type 2 showed that the frequency of calcified carotid atheromas on panoramic 

radiographs is higher in diabetic patients than in normal individuals.A study conducted by Yoon et al(Yoon et 

al., 2008) and Yusuf Atalay et al(Atalay et al., 2015) showed 62.3% and  63.44% accuracy for the detection of 

CCA using panoramic radiographs.The prevalence rate was higher than our present study. In the before 

mentioned study,Thirty-eight (82.6%) of the 46 diabetic patients diagnosed with unilateral calcifications, while 

8 (17.4%) of them had bilateral calcifications (Tofangchiha et al., 2011). 

Increasing age is a predisposing factor for progression of atherosclerosis.In our study ,we found that the highest 

prevalence of CCAP was in the age group of 40-60 years.A total of 42 patients out of 123 showed the presence 

https://paperpile.com/c/r408it/M9xB
https://paperpile.com/c/r408it/3889
https://paperpile.com/c/r408it/3889
https://paperpile.com/c/r408it/3889
https://paperpile.com/c/r408it/vli6
https://paperpile.com/c/r408it/vli6
https://paperpile.com/c/r408it/vli6
https://paperpile.com/c/r408it/aCnC
https://paperpile.com/c/r408it/aCnC
https://paperpile.com/c/r408it/aCnC
https://paperpile.com/c/r408it/3889
https://paperpile.com/c/r408it/3889
https://paperpile.com/c/r408it/3889


Nivetha et al / Calcified carotid atherosclerotic plaque in panoramic radiographs in patients with 
Diabetes mellitus- A Retrospective Study 

 

 
Journal of Contemporary Issues in Business and Government | Vol 26, Issue 2, 2020                                      1655 

of CCAP in the age group 40-60 years.A study conducted by Neha Khambete et al  (Khambete and Kumar, 

2015) and Beckstrom (Beckstrom et al., 2007) reported that 70-79 age group were highly present with 

atherosclerotic plaque. 

In this study,we found that the highest prevalence of CCAP was seen in female patients.Previous studies 

conducted by Bayram et al (Bayram et al., 2006) and Kumagai et al(Kumagai et al., 2007) which consistently 

showed that the prevalence of CCAP was seen in females more than males. 

 

Limitations 

The limitations of this present study  can be improved by  increasing the sample size  and having multi centre 

study. In the future, with the knowledge about detection of atherosclerotic plaque in panoramic radiographs 

which will be a useful indicator for asymptomatic patients. Our institution is passionate about high quality 

evidence based  research and has excelled in various fields ((Pc, Marimuthu and Devadoss, 2018; Ramesh et al., 

2018; Ezhilarasan, Apoorva and Ashok Vardhan, 2019; Ramadurai et al., 2019; Sridharan et al., 2019; 

Vijayashree Priyadharsini, 2019; Mathew et al., 2020) 

 

CONCLUSION 

Within the limits of this study,we concluded that prevalence of CCAPs on panoramic radiographs of patients 

with diabetes mellitus was significantly higher in female patients and 40-60 age groups.Statistically significant 
association was found between age and presence of atherosclerotic plaque. 
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