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Abstract—  Diagnostic imaging is an integral and essential 

component of Endodontics, especially for periapical lesions.  

Recent research has seen an increase in the development and 

testing of new and improved techniques. Ultrasonography (US) 

has the advantage of being a non-invasive, painless, rapid and 

radiation free method. It is also capable of revealing 

considerable amount of details on soft tissues and differentiates 

various periapical pathologies like cysts, granulomas, abscesses 

and surgical scars with their size and dimensions in the 

anteroposterior, superoinferior, and mesiodistal planes. 

Evaluation of imaging techniques is important to ensure 

optimal monitoring of the outcomes of surgical and 

conventional endodontic treatment and to diagnose periapical 

lesions accurately. The present literature review focuses on the 

principles and rationale behind the usage of US in the field of 

Endodontics.    

Index Terms— Diagnosis, Ultrasonography, Cyst, 

Granuloma, Colour Doppler.  

 

I. INTRODUCTION 

Dental caries is the most prevalent non communicable 

disease affecting the permanent teeth of 92% of individuals 

between the age group of 20 and 60 years.1 The progress of 

caries and incidence of cysts reported in literature amongst 

apical periodontitis lesions varies between 6 and 55%.2-5 The 

importance of distinguishing a true cyst and a non cystic 

lesion is of help in the treatment outcome prediction.6 Apical 

surgery might not be necessary for most of the endodontic 

lesions, but is often indicated for lesions which persist despite 

endodontic treatment. Currently, diagnosis of periapical 

lesions largely depends on biopsy. In general, conventional 

radiographs and direct digital radiographs are being used for 

diagnosis. Intra oral radiographic techniques possess low 

reliability in predicting the presence and sizes of lesions.7 

Additionally, they do not allow the clinician to accurately 

differentiate between the cystic and non cystic lesions. The 

use of computerized tomography (CT) has proven to be an 

useful tool in the management of extensive periapical 
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lesions.8   Existing literature has reported CT to be a non 

invasive method that can aid in differentiating a cyst and 

granuloma.9  However, CT is associated with high cost and 

greater dosage of radiation than conventional radiographic 

techniques.10 To overcome the above limitations, 

Ultrasonography (USG) has been used in the field of 

Endodontics. 

USG has applications in a wide variety of areas in 

healthcare, science and technology. The earliest reports of 

application of USG for medical imaging dates back to the 

1950’s.11 Though the term ultrasound is synonymous with 

the terms sonographyand ultrasonography, the termsare 

often used interchangeably. Since ―Ultrasound”is the most 

widely used term in the published literature, the present 

literature review also uses the term ultrasound (US).11In the 

field of medicine, US aids in investigating and diagnosing the 

suspected pathologyand aids in treatment planning.  

II. PRINCIPLE  

Cotti et al published a report on the use of US for studying 

periradicular lesions. They included twelve patients who 

were diagnosed, using conventional radiographic and clinical 

examination, with periradicular lesions They were subjected 

to an echogram (real time ultrasound imaging technique) at 

the site of the diagnosed lesion. The sonographic features 

were noted along with the information on size, content and 

vascular supply of the lesion. The authors provided a 

diagnosis of either a cyst or a granuloma based on the US 

findings.18  

Researchers have compared the preoperative ultrasound 

&colour Doppler findings with the postoperative 

histopathological examination of the specimens following 

endodontic surgery to differentiate the periapical cysts and 

granulomas.19, 20 Parvathy et al studied a series of 20 cases 

preoperatively using color Doppler and ultrasound for various 

parameters.19 The diagnosis made using the US and color 

Doppler correlated with the histopathological diagnosis in all 

the 20 cases.19 A similar study performed by Khambete et al 

reported 10 cases of periapicalradiolucencies that could not 

be diagnosed as either cyst or granuloma using conventional 

radiographic methods.20 They concluded that in all the ten 
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patients the ultrasound diagnosis correlated with the 

histopathological diagnoses.20 

III. HEALING PERIAPICAL LESIONS 

Rajendran and Sundaresan17 studied the use of a monitoring 

tool in the form of high resolution ultrasound and color power 

doppler in the healing of periapical lesions. They included 

five patients who were previously diagnosed with periapical 

lesion in maxillary anterior teeth. Prior to any treatment, an 

US with a color doppler was done to analyze the periapical 

lesion. All patients underwent nonsurgical root canal 

treatment. Six months later, postoperatively, an US with color 

doppler was taken to observe the healing of the lesion. These 

images were then compared with preoperative images. They 

concluded that the application of US with color doppler can 

be used to monitor the healing of periapical lesions treated by 

conventional non surgical endodontic treatment.16 Tikku et al 

compared ultrasound with color Doppler and conventional 

x-rays as a tool to monitor the healing of periapical tissues 

after endodontic surgery.21 They included fifteen patients 

who had undergone endodontic surgery. They used the 

imaging tools to monitor the healing at 1 week and 6 months, 

post operatively. Color Doppler was used as a reference 

standard and the study results concluded that ultrasound and 

color Doppler performed significantly better than 

conventional radiography for monitoring the periapical 

healing after endodontic surgery.21 Maity et al22 studied ten 

cases for periapical healing after root canal treatment after six 

weeks, 3 months and 6 months. They compared the US 

imaging with Color Power Doppler against conventional 

radiography. Their results revealed that ultrasound with color 

power Doppler could identify signs of healing at six weeks 

postoperatively. On the other hand, detection of healing and 

associated changes was possible in an x-ray only after 3 

months.22  

 Advantages: 

1. US don’t produce superimposition of structures. 

2. US provide a two dimensional picture, but can help 

to determine the volume of any lesion by scanning it 

in two different planes.14 

3. No harmful effects of US waves have been 

documented when administered for diagnostic 

purposes.  

4. US identify the underlying disease process with 

reasonable accuracy. The size of the lesion can be 

determined three dimensionally using the 

ultrasound software.18   

Limitations: 

1. US cannot image the periapical lesion unless there is a 

discontinuity or breach in the buccal plate of bone.14    

2.  When a larger area need to be studied, it is difficult to 

attribute the lesion to a specific area because roots may 

obscure the lesion.  

 

                                           CONCLUSION 

 US imaging can be considered as a potential imaging 

technique for the appropriate diagnosis of periapical lesions 

and to aid in accurate treatment planning. Being non invasive 

it can be used as a diagnostic aid from the preliminary step of 

differentiating the potential transition of a periapical infection 

into cyst or abscess and to test the treatment response 

following endodontic management. Though the application is 

limited to buccal spread of lesion and anterior teeth, it is 

worth to consider in practice because involvement of anterior 

teeth with buccal extension is most commonly seen in 

endodontic practice. 
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