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Background: Soft tissues calcifications and ossifications are incidental findings seen in the digital
panoramic radiographs. These are usually asymptomatic but can be a diagnostic aid for some
calcifications which are life threatening and the underlying cause requires treatment. Aim of the study
to estimate prevalence of soft tissue calcifications and ossifications in digital panoramic radiographs
(OPGs) Objectives:

1.To estimate the prevalence of soft tissue calcifications seen on digital OPGs.

2. To evaluate incidence of calcifications like phleboliths, antroliths, carotid artery calcifications
,stylohyoid ligament ossifications etc. on digital OPGs.

3. To estimate and compare the prevalence of calcifications in males and females.

Materials and Method: 1750 random digital panoramic radiographs of the individuals aged between
35 to 80 years of region Western Maharashtra who visited dental institution were evaluated
retrospectively and were scrutinized for calcifications according to gender, age and site. Results: Out
of 1750 radiographs the number of radiographs with evidence of calcification was 210 out of which
131 were of females and 79 were males. It was a double blind study. Two maxillofacial radiologists
cross checked the radiographs. In this study stylohyoid ligament calcifications was found more in
number among which 74 were females & 27 males average of 9.9% followed by 7.6% of
atherosclerotic plaque, 0.9% of antroliths and lymph node calcifications, 0.7% of rhinoliths and
tonsilloliths and 0.1% of phleboliths. Since the site selected in the study was predetermined, the
calcifications are recorded accordingly. Statistical analysis: Data analysis was done using Statistical
Package for the Social Sciences (SPSS software) (v 22.0, IBM). The estimation of presence of
calcification with comparison of findings between males and females was analyzed using Chi-square
test(p value = 0.01) and considered to be statistically significant. Mean age of participants with
calcification was 49.01. Conclusion: Stylohyoid ligament calcifications were found highest in
number in this study followed by carotid artery calcification. Some of these calcifications may
indicate presence of some systemic diseases. This makes the OPG an instrumental tool in saving a
patient's life.

Copyright © 2019, Krishna Kumar et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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INTRODUCTION

Calcium salts get usually deposited in the soft tissues. Since

The panoramic radiographs (OPGs) have ability to view both
maxilla and mandible in a single image which makes it a
valuable radiologic technique. Due to different anatomic
properties of the patients, it's not possible to construct an OPG
which only includes the jaws in the focal trough. Because of
this the soft tissue structures located near the jaws may be
visualized on OPG. Soft tissue radiopacities include
calcification, ossification, and foreign objects (White, 2014).
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this is a biochemical phenomenon, normal deposition occurs in
mineralized tissues. When it occurs in soft tissues, it does so in
a disorganized fashion, and is called as heterotrophic
calcifications and if the deposition is in an organized way, like
well formed bone it is referred as heterotrophic ossification.'?
Heterotrophic  calcifications are further divided into
dystrophic(eg. Tonsilloliths, arteriosclerosis, lymph node
calcifications), idiopathic  (eg. rhinoliths, antroliths,
phleboliths). and metastatic calcifications(eg.
hyperparathyroidism,  hypercalcemia  of  malignancy).
Examples of heterotrophic ossifications are ossification of
stylohyoid ligament and ossifications caused by diseases such
as progressive myositis ossificans and ankylosing spondylitis
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(White, 2014) The present study is a retrospective study to
evaluate the incidence of different types of calcifications of
soft tissues on OPGs.

MATERIALS AND METHOD

A retrospective study was carried out in which 1750 random
digital OPGs of the individuals aged between 35 to 80 years
within the period of June 2015 to June 2016 from the region
Western Maharashtra who had visited dental institution and
who were advised OPG were evaluated and calcifications and
ossifications of soft tissues were scrutinized according to
gender, age and site. Among 1750 individuals 899 were males
and 851 were females. OPGs were recorded on Kodak
CS9300. According to the study done by Vengalath J et a/
OPG was divided into 12 boxes, by a line drawn horizontally
across the occlusal plane and other line parallel to above line at
inferior border of mandible. Then three vertical lines were
drawn, one is along the posterior aspect of ramus on both sides
and the third one along the center in between these two lines.
Calcifications were classified according to the site, number,
distribution, appearance and shape seen evident in these boxes.
The boxes were numbered as 1 — 12 and calcifications were
recorded by taking their anatomical site and box into
consideration and assigned them with numbers (Icoz, 2019)
(Figure 1)

Ossified stylohyoid ligament: It appeared as a linear
ossification extending from the region of the mastoid process
and crossing the posterior-inferior aspect of ramus towards the
hyoid bone'”" Seeing in the box, such type of ossification is
considered if it starts from 1% box and extends to 8" box or
from 6™ to 11™ box (Figure 2 and Figure 4)

Tonsillolith: They are dystrophic calcifications caused due to
chronic inflammation of tonsils. They appeared as clusters of
small radio opacities either single or multiple seen over the
oropharyngeal air space with or without overlapping the ramus
(White, 2014). It is confirmed if present either in 2™ or 5™ box.
(Figure 3 shows bilateral tonsilloliths)

Sialolith: Calcification is identified as sialolith in the duct of
submandibular gland if it appears as cylindrical and smooth in
their outline (White, 2014). It is confirmed if present in the 2n
or 5" box.

Rhinolith: They occur due to deposition of nasal and
inflammatory mineral salts by deposition around a nidus. They
appear as homogenous or heterogeneous radiopacities'”
depending upon the nature of nidus and can be observed in the
3 or 4™ box on the medial aspect.(Figure 4)

Antroliths: They are idiopathic calcifications which appear
similar to rhinoliths and are found in antrum of maxillary sinus
(White, 2014) in the 3™ or 4™ box (Figure 5)

Calcified atherosclerotic plaque: They are identified as
vertical linear distribution sharply defined from surrounding
soft tissues, present either superior or inferior to greater cornu
of hyoid bone and adjacent to cervical vertebrae C3, C4, or the
intervertebral space between them (White, 2014) They may be
unilateral or bilateral and are considered if present in the box
7" or 12™ box. (Figure 6 shows bilateral atherosclerotic
plaques).

Arteriosclerosis: They occurs due to loss of elastic fibres
followed by the deposition of calcium within the medial coat
of the blood wvessel. It is identified as calcification if it
appeared as a parallel pair or thin, radiopaque lines which are
described as pipe stem or tram track appearance (White, 2014)
This is confirmed if present in 8" or 11" box.

Phleboliths: They are idiopathic calcifications which are
intravascular thrombi. They appear as multiple concentric
radiopaque and radiolucent rings, with homogenously
radiopaque internal structure giving a bull’s eye or target
appearance (White, 2014) They are confirmed if present in 8"
or 11™ box (Figure 7).

Lymph node calcification: These are dystrophic calcifications
caused by the chronically inflamed lymph nodes by various
diseases. They have a lobulated appearance similar to outer
shape of cauliflower" It is considered if present in 8" or 11"
box which usually represents calcification of submandibular
lymph node in that area.(Figure 8 shows calcification of
submandibular lymph node).

RESULTS

A total of 1750 OPG's were shortlisted randomly from the
period of June 2015 to June 2016. The details of OPG i.e. age,
gender was blinded to the primary investigator before handing
over the data to the investigator. The OPG's were evaluated for
calcifications and were tabulated and the data collected was
entered in Microsoft Excel Sheet. This was submitted to two
maxillofacial radiologist who had prior experience of hard and
soft tissue calcifications. These investigators excluded some of
the radiographs which had poor contrast and disparity in
clarity. Out of 1750 radiographs the number of radiographs
with evidence of calcification was 210( 21.0%). Data analysis
was done using SPSS software (v 22.0, IBM). After
examination it was found that 210 radiographs showed
evidence of calcification. Out of these radiographs, 131 were
radiographs of females and 79 of males.(Graph 1).Age ranging
from 35 to 80 years were examined. Mean age of participants
with calcification was 49.01 and without calcification was
46.74(Graph 2).

In the present study radiographs showing ossified stylohyoid
ligament were majority in number with 9.9% followed by
calcified atherosclerotic plaque with 7.1% where as study
conducted by Vengalath J et al carotid artery calcifications
were highest in number. Antroliths and Iymph node
calcifications were 0.9% ,rhinoliths and tonsilloliths were 0.7%
and least among all were phleboliths with 0.6% (Graph 3). In
101 radiographs of stylohyoid ligament ossification, 74 were
females and 27 were males and also in 75 radiographs of
carotid artery calcification, 43 were males and 32 were
females. The estimation of presence of calcification with
comparison of findings between males and females was
analyzed using Chi-square test(p value = 0.01) and considered
to be statistically significant.

DISCUSSION

Soft tissue calcifications and ossifications are incidental
findings usually seen on OPGs. They do not cause any signs
and symptoms but some may be life threatening and the
underlying cause requires treatment (White, 2014).
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Figure 3:Bilateral tonsilloliths Figure 4:Rhinolith and Ossified stylohyoid ligament

Figure 7: Phleboliths
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Graph 1. Distribution of different types of calcifications Graph 2. Distribution of calcifications in males and females
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calcifications

When superimposed over the bone, determination of whether
the calcification is located in either the bone or the soft tissue
is a complex task (Icoz, 2019; Rosana da Silva Berticelli,
2018) Among the lesions to be considered for the differential
diagnosis are the carotid artery, lymph nodes, tonsillolith,
oropharyngeal tissues, and stylohyoid ligament calcifications
(Nasseh, 2016). Calcification which is formed within dead and
degenerative tissue is referred as dystrophic. Calcification
which results from the deposition of calcium in normal tissues
,with normal calcium serologic rates it is referred as idiopathic.
Calcification which occurs by the precipitation of minerals
inside normal tissues with high calcium serologic rates it is
referred as metastatic (White, 2014; Icoz, 2019). In this study,
the highest incidence was observed for stylohyoid ossification
followed by atherosclerotic plaque, least was phleboliths. No
images compatible with sialoliths and arteriosclerosis were
found on the radiographs. In most of previous studies
conducted so far carotid artery calcifications were found
highest in number but in our study, the highest found was
stylohyoid ossification (9.9%) and carotid atherosclerotic
plaque was 7.1%.

The ossified styloid chain is an excessive or abnormal
calcification component including elongation of the styloid
process and calcification of the stylohyoid ligament (Rosana da
Silva Berticelli, 2018). The average normal length of styloid
process in adult ranges from 20 to 30 mm and more than this
length is considered as elongation (Garay, 2014) It was first
described by Marchetti Pietro (1652) (Fusco, 2012) and took
the name of Dr. Watt Eagle (1937) to become known as
Eagle’s syndrome (Moon et al., 2014). Ossification of
stylohyoid ligament usually extend from the base of the skull
and most of the time occurs bilaterally. Usually ossification of
stylohyoid ligament does not cause any symptoms only a few
patients may have symptoms. A symptomatic ossified
stylohyoid ligament referred to as Eagles Syndrome &
panoramic radiography showing a length of 3cm or more is
sufficient to confirm the diagnosis. Symptoms related to this
ossified ligament are termed Eagles Syndrome which has two
sub subtypes: (a)classic Eagles syndrome resulting from
cranial nerve impingement and (b) carotid artery syndrome
resulting from impingement on carotid vessels (White, 2014) T

Kusunoki et al published a article on a case of very elongated
styloid process of 8cm in length with frequent throat pain for
10 years (Kusunoki et al., 2016). Also in the study conducted
by K Machado de et al it showed prevalence of alterations in
the morphology of the styloid process in patients with TMD
(Andrade, 2012) However for patients with persistence
symptoms , the treatment will be stylohyoidectomy (Weteid,
2015). Also Galal Omami conducted a study to investigate the
prevalence and pattern of calcification of stylohyoid complex
in Libyan population in which he found out of 3162 images,
styloid process elongation were seen in 541 (17.2%) and also
were seen more in females (Galal, 2018). The reason for the
majority to be seen in females is not been found. In a  study
conducted by Ivonne et al tonsilloliths were found highest in
number ,also in the study conducted by Icoz D et al in year
2019 they found tonsillolith highest in number with (2.5%)
followed by carotid artery calcification(2%) ,sialoloth (1%) &
calcified lymph node(0.6%). In our study tonsilloliths were of
0.7% (Icoz, 2019). In many studies conducted , carotid artery
calcifications were more in number. In the study conducted by
Vengalath et al also the highest incidence was observed for
carotid artery calcifications and out of 132 radiographs ,90
were radiographs of females and 42 of males (Vengalath,
2014) where as in our study out of 75 radiographs, 43
radiographs were of males and 32 were of females. In year
2018, a study conducted by Ibrahim Nasseh et a/, among 500
patients, carotid artery calcification were found in 34 cases
(6.8%) among them 23 females (8.18%) & 11 males (5.02%)
(Nasseh, 2018) Causes of atheromatous plaque might be
hypertension, diabetic mellitus, improper exercise, obesity,
high stress, inadequate blood supply. In one study done by
Constantine et al. in the year 2019, carotid ultrasound was
carried out in all patients of carotid artery calcifications. In this
study prevalence of carotid stenosis on ultrasound was 15.4%
in those with carotid artery calcification and 5.8% for those
without carotid artery calcification on OPG. The most common
cause of death worldwide is coronary heart disease, cancer and
stroke. The dentist could be the first person to detect
impending signs of atherosclerosis.

Phleboliths are almost always associated to hemangiomas.
Therefore, the existence of a hemangioma can lead a
professional to research the presence of such calcifications.
Regarding numbers, phleboliths are multiple. They do not have
a specific location. In our study, we had only one case of
phleboliths (0.1%). It is important to point out that the
radiographic findings of phleboliths in soft tissues in the region
of the head and neck are evidence of the presence of vascular
lesions.”Also we found 0.9% of lymph node calcification.
Calcification in lymph nodes occurs due to chronically
inflamed nodes because of various diseases (White, 2014).
Hence the dentists careful evaluation can make the OPG which
is an imaging tool an economical tool for timely advise on the
patient's medical health.

Conclusion

Panoramic radiographs routinely requested by dentists can
precociously detect the presence of calcifications in soft
tissues, such as salivary glands, vessels, and muscles, and to
the presence of carotid atheromas, which may help avoid or
precociously treat serious arteriopathies, myositis and
sialadenitis, in asymptomatic conditions. The knowledge of
anatomy by dental surgeons affords early diagnoses through
examinations of routine dental images.
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Multiple soft tissue calcifications can be noted in head and
neck area as a incidental findings on panoramic radiography .
Majority of the calcifications in our study were stylohyoid
ligament ossification followed by atherosclerotic plaque .
These calcifications may make the patients think of their health
and can take advise from physician . Hence the dentist be first
person in saving patients life.
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