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ABSTRACT 
 

Introduction: Soft tissue calcifications are categorized into dystrophic, metastatic and idiopathic 
calcifications. The current aim of the study was to analyze the prevalence of soft tissue 
calcifications in head and neck region using digital dental panoramic radiography.  
Materials and Methods: A cross-sectional retrospective study with digital panoramic radiographs 
of 500 dental patients who visited the Oral Radiology department from November 2018 to January 
2019 were analyzed for soft tissue calcifications.  
Results: The most common soft tissue calcification identified were submandibular sialolith 37.5%, 
followed by 25% of calcified stylohyoid ligament, 12.5% of phlebolith and 12.5% of  tonsillolith 
12.5% Carotid artery Calc  ification 
Conclusion: The prevalence of soft tissue calcifications was low which increases with age. Soft 
tissue calcification occurs more common in male than in female. Once a soft tissue calcification is 
diagnosed incidentally in a routine dental radiograph it can aid in prevention of the disease.  
 

 

Keywords: Soft tissue calcifications; sialolith; phlebolith; tonsillolith; atherosclerotic plaque; panoramic 
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1. INTRODUCTION 
 
Calcium is a micronutrient which is essential for 
many activities in the body such as bone & teeth 
formation, neuronal activity, cell division & 
growth, etc [1]. Accumulation of calcium salts in 
the body tissues, normally calcium phosphate 
gets deposited accumulated in the skeletal 
tissues known to be Calcification [2].  
 

Pathologic calcifications are of three types: 
 

1. Dystrophic calcification, which is the 
abnormal deposits of calcium in the 
degenerating and necrotic tissues. 

2. Metastatic calcification, in which calcium 
salts are deposited as a result of excess 
salts in the circulating blood in previously 
undamaged tissue [3-5]. 

3. Calcinosis, which is a calcification 
commonly located in subcutaneous tissue 
in an unordered fashion in soft tissues it is 
termed as heterotopic calcification [6]. The 
soft tissues injury like infection, 
inflammation, trauma, blunt injury are the 
most common causes for dystrophic 
calcifications [7]. Calcifications of various 
structures located in the head and neck 
regions are commonly found in patients 
seeking dental care [8-11]. Anatomical 
location, distribution, number, size, and 
shape are among the most important 
diagnostic features of these calcifications 
[12]. The aim of the study was 
 

 To evaluate the prevalence of soft tissue 
calcifications in oral and maxillofacial regions 
in digital panoramic radiography. 

 To evaluate incidence of tonsillolith, sialolith, 
phlebolith, and lymph node, stylomandibular 
ligament, stylohyoid ligament and any other 
soft tissue calcifications seen in digital 
OPGs. 

 
2. MATERIALS AND METHODS 
 
A longitudinal retrospective study was               
designed to evaluate 500 digital panoramic 
radiographs of patients who visited the oral 
radiology department in Ultra Best Dental 
Science College for diagnosis of pathologies 
linked to implantology, orthodontics, oral            
surgery or general diagnosis. The radiographs 
were of 260 males and 240 females. The 
radiographs analyzed for soft tissue calcifications 
were taken from May 2019 to August 2019.               
The panoramic images were obtained from OPG 
machine X-Mind Pano CephD+ with 
specifications like 68 Kilovolt, 9 milliamperage 
with 12 seconds of exposure time. Each 
radiograph was taken by a specialized          
radiology technician.  Faulty radiographs, over-
projection of structures or lack of clarity in 
diagnosis were discarded from the study. All the 
rest of the images were included. After the 
review and scrutiny by the board members, 
approval was granted to conduct the research. 
Calcifications were classified according to the 
site, number, distribution, shape and appearance 
[13-15]. OPG was divided into eight boxes 
arbitrarily by a line drawn horizontally across the 
occlusal plane. Vertical lines were drawn along 
the anterior aspect of the ramus on both sides 
and along the nasal septum and midline and 
numbered from 1-8 (Fig. 1). 

 

 
 

Fig. 1. OPG divided into eight boxes arbitrarily 
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The statistics software SPSS version 19.0 was 
used, applying the Chi squared test and 
Fisher’s exact test; α=0.05 was considered 
statistically significant. 

 
3. RESULTS 
 
 Out Of the 500 radiographs examined               

for evidence of soft tissue        
calcifications. The age ranges from                  
18-60years, of which 260 were male               
and 240 were female. A total of 8 
calcifications (1.66%) were identified in 7 
individuals, of which 5 were female and 3 
were male. 

 
The calcifications found were tonsilloliths, 
atheromas, sialoliths and calcified lymph nodes; 
no images compatible with phleboliths were 
found on the images. With respect to the 
presence of calcifications in terms of gender, 

only statistically significant differences were 
found in tonsilloliths (p=0.007)  
 

A large number of the calcifications found                   
were small, of low density and unilateral. There 
were no significant differences with regard to the 
uni- or bilaterality of the calcifications and         
there were also no significant differences in 
terms of laterality and gender. The statistics 
software SPSS version 19.0 was used, applying 
the Chi squared test and Fisher’s exact test; 
α=0.05 was considered statistically significant. 
 

With respect to the presence of calcifications in 
terms of gender, only statistically significant 
differences were found in tonsilloliths (p=0.007) 
A large number of the calcifications found were 
small, of low density and unilateral. There were 
no significant differences with regard to the 
uni- or bilaterality of the calcifications and there 
were also no significant differences in 
terms of laterality and gender.  

 

 
 

Fig. 2. No of patients in different age group 
 

Submandibular Sialolith 

 
 

Fig. 3. Submandibular sialoloth evident in the angle of mandible 
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Stylohyoid Ligament Calcification 

 
 

Fig. 4. calcification evident in the stylohoid ligament 
 

Calcified Lymph Nodes 

 
 

Fig. 5. Calcified lymph nodes evident 
 

Tonsilith 

 
 

Fig. 6. Tonsolith evident in the right ramus of mandible 
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Carotid Artery Calcification 

 
 

 Carotid artery calcification evident 
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Fig. 9. Distribution of calcification 
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4. DISCUSSION 
 
Head and neck soft tissue calcifications are 
relatively common. They are usually               
incidentally detected on routine radiographic 
examination. Calcifications form, quantity, 
distribution, and localization are key diagnosis 
factors to be considered [16]. When 
superimposed over the bone, determination of 
whether the calcification is located in either the 
bone or the soft tissue is a complex task.  Among 
the             lesions to be considered for the 
differential diagnosis are the carotid artery, lymph 
nodes, salivary gland, oropharyngeal tissues, 
and stylohyoid ligament calcifications According 
to many authors, sialoliths are described as an 
aggregation of calcareous structures in the 
salivary glands and their ducts. [1] It is also 
referred to as a salivary stone or salivary gland 
calculus. It is one of the most frequent disorders 
of salivary glands, second to viral parotitis. Males 
are affected twice as often as females; however, 
some authors found no race or sex predilection. 
[1,17] 

 
Soft tissue calcification could happen due                      
to physiologic process and as a result of                   
wide range of pathologies [18-20]. In some                      
cases, presence of calcifications can be 
suggestive of a specific diagnosis.                 
Caglayan et al.  reported a higher incidence of 
soft tissue calcification in patients with                
chronic renal failure, compared with normal 
population.[21] 
 
4.1 Connective Tissue Disease 

(Scleroderma) 
 
Calcinosis circumscripta manifests as dense, 
white dermal plaques or subcutaneous nodules 
usually identified near a joint [1]. These 
calcifications are commonly associated with 
connective tissue diseases including the early 
stages of polymyositis, dermatomyositis, 
systemic lupus erythematosus, progressive 
systemic sclerosis, scleroderma and calcinosis, 
Raynaud phenomenon, esophageal dysmotility, 
sclerodactyly, and telangiectasia (CREST) 
syndrome [22]. 
 
The soft tissue calcifications were                          
termed depending on their criterias such as 
location, size, number, etc.  Antrolith is a well-
defined, smooth or irregular, single radiopacity 
seen above the floor of the maxillary sinus. [23] 
Rhinolith is a well-defined, smooth or irregular, 

single radiopacity seen in the antrum of maxillary 
sinus. [24] Phlebolith is a small, multiple 
concentric radiopaque rings with a 
homogenously radiopaque internal aspect. 
Tonsillolith is the mid-portion of ramus along the 
oropharyngeal air-way space where dorsum of 
tongue crosses the ramus and angle, appears as 
unilateral, well-defined, round to oval, small and 
multiple (cluster) radiopacities. Sialolith can be 
found on major salivary glands such as 
submandibular or parotid gland [25-27].  
Arteriosclerosis or carotid artery calcifications is 
the postero-inferior to the angle of the mandible 
close to intervertebral space C3-C4 appears as 
irregular, nodular masses, curvy vertico-linear or 
irregular radiopaque line.[28]

 
Calcified stylohyoid 

ligament Between posterior ramus and cervical 
spine crossing angle of mandible, below and 
medial to angle. Radiopaque or outlines more 
radiopaque, may be segmented appears 
tapering, slender, regular, linear and longer than 
3O mm radiopaque outline. Myositis ossificans 
Radiopacity along of muscle (s) of mastication. 
Calcified lymph node Irregular, lobulated, 
cauliflower-like, single or multiple radiopacities 
seen in submental, submandibular and cervical 
regions Calcified atherosclerotic plaque Seen 
superior to the greater cornua of hyoid bone 
adjacent to c3 and c4 vertebra. [29] 
 

About 80 to 90% of sialoliths occur in                           
the submandibular gland, 10-20% in the                  
parotid, only 1-7% in the sublingual, and rarely in 
minor salivary glands. This is explained by the 
thickness, more mucous nature of  
submandibular gland secretions. Besides the 
high frequency of sialoliths in the submandibular 
gland, giant ones were described like the 35mm 
length sialolith reported by Arslan et al.[30] 
 
The highly prevalent soft tissue calcification was 
atherosclerotic plaque was Atherosclerotic 
plaques commonly along the bifurcation level of 
the carotid artery. Its prevalence is between 3% 
and 5% of the population. [31] 
 
Tonsilloliths are calcifications within a tonsillar 
crypt, involve primarily the palatine tonsil caused 
by dystrophic calcification as a result of chronic 
inflammation. Tonsilloliths are very uncommon 
[32]. Clinical symptoms includes non-specific 
chronic halitosis, irritable cough, dysphagia, 
otalgia and foreign body-like sensation or foul 
taste. Patients with tonsillolithiasis may also be 
asymptomatic, with their lesions being 
discovered incidentally on panoramic 
radiographs [22]. 
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Tonsilloliths are a common cause of   
calcification in the pharynx, but there is a general 
lack of awareness of this entity among               
clinicians and radiologists [16] They are multiple 
small opaque masses situated within the 

thickness of the tonsils and other parapharyngeal 
soft tissues. Due to the angulation of X-ray 
projection of the panoramic, their image 
superimposes at the level of the mid-height of the 
ramus [28]. 

 

 
 

Flowchart showing Fig. 10. Distribution of soft tissue calcifications 
CPPD = calcium pyrophosphate dihydrate crystal deposition, CVI = chronic venous insufficiency,  

MO = myositis ossificans, TB bursitis = tuberculous bursitis, V= vascular 
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5. CONCLUSION 
 

Numerous calcifications can be seen in the head 
and neck area. They present many features that 
complicate their differentiation for a non-
experienced observer [33]. However; a                  
close examination reveals that each one of them 
has an appearance typical enough to make a 
confident diagnosis as such. Even though                 
soft tissue calcifications are incidental findings 
with low prevalence rate, the detection of               
some calcifications which are pathognomic to a 
specific disorder [34]. Once identified it may be of 
high importance especially in patients with 
carotid artery calcifications and tuberculosis. This 
will eventually improve the prognosis of the 
disease [16]. 
 

CONSENT  
 

As per international standard or university 
standard, patient’s written consent has been 
collected and preserved by the authors. 
 

ETHICAL APPROVAL 
 

The synopsis of the present study was submitted 
at the Institutional Review Board, for ethical 
approval. 

 
COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Andretta A. Tregnaghi, V. Prosenikliev, A. 
Staffieri. Current opinions in sialolithiasis 
diagnosis and treatment. Acta 
Otorhinolaryngol Ital. 2005;25:145-149.  

2. Ramadurai J.  Prevalence of oral and 
maxillofacial soft tissue calcifications in 
dental panoramic radiography-A 
retrospective study. IP International 
Journal of Maxillofacial Imaging. 
2018;4(3):82-86. 

3. Carter LC. Soft tissue calcifications and 
ossification. In: White SC, Pharoach 
MJ, eds. Oral Radiology: Principles and 
Interpretation. 6th edn. St Louis: Mosby 
Elsevier. 2009;526-540.  

4. Carter LC, Tsimidis K, Fabiano J. Carotid 
calcifications on panoramic radiography 
identify an asymptomatic male patient at 
risk for stroke. A case report. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod. 
1998;85:119-22. 

5. Garay I, Netto HD, Olate S. Soft tissue 
calcified in mandibular angle area 
observed by means of panoramic 
radiography. Int J Clin Exp Med. 2014;7: 
51-56. 

6. Nasseh I. Considerations in detecting soft 
tissue calcifications on panoramic 
radiography. Journal of International Oral 
Health. 2016;8(6):742-746. 

7. Icoz D, Akgunlu F. Prevalence of detected 
soft tissue calcifications on digital 
panoramic radiographs. SRM J Res Dent 
Sci. 2019;10:21-5. 

8. Ramadurai J, Umamaheswari TN. 
Prevalence of maxillofacial soft tissue 
calcifications in dental panoramic 
radiography: A retrospective study. IP Int J 
Maxillofac Imaging. 2018;4:82-6.    
Garrey I. Soft tissue calcified in mandibular 
angle area observed by means of 
panoramic radiography. Int J Clin Exp 
Med. 2014;7(1):51-56. 

9. Omami G. Soft tissue calcification in oral 
and maxillofacial imaging: A pictorial 
review. Int J Dentistry Oral Sci. 
2016;03(4);219-224 

10. CEE Noffkee, EJ Raubenheimer, NJ 
Chabikuli. Radiopacities in soft tissue on 
dental radiographs: Diagnostic 
considerations. SADJ. 70(2). 

11. Khojastepour L. Prevalence of soft tissue 
calcifications in cbct images of mandibular 
region. J Dent Shiraz Univ Med Sci. 
2017;18(2): 88-94. 

12. Kumar GA, Deora. Dystrophic calcification 
in the oral cavity resulting in mechanical 
dysphagia: A Case report and review of 
calcification in the head and neck region. 
2020;12(3):45-50. 

13. Carter LC. Discrimination between 
calcified triticeous cartilage and calcified 
carotid atheromaon panoramic 
radiography. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod. 2000;90:108-
110. 

14. Ahmad M, Madden R, Perez L. Triticeous 
cartilage: Prevalence on panoramic 
radiographs and diagnostic criteria. Oral 
Surg Oral Med Oral Pathol Oral Radiol 
Endod. 2005;99:225-2. 

15. Sezer B, Tugsel Z, Bilgen C. An              
unusual tonsillolith. Oral Surg Oral Med 
Oral Pathol Oral Radiol Endod. 2003; 
95:471-473. 

16. Vengalath J et al. Prevalence of soft tissue 
calcifications on digital panoramic 
radiographs: A retrospective study. Journal 



 
 
 
 

Rajkumar et al.; AJDS, 4(1): 20-28, 2021; Article no.AJDS.64893 
 
 

 
28 

 

of Indian Academy of Oral Medicine & 
Radiology. 2014;26(4). 

17. Ohba et al. Evaluation of calcified carotid 
artery atheromas detected by panoramic 
radiograph among 80-year-olds. Oral 
Surgery Oral Medicine Oral Pathology; 
2003. 

18. Damaskos S, Aartman IH, Tsiklakis K, van 
der Stelt P, Berkhout WE. Association 
between extra- and intracranial 
calcifications of the internal carotidartery: A 
CBCT imaging study. Dentomaxillofac 
Radiol. 2015;44: 20140432. 

19. De Moura M, Madureira D, Noman-
Ferreira L, Abdo E, Aguiar E, Freire A. 
Tonsillolith: A report of three clinical cases. 
Med Oral Patol Oral Cir Bucal. 
2007;12:130-133. 

20. Khan Z, Wells A, Scarfe W, Farman A. 
Cone Beam CT isolation of calcifications in 
the maxillofacial and cervical soft tissues: 
A retrospective analysis. Int J Comput 
Assist Radiol Surg. 2008;3(Suppl1):S221-
2. 

21. Saathi S, Fooroozandeh M, Alafchi B. 
Radiographic characteristic of Soft tissue 
Calcification on Digital panaromic images. 
Pesqui. Bras. Odontopediatria Clín. Integr. 
2020;20:60-65. 

22. Freny R Karjodkar. Soft Tissue 
Calcifications and Ossifications. In: Freny 
R Karjodkar. Essentials of Oral and 
maxillofacial radiology. 1st edn. New Delhi: 
Jaypee Brothers Medical Publishers (P) 
Ltd. 2014;503-515. 

23. Mısırlıoglu M, Nalcaci R, Adisen MZ, 
Yardımcı S. Bilateral and pseudobilateral 
tonsilloliths: Three dimensional imaging 
with cone-beam computed tomography. 
Imaging Sci Dent. 2013;43:163-169. 

24. Eisenkraft BL, Som PM. The spectrum of 
benign and malignant etiologies of cervical 
node calcification. AJR Am J Roentgenol. 
1999;172:1433-1437. 

25. Bamgbose BO, Ruprecht A, Hellstein J, 
Timmons S, QianF. The prevalence of 
tonsilloliths and other soft tissue 

calcifications in patients attending oral and 
maxillofacial radiology clinic of the 
University of Iowa. ISRN Dent. 
2014;2014:839635. 

26. Alves N, Deana NF, Garay I. Detection of 
common carotid artery calcifications on 
panoramic radiographs: Prevalence and 
reliability. Int J Clin Exp Med 
2014;7(8):1931-9. 

27. Misirlioglu M, Nalcaci R, Adisen MZ, 
Yardimci S. Bilateral and pseudobilateral 
tonsilloliths: Three dimensional imaging 
with cone-beam computed tomography. 
Imaging Sci Dent. 2013;43(3):163-9. 

28. Ram S, Siar CH, Ismail SM, Prepageran 
N. Pseudo bilateral tonsilloliths: A case 
report and review of the literature. Aust 
Dent J. 1991;36:94-101. 

29. Babu BB, Tejasvi MLA, Avinash CK, 
Tonsillolith BC. A panoramic radiograph 
presentation. J Clin Diagn Res. 
2013;7(10):2378-9. 

30. Kavitaa Nedunchezhian, Nalini Aswath. 
Radio-Diagnostic dilemmas of 
submandibular calcification-an incidental 
cbct finding. Journal of Clinical and 
Diagnostic Research. 2018;12(9):ZD06-
ZD08. 

31. Thomas DP. Tonsilloliths – A common 
cause of pharyngeal calcification. 
Australas Radiol. 1974;18(3):287-91. 

32. Ertas ET, Sisman Y. Detection of 
incidental carotid artery calcifications 
during dental examinations: panoramic 
radiography as an important aid in 
dentistry. Oral Surg Oral Med Oral Pathol 
Oral Radiol Endod. 2011;112:11- 17. 

33. Monsour PA, Romaniuk K, Hutchings RD. 
Soft tissue calcifications in the differential 
diagnosis of opacities superimposed over 
the mandible by dental panoramic 
radiography. Aust Dent J. 1991;36:94-101. 

34. Scarfe WC, Farman AG. Soft tissue 
calcifications in the neck: Maxillofacial 
CBCT presentation and significance. 
Australas Dental Pract. 2008;19:102–108. 

 

© 2021 Rajkumar et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.  
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/64893 


