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ABSTRACT 

It has been suggested that atherosclerotic plaques can 
be visualized in a panoramic radiograph but this tool 
is not reliable for systematic screening of patients due 
to its low sensitivity. This study investigated the po- 
tential role for dental practitioners in using an ultra- 
sound machine to detect carotid artery plaques. 100 
subjects completed a survey concerning theirathero- 
sclerosis risk factors. Bilateral images and digital 
video clips of the carotid arteries of each person were 
obtained with a portable high-resolution ultrasound 
device equipped with an L38/10-5 MHz linear-array 
transducer. Images were subsequently interpreted. 
We found images suggestive of atherosclerotic plaque 
build-up in two Caucasian females: one 59 year-old 
with risk factors including: past smoker, high choles- 
terol, and family history of atherosclerosis and one 54 
year-old with risk factors including: past smoker, 
overweight, and reported no physical activity. Both 
individuals were referred to their primary care pro- 
viders for further assessments. 2% of the patient 
adult population may have carotid blockages detect- 
able by ultrasound. The frequency can be as high as 
5.5% in individuals older than 50. In the dental set- 
ting, ultrasound imaging can be used to capture bi- 
lateral pictures of the carotid arteries. With these 
images, at-risk patients may be screened for athero-
sclerotic plaques that could ultimately form a stroke- 
causing embolus. The dentist is particularly well suited 
for this role because he/she sees patients every six 
months while a physician can go years without seeing 
his/her patients. 
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1. INTRODUCTION 

For a number of years, the method in which the oral con- 
dition affects systemic health has become a key focus of 

study. One aspect of this issue discusses how the dental 
professional can play a major role in the prevention of 
major chronic systemic illnesses and their complications.  

According to the Centers for Disease Control and Pre- 
vention (CDC; http://www.cdc.gov/heartdisease/), car- 
diovascular diseases are the number one cause of mortal- 
ity in the US and a major cause of disability. For a num- 
ber of years, panoramic radiographs have been suggested 
as a tool for detecting carotid artery calcificationsbecause 
these anatomic structures are potentially within the visual 
field of these radiographs [1-11]. However, data suggest 
panoramic radiographs have low sensitivity and positive 
predictive value and are considered unreliable for de- 
tecting carotid artery calcification [12-15]. In the begin- 
ning of the 1980s, ultrasound measurement of carotid 
arteries was introduced and this assessment is currently 
available in clinical practice [16]. 

The future of the dental profession has been discussed 
and some dental educators now advocate an oral physic- 
cian model as the desired direction for dentistry, with 
expanded training in systemic disease pathophysiology 
and a practice scope that extends beyond exclusive focus 
on the teeth and supporting structures [17]. 

Head and neck structures are part of the scope of the 
dental profession and evaluation of these structures could 
play a role in enhancing patient care, as it has been sug- 
gested by the careful evaluation of panoramic radio- 
graphs [1-11]. In this work, we present data on a pilot 
study that aimed to evaluate the feasibility of a dentist to 
use an ultrasound to assess the presence of carotid artery 
calcifications in the dental setting and discuss the poten- 
tial of this procedure being incorporated into the scope of 
the dental profession. 

2. METHODOLOGY 

This pilot study included the bilateral assessment of the 
carotid arteries of 100 subjects 18 years of age or older 
performed between October and December 2008. The 
goal was to evaluate the feasibility of using at the dental 
chair a portable high-resolution ultrasound device equip- 
ed with an L38/10-5 MHz linear-array transducer model 
Titan (SonoSite Inc., Bothell, USA) and interpreting the 
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images. This protocol was approved by the University of 
Pittsburgh Institutional Review Board (protocol #PRO- 
08080413) and all subjects provided written informed 
consent prior to participation in the study. We recruited a 
convenient sample of adults that work and study at the 
University of Pittsburgh School of Dental Medicine. Age, 
gender, and self-reported ethnic background of the sub- 
jects was recorded and participants answered a brief 
questionnaire that included questions about their height, 
weight, blood pressure, family history of atherosclerosis, 
smoking habits, history of diabetes, high cholesterol, and 
exercise habits. While seated in a dental chair, the op- 
erator (L.M.B.), supervised by A.R.V. scanned each sub- 
ject’s carotid arteries on both sides of the neck. Six im- 
ages (three on each side captured at different levels of the 
common carotid artery) and two 20-second movies (one 
on each side, scanning the common carotid) were re- 
corded for each subject both cross-sectional and longitu- 
dinally. Images and movies were evaluated within 48 
hours and were made available to subjects upon request. 
In the case of the identification of possible carotid artery 
calcifications, the subjects received a letter explaining 
the findings and suggesting them to visit their primary 
care provider for further evaluations. 

3. RESULTS 

From the 100 subjects studied, 64 were females and 36 
males. According to them, 80 were Caucasian, six Afri- 
can American, six Asian, two Hispanic, and six did not 
answer the question. The average age of the study popu- 
lation was 42 years (ranging from 18 to 80 years) and 36 
subjects were older than 50. Based on body-mass index 
determinations, 53 individuals were healthy, 29 over- 
weight, 11 obese, and one extremely obese. Fourteen 
individuals reported high cholesterol levels, two diabetes, 
six were current smokers (averaging 0.5 pack/day), and 
16 were past smokers (averagingone pack/day). All sub- 
jects reported blood pressure within normal limits, some 
controlled by medication. We found images suggestive of 
atherosclerotic plaque build-up in two Caucasian females: 
one 59 year-old with risk factors including: past smoker, 
high cholesterol, and family history of atherosclerosis, 
and one 54 year-old with risk factors including: past 
smoker, overweight, and reported no physical activity. 
Both individuals were referred to their primary care pro- 
viders for further assessments and their physicians con- 
firmed the findings by an independent ultrasound done 
by an experienced technician. Both subjects were already 
under treatment for high blood pressure and/or diet coun- 
seling to lower cholesterol levels and smoke cessation 
therapy. Figures 1 and 2 exemplify the findings of an 
unaltered carotid artery in contrast with one with image 
suggesting partial carotid artery plaque build-up. 

 

Figure 1. Carotid artery without alterations. 
 

 

Figure 2. Carotid artery showing deposits the bottom of the 
artery lumen (arrow). 
 

No subjects reported to have had any discomfort re- 
lated to the procedures performed. 

4. DISCUSSION 

Our preliminary results suggest the dental professional 
can identify carotid artery plaque build-ups under the 
ultrasound in the dental setting. The frequency of our 
findings was 2% (2 in 100), suggesting that this is the 
frequency of the patient adult population that may have 
carotid blockages detectable by ultrasound. The fre- 
quency can be as high as 5.5% in individuals older than 
50 and this figure is very similar to a previous study that 
suggested carotid artery calcifications are found in up to 
5% of older patients [18]. In addition, since we did not 
focus on the proximal component of internal carotid ar- 
tery, an untold number of atherosclerotic lesions may 
have been missed. 

There are a number of interesting aspects to be dis- 
cussed. Of greatest concern is the appropriateness of 
dentists “de novo” screening patients for atherosclerotic 
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disease. Many physicians might construe this act as prac- 
ticing medicine and beyond the scope of dental licensure. 
Similarly, most dentists might likewise question this 
practice since it bears no resemblance to identifying cal- 
cific lesions of this nature on panoramic radiographs 
obtained during the normal course of diagnosing and 
treating oral diseases. Will physicians perceive this kind 
of approach as an encroachment on territory? No doubt 
some of these same criticisms were leveled against those 
dentists who first took patients’ blood pressures. The past 
decade has been marked by debate about the future di- 
rections of the profession [17], and this kind of proce- 
dure can be advocated as an additional resource to en- 
hance patient care and disease prevention. 

A second issue relates to the dental professional per- 
forming this assessment. Should the general dentist per- 
formthis procedure or someone with specialty training in 
radiology and imaging should be primarily performing 
this type of exam? The argument in favor of the latter 
may be that this professional will be better equipped to 
identify other alterations in the neck structures, such as 
cysts or thyroid malformations. Furthermore, ultrasound 
equipment, even the portable model used in this study, is 
still costly and probably better suited for a business fo- 
cused on imaging. 

Finally, the most interesting finding is that the dentist 
can still play a major role in regards to prevention of 
cardiovascular diseases. It is recognized that patients 
visit the dentist every six months meaning that, in theory, 
dentists see their patients more often than primary care 
providers. The two subjects in whom we detected carotid 
artery build-ups have several risk factors for cardiovas- 
cular diseases based on the information we collected. 
Dentists are in a unique position to discuss such risks 
factors of disease that may negatively impact individual 
quality of life. Therefore, we argue that we should not 
indicate that all dentists should start performing neck 
ultrasounds in their offices (although our data suggest 
carotid artery build-ups can be detected in the dental set- 
ting by this technique), but dentists have the potential to 
impact their patients’ risks for cardiovascular diseases. 
The current discussion in dental education includes the 
argument that the bulk of the dental school curriculum is 
devoted to tooth restoration or replacement techniques, 
although the need for these procedures has declined. 
Therefore, dental training should expand to a deeper un- 
derstanding of systemic disease and the practice scope 
should expand beyond exclusive focus on teeth and sup- 
porting structures [17]. 

After this pilot project, this work should be expanded 
to further evaluate the feasibility of a dentist to use an 
ultrasound to assess the presence of carotid artery 
plaques in the dental setting, we aim to recruit 20 - 30 
dentists and ask them to use the ultrasound on subjects 

with and withoutcarotid artery plaques. There they should 
evaluate: 
 The ease of use; 
 The time needed for training; 
 Amount of true positives/true negatives and false 

positives/false negatives. 

5. CONCLUSION 

In the dental setting, ultrasound imaging can be used to 
capture bilateral pictures of the carotid arteries. Cardio- 
vascular risks can be identified while gathering medical 
history, giving the dentist the potential to advocate pre- 
vention of these diseases with their patients and refer 
them to primary care physicians for early management. 
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