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Objective: To determine the possibility of existing difference of software ImageJ and Adaptive 

Region Growing Approach based on Android in determining the width of periapical abscess lesions. 

Material & Methods: This Study was an observational analysis.This research was conducted in 

November until December 2019 at RSIGM UMI. The samples collected were 10 cases of 

radiography of periapical abscess.Digitalizing radiograph used software ImageJ and adaptive region 

growing approach android-basedto examine awidth number of lesions and then analyzed by 

Independent T-test. Results: the research found a difference broad measures of periapical abscess 

lesions with an average number of lesions on the software ImageJ of 3.87 mm2 and Android 

applications 21.51 mm2 (P-Value: 0.039) or (P < 0.05). Conclusion: it indicated significant 

differences between the measures of the full amount of periapical abscess lesions using software 

ImageJ and Android-based applications combined with software ImageJ. 

Keywords: Periapical Abscess, Method of Adaptive Region Growing Approach Android -based, 

Software ImageJ 
 

INTRODUCTION 

Radiographic examination is one of the main diagnostic tools used in dentistry to determine the 

state of disease and formulate appropriate treatment. Dental radiography is a valuable diagnostic tool 

when image quality is adequate for proper interpretation. In many procedures, radiographic 

diagnostics are very important to determine a good treatment and treatment plan. Image quality will 

greatly affect the diagnosis. 
[1] [2] 

Periapical radiography provides important information about the teeth and surrounding bone. 

There are three types of intraoral projections: (1) periapical, (2) bitewing, and (3) occlusal. Intraoral 

periapical radiography is useful in most dental procedures. The main indications for this technique 

include detection of dental caries, periapical pathology, assessment of periodontal status, assessment 

of root morphology before extraction and during endodontic procedures, trauma to teeth and related 

structures, and assessment for implant surgery. 
[3] [4]

 

 Periapical lesions are lesions involving the apical area of teeth which are an advanced process of 

caries and pulp disease, which can also be caused by mechanical, thermal and chemical irritants. 

Classification of periapical lesions are apical periodontitis, acute alveolar abscess or acute periapical 

abscess, granuloma, and radicular cyst or periapical cyst. Pathogenesis of acute alveolar abscesses or 

acute periapical abscesses occurs when antibodies and bacteria reach a balance characterized by the 

formation of sinus tracts by the lymphatic system.On roentgenographic examination, radiolucent 

features appear clearly demarcated around apical teeth of varying sizes. Sometimes in some cases, 

radiolucency has very clear borders marked by radiopaque lines or sclerotic bone areas around the 

lesion. This clear boundary is what distinguishes the radiographic picture between granulomas and 

abscesses, where in radiographic images of abscesses, radiolucency has no clear boundaries. 
[5] [6]

 

ImageJ software is not to be used as a substitute for Adobe Photoshop, GIMP, or other 

graphic editing programs. This is less centered on layers, transparency, filtering, measuring, and 
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mathematical processing. This does not mean that images cannot be modified using ImageJ, the type 

of modification intended by ImageJ is of a different nature from the program mentioned earlier. 
[6]

 

Image processing technology can enter various fields such as medicine, industry, agriculture, 

geology, marine and so on. The presence of image processing technology provides extraordinary 

progress in these fields. In the future the application of digital image processing technology will 

continue to expand and this is a challenge for researchers and researchers in this field. The Adaptive 

Region Growing Approach method for contrast enhancement is proposed for periapical radiograph 

images. 
[7]

 

Based on the results of the 2017 Rikko study, the implementation of periapical radiographs 

using the Adaptive Region Growing Approach method and euclidean algorithm is able to detect 

pulpitis. Accuracy results are better for images that use segmentation with an accuracy difference of 

10%, which means segmentation has the best effect on image detection and accuracy in detecting the 

system using a threshold value of 0.3 and a pixel size of 256 x 256 that is 70%. 
[8]

 

Research on the wide radiographic differences in periapical abscess lesions using ImageJ 

Software and the Android-based Adaptive Region Growing Approach method at UMI RSIGM has 

never been done before. 

 Based on preliminary surveys conducted by researchers in the radiology section of UMI 

Hospital, the average patient who had a periapical abscess had X-rayed periapical for endodontic 

treatment. Therefore, researchers are interested in conducting research to find out whether there are 

differences in radiographic features of periapical abscess lesion area using ImageJ Software and 

Android-based Adaptive Region Growing Approach. 

MATERIALS AND METHODS 

This research was conducted using an observational analysis study using a cross-sectional 

study approach using 10 secondary data periapical intraoral radiographs on suspected periapical 

abscesses in dental and oral hospitals at Muslim University of Indonesia. The study has passed the 

approval of the Indonesian Muslim University Health Research Ethics Committee with number 210 / 

A.1 / KEPK-UMI / VIII / 2019. 

The collected data is then grouped into two namely imageJ software (National Institute of 

Mental Health,United Stated of America)  data and adaptive region growing approach android-based 

(Telkom University, Indonesia) combined with ImageJ software. For the first data cropping and 

converting it into a treshold data then calculating the total area of the lesion. Calculation of the total 

area of the lesion is done by analyzing and measuring by entering the number (see figure 1) 3. 

Furthermore, for the second data processing images using the android application which is then 

performed (Insert) on the image, then (Cropping) and (Process). (see figure 2) Furthermore, the 

calculation of the total area of the lesion is done by inserting images that have been processed on 

Android to ImageJ software. 

 

 

 

 

 

 

 

Figure 1. How to measure using ImageJ 
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Figure 2. Improving image quality using Android 

 

Research analysis was conducted to see the number of lesions in periapical abscess using 

ImageJ Software and Android-based Adaptive Region Growing Approach. The results are described 

in a table and then performed a statistical test using the Independent T test. 

 

RESULT 

This observational analysis research aims to determine whether there are differences in the ImageJ 

Software and Android-based Adaptive Region Growing Approach method in seeing the area of 

periapical abscess lesions. After a study of x-rays of patients at RISGM UMI obtained the number of 

lesions in periapical abscesses using ImageJ Software.

Table 1. Descriptive Statistics of the Amount of Lesion in Periapical Abscess using imageJ software 

Sample Software ImageJ Mean± SD Maximum 
 

Minimum 

Subject 1 2.80 

3.87 ±2.13 8.23 1.37 

Subject 2 4.95 

Subject 3 3.43 

Subject 4 1.37 

Subject 5 5.22 

Subject 6 2.29 

Subject 7 1.37 

Subject 8 8.23 

Subject 9 

Subject 10 

5.47 

3.62 

 
Based on table 1 and graphs obtained descriptive statistics on the number of lesions in periapical 

abscesses with ImageJ software. The results showed that the subject with the largest lesion area 

(maximum) ie in subject 8 was 8,23 mm2. While subject 4 was the subject that had the smallest 

average number of lesions area among 10 other subjects which was 1,37 mm2. The minimum value of 

the number of lesions in periapical abscesses using ImageJ software in the study subjects was 1,37 

mm2, while the maximum value of the number of lesions in periapical abscesses used ImageJ 

software in the study subjects was 8,23 mm2. Based on table 1, it is also found that the mean (mean) 

number of trabecular particles in 10 study subjects is 3.88 mm2 with a standard deviation or standard 

deviation from the average value of 2.13 mm2.

 

Table 2. Descriptive Statistics of the Amount of Lesion in Periapical Abscess Using an Android Application 

Combined with ImageJ Software 

Sample Android Mean±SD Maximum Minimum 
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application 

Subject 1 23.57 

21.51±20.92 71.67 0.00 

Subject 2 23.63 

Subject 3 23.94 

Subject 4 71.67 

Subject 5 24.08 

Subject 6 24.25 

Subject 7 23.99 

Subject 8 0.00 

Subject 9 0.00 

Subject 10 000 

 

 Based on table 2 and graph 2 we get descriptive statistics on the number of lesions in periapical 

abscesses using the android application combined with ImageJ software. The results showed that 

subject 4 was the subject who had the largest average number of lesions area at 71.67 mm2. While 

subject 1 is the subject that has the lowest average number of uses of the android application 

combined with ImageJ software among 10 other subjects that is 23,57 mm2. The minimum value of 

the number of lesions in periapical abscesses using the android application combined with ImageJ 

software in the study subjects is 0,00 mm2. While the maximum value of the total area of lesions in 

periapical abscesses using the android application combined with ImageJ software on the research 

subjects is 71,68 mm2. Based on table 2, it is also found that the mean number of lesions in 10 study 

subjects is 21.51 mm2 with a standard deviation or standard deviation from the mean value of 20.92 

mm2.

Table 3. Statistical Tests on the Difference in the amount of Lesions in Periapical Abscesses using ImageJ 

Software and Android Applications combined with ImageJ Software 

Measurement N Mean P-value 

Software ImageJ 10 3.88±2.13 

0,039 

Android Application 10 21.51±20.92 

Based on table 3, the difference in the number of lesions in periapical abscess using 

ImageJsoftware and android application is combined with ImageJ software. From the results of 

research using the Independent T Test, there are 10 radiographic images of periapical abscesses. The 

average number using ImageJ software is 3.88 mm2 and using the android application combined with 

ImageJ software is 21.51 mm2. The standard deviation using ImageJ software is 2.13 mm2 and using 

an android application combined with ImageJ software is 20.92 mm2. The results of the Independent 

T Test also show the significance of the difference between using ImageJ software and the android 

application combined with ImageJ software, there is a significance value (P-Value) of 0.04. The P-

Value value indicates less than 0.05 which means that there is a very significant difference between 

using ImageJ software and android applications that are integrated with ImageJ software. The results 

of research on the number of lesions using an android application combined with ImageJ software 

have increased compared to using ImageJ software. Thus the null hypothesis (H0) is rejected and the 

alternative hypothesis (Ha) is accepted

 

DISCUSSION 

Based on table 4, there is a significant difference between the measurement of periapical 

abscess lesion area using ImageJ Software and Measurement using an Android-based application 

combined with ImageJ Software. The results of the study using the Independent T Test that there are 
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differences in the accuracy of the measurement results of periapical abscess lesion area with ImageJ 

software and Android applications. Thus the null hypothesis (H0) is rejected and the alternative 

hypothesis (Ha) is accepted. 

Researchers argue that in making Android-based applications there are still deficiencies in the 

preprocessing part of filtering and binary to calculate the area of the lesion so that it gets very 

significant results in reading radiolucent and radioopaq images that affect the measurement results of 

periapical abscess lesion using ImageJ software and Android Application. It can be said that the 

results of the research still need to be developed in the future so that there are no more shortcomings, 

especially in the Android-based measurement system so that it will produce better results. 

This is in line with research conducted by Rikko et al (2017), showing that based on the results 

of radiographic imaging studies using the Android-based Adaptive Region Growing Approach 

method is able to detect pulpitis with an accuracy rate of 70% on android. In addition, other studies 

from Auzan et al (2015), showed that the results of the study resulted in an increase in image quality 

so as to produce periapical radiographic images that have better quality. This shows an increase in 

image accuracy in this study, especially in the case of periapical abscesses by looking at the results of 

reading radiographic images on an android-based application to give a clearer difference in 

radiolucent and radioopaq images. 
[8] [9] 

Periapical abscess is a collection of pus locally around the tip of the nonvital tooth root which 

is the result of pulp death. Periodontal abscesses may be acute or chronic. Description of acute 

periapical abscess is a collection of pus that is localized around the apex of a nonvital tooth that has a 

picture of the process of producing acute pus. Chronic periapical abscess is a collection of pus which 

is localized around the apex of a nonvital tooth that has the characteristics of a long, low level of pus, 

whether acute or chronic. Periapical abscesses generally originate from pulp tissue necrosis. Infected 

tissue causes some cells to die and break down, leaving cavities that contain infected tissue and cells. 
[10]

 

Periapical abscess is an extension of pulp infection into periapical tissue, fracture of the tooth 

with an open pulp, perforation of the apical foramen during root canal treatment which causes the 

entry of pulp microorganisms into the periapical area. Many of the symptoms that can occur cause 

pulp necrosis if left untreated and depend on the virulent microorganisms involved and the overall 

integrity of the patient's defense mechanism. From its origin in the pulp, the inflammatory process 

extends to the periapical tissue, where it can be present as granulomas or cysts (if chronic) or 

abscesses (if acute). Acute exacerbations of chronic lesions can also be seen. Necrotic pulp tissue 

debris, inflammatory cells, and bacteria, especially anaerobes, all function to stimulate and maintain 

the periapical inflammatory process. Periapical periodontitis can develop into a periapical abscess 

where a collection of pus forms at the apex of the tooth, with the consequent spread of infection from 

the dental pulp. The symptoms are pain that can be continuous, throbbing pain.
[11] [12] [13]

 

Periapical abscess and focal inflammation of the tooth root occurs by pernetration of bacteria 

into the pulp area, mainly of preceding dental caries and plaque formation on the site, which may 

allow the entry of bacteria into the soft tissues of tooth [1]. Localization of pus in the alveolar region 

at the root apex of tooth is a clinical definition used to explain dentoalveolar abscess. An abscess at 

the end of a tooth is called periapical abscess.Profound caries lesions may lead to invasion of 

microorganisms to the dental pulp. Periapical lesions develop as a sequeale to pulp disease. Periapical 

lesions can promote the development of dentoalveolar abscess and periapical bone loss. They are 

generally diagnosed examination or following acute pain in tooth.
[14] [15] 

Acute Apical Abscess is considered one of the most common causes of dental emergency. 

Tissue damage in this condition depends on the bacterial counts, virulence factors and host 

response.Acute apical abscesses (AAA) are caused by bacteria that egress the infected root canal and 

invade the periradicular tissues to establish an extraradicular infection and evoke purulent 
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inflammation. Clinically, the disease is characterized by spontaneous pain, tenderness/pain to 

percussion and pain on palpation. The presence of soft-tissue swelling indicates diffusion through 

bone and may result in life-threatening conditions if immediate treatment is not provided.Acute apical 

abscess is caused by bacteria that leave the infected dental root canal to invade the periodontal tissues. 

Most species occurring in abscesses are also found in asymptomatic infections; therefore, the 

possibility exists that not only the presence of certain species but also their specific counts influence 

the appearance of symptoms. 
[16] [17] [18]

 

Abscesses are associated with acute clinical signs and symptoms such as pain, suppurative 

exudation, and swelling. Histopathologically, periapical acute abscesses are characterized by an 

intense, localized 1,2 neutrophil and macrophage infiltration, diffused in a necrotic matrix surrounded 

by a fibrous connective tissue;' lymphocytes and mast cells can be observed, but they occur in low 

numbers. diagnosis and management of necrotic dental pulp cases that are associated with apical 

pathosis possess difficulties. the role of bacteria and their toxic by-products in pathosis and manage 

the case properly by providing the appropriate treatment measures. 
[19] [20] 

The development of technology has developed very rapidly. No doubt this has helped a lot in 

the world of health in solving some of the existing problems. One of the technologies in the world of 

health that is used to detect internal disease is X-Ray. There is one application of X-Ray that is used 

by dentists to see all layers of teeth, namely periapical radiographs. However, the output of this tool 

does not always produce clear data or images. So that this affects the doctor's diagnosis. One way to 

improve the results of periapical is to use image processing. Through this digital image processing, it 

can help in answering these dental radiology challenges with more objective diagnosis. With Android-

based tools, it is expected that usage will be easier and more efficient. The method used in this thesis 

is the Adaptive Region Growing Approach. This method is used to provide details of medical images 

based on the region created in the image. 
[8] 

 

 Based on the results of the 2017 Rikko study, the implementation of periapical radiographs using 

the Adaptive Region Growing Approach method and euclidean algorithm is able to detect pulpitis. 

Accuracy results are better for images that use segmentation with an accuracy difference of 10%, 

which means segmentation has the best effect on image detection and accuracy in detecting the 

system by using a threshold value of 0.3 and a pixel size of 256 x 256 which is 70%. 
[8] [21] [22] [23][24] [25]

 

The variable that distinguishes the results of this study with previous research is the difference 

in the sample and the use of ImageJ Software used. This was done to see if there were differences in 

the radiographic features of periapical abscess lesions using ImageJ Software and the Android-based 

Adaptive Region Growing Approach method. Auzan et al in 2015 stated that by using the Android-

based Adaptive Region Growing Approach method there was an increase in image quality so as to 

produce periapical radiographic images that have better quality. 

 

CONCLUSION 

The average number of lesions in periapical abscesses using ImageJ Software was 3.88 mm2 

and the average number of lesions in periapical abscesses using Android-based Adaptive Region 

Growing Approach and ImageJ Software was 21.51 mm2. Based on the Independent T Test, it shows 

that there is a significance value (P-value) of 0.04. The P-Value shows less than 0.05 (p <0.05) 

meaning that there is a difference between the measurement of periapical abscess area using ImageJ 

Software and Measurement after using Android-based Adaptive Region Growing Approach and 

ImageJ Software. 

 

SUGGESTION 

The researcher should then conduct an initial survey on the application or software that will be used in 

the study and the researcher suggests conducting research on developing an Android-based Adaptive 
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Region Growing Approach method to get better results related to the unit of measurement in the 

application 
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