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ABSTRACT

Objectives: The objective of this paper was to compare clinical diagnoses with histopathological 

diagnosis of periapical granulomas (PGs) and radicular cysts (RCs). Additionally, the objectives of the 

study were to evaluate grade of inflammation between lesion specimens, to evaluate anatomical 

distribution of periapical lesions (PL) and to determine their size. 

Materials and methods: The sample was composed of patients with provisional diagnosis of PL 

(periapical granuloma or periapical cyst). Leading parameters for distinction between lesions were their 

x-ray appearance and their size. Definitive diagnosis was made using histological examination. In addition 

to the histopathological examination, the degree of inflammation was assessed. 

Results: No statistical difference was found between provisional and histopathological diagnosis of 

the PGs and RCs (p = 0.079). These lesions are commonly located in the anterior maxilla (53.2%) followed 

by posterior mandible (26.6%), but statistical difference concerning anatomical distribution of PGs and 

RCs was not found (p>0.05). A statistically significant difference was found (p<0.05) when comparing 

area size of RCs and PGs. PGs showed higher level of inflammation in comparison with RCs (p<0.05). 

Conclusion: Clinical diagnosis of PGs and RCs based on a radiological assessment of the characteristics 

of periapical lesions is not reliable during differential diagnosis. Therefore, histopathological 

examination remains the only valid analysis of these lesions. The intensity of the inflammation was more 

prominent in the granulomas than the cysts, whilst the cysts are generally larger in size when compared to 

granulomas. The frontal region of the maxilla was the common site of periapical lesions. 
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Introduction

Periapical inflammatory lesions are chronic in-

flammatory changes in the apical parodontium 

caused by the constant release of harmful bacterial 

toxins and bacterial metabolism products from 

necrotic pulp [1-3]. The basic clinical characteristics 

of periapical lesion is bone resorption in the area of 

the apex of the tooth root. Bone resorption occurs 

due to the interaction of the host defense forces and 

the virulence factors of microorganisms by which the 

surrounding tissue seeks to limit the spread of bacte-

ria to adjacent structures and distant tissues [4].

Periapical inflammatory lesions are common 

findings in dental practice. Their diagnosis is simple 

and is based on a x-ray findings indicating the pre-

sence of radiolucency in the root apex with the loss of 

the lamina dura [5]. These lesions can be diagnosed 

after the onset of acute odontogenic pain, however a 

coincidental finding of asymptomatic periapical 

radiolucency on routine x-rays is more common.

Today, there are numerous classifications, how-

ever, the most commonly used classification is the 

histopathological finding first presented by Hirch et 

al. in 1979 [6]. According to this classification, all 

chronic periapical inflammatory lesions are divided 

into: periapical granulomas, radicular cysts, periapi-

cal scars, and other lesions [7]. Of these aforemen-

tioned periapical lesions, the most frequent are 

periapical granulomas and cysts. The pathophysio-

logical periapical granuloma represents a localized 

grafting of granulation tissue interspersed with 

chronic inflammatory cells (dominantly macropha-

ges and lymphocytes) surrounded by fibrous 

connective tissue [3]. The presence of epithelial cells, 

derived from Malasez's epithelial cells, and demon-

strating the ability of proliferation has been found in 

the granuloma composition. Further development of 

granulomas containing epithelial components can 

result in radicular cysts development [8]. Radicular 

cysts are specific in composition. Histopathological, 

they consist of two components: inner epithelial 

lining, external fibrous wall and the lumen of the cyst 

filled with liquid [9].

The interest of modern dentistry is to find specific 

clinical indicators that will enable the accurate diag-

nosis of periapical lesions, and which will properly 

guide a therapy.

Differential diagnosis between periapical granu-

lomas and cysts is a problem that the clinician often 

encounters within everyday practice [10, 11]. Radio-

graphic and clinical characteristics of periapical 

lesions can be very similar and difficult to distinguish 

[12, 13]. The significance of differential diagnosis is 

even greater because the correct diagnosis determi-

nes the therapeutic approach and the timely inter-

vention of the surgeon. In practice, the diagnosis can 

only be confirmed by a histopathological finding [12, 

14]. Therefore, one of the aims of this paper was to 

compare the provisional diagnosis of periapical gra-

nulomas and cysts with histopathological diagnosis 

and determine the degree of inflammation. Additio-

nal research objectives were to determine the anato-

mical distribution of lesions and their size.

Materials and methods

Protocol for this study was approved by the local 

Institutional Ethical Committee Board. Every single 

participant signed informed consent to be part of this 

study. All procedures were conducted in accordance 

to the Helsinki Declaration.

Patients included in this study were healthy 

individuals with no signs of systemic disease who 

were referred to the Oral Surgery Department for 

suspicion of periapical inflammatory lesion. All of 

them were clinically and radiographically examined 

in order to set provisional diagnosis (periapical gra-

nuloma or radicular cysts). The leading parameter 

for distinction between granuloma and cysts was 

their x-ray appearance. Lesions that appeared as 

well-defined radiolucency with radiopaque border 

from the adjacent bone bigger than 10mm in 

diameter were considered as cysts. Contrary smaller 

lesions which could be either well-defined or with 

irregular borders on the x-ray were considered as 

granulomas (Figure 1). 

The total number of samples consisted of 79 

periapical inflammatory lesions were acquired by 

alveolar curettage after tooth/root extraction or 

periapical curettage after apicoectomy or cystectomy 

alone. All collected specimens were immediately 

submerged in to 10% buffered formalin until 

histopathological evaluation. Hematoxylin–Eosin 

(HE x200) was used to stain histological sections for 
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microscopic evaluation. Lesions consisting of granu-

lation tissue infiltrated with chronic inflammatory 

cells (lymphocytes, plasma cells, mast cells, and ma-

crophage) were diagnosed as periapical granulomas 

In addition to histopathological evaluation of 

specimens the presence of inflammatory infiltrate 

was measured at 250x magnification and graded as 

level of inflammation as follows: grade I inflamma-

tory cells less than 1/3 per field, grade II inflamma-

tory cells less between 1/3 and 2/3 per field, and 

grade III inflammatory cells higher than 2/3 per field 

(Figure 3). 

Statistical analysis

Data were descriptively and comparatively ana-

lyzed using the Microsoft Excel 2016, accompanied 

by a chi-square test. Level of significance was p = 0.05.

Results

Based on histopathological diagnosis, the final 

sample consisted of 79 inflammatory periapical 

lesions that included 31 PGs (39.2%) and 48 RCs 

(60.8%). 

(PGs) (Figure 2). Lesions with lumen, epithelial lining 

and fibrous capsule with differentiating inflamma-

tory infiltrate were regarded as radicular cysts (RCs) 

(Figure 2).

Comparison of clinical and histopathological 

diagnoses revealed that 56 (70.89%) of clinical 

diagnoses were coincident with histopathological 

reports but in 23 (29.11%) of the samples, the clinical 

diagnoses were not confirmed by the histopatho-

logical report. No statistical difference was observed 

between clinical diagnosis with histopathological 

diagnosis (p = 0.079).

The mild inflammation was observed in 14 cases, 

moderate inflammation in 34 cases and severe 

inflammation was observed in 31 cases. Out of 14 

cases of mild inflammation, 12 (85.7%) was reported 

in RCs, while only 2 (14.3%) in PGs. Moderate 

inflammation of RC was observed in 22 cases (7%), 

and 12 cases (35.3%) of moderate inflammation in 

PGs. Out of 31 cases of severe inflammation, 14 

(45.2%) were observed in RCs, while 17 (54.8%) of 

them were reported in PGs (Table 1). There was a 

statistical difference between the levels of inflam-

mation of PGs in comparison with level of inflamma-

tion of RCs (p < 0.05).

Hadžiabdić N, Džanković A, Osmanović A, Ljiljić I, Halilović S

Figure 1. The radiographic and macroscopic appearance of radicular cysts and periapical granuloma. 
A The appearance of a radicular mandible cyst in the orthopantomogram (large radiolucency with 
sharp borders); B Macroscopic specimen of a completely removed cyst; C Appearance of periapical 
granuloma in the orthopantomogram in the region 47; D Macroscopic specimen of extracted tooth 
with periapical granuloma.

Figure 2. Histopathology of periapical granuloma and radicular cysts (HE staining 250x). 
A Microscopic appearance of periapical granuloma with pronounced inflammatory infiltrate 
dominated by neutrophils, plasma cells, histiocytes, mast cells and eosinophils; 
B Microscopic appearance of a typical radicular cyst with epithelial lining and cholesterol clefts.

A
A

A

C C

B
B

B

D D

Figure 3. Intensity of inflammatory reaction of radicular cysts and periapical granulomas (examples). 
A Chronic inflammation of the moderate intensity (grade 2) in the connective tissue of the 
de-epithelized cyst wall (HE, x 250); B Severe intensity chronic inflammation (grade 3) in the cyst 
wall whose epithelium is mostly preserved (HE, x 250); C Moderate inflammation (grade 2) in granuloma 
tissue (HE, x125); D Severe inflammation (grade 3) in the tissue of the granuloma (HE, x 250).
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A The appearance of a radicular mandible cyst in the orthopantomogram (large radiolucency with 
sharp borders); B Macroscopic specimen of a completely removed cyst; C Appearance of periapical 
granuloma in the orthopantomogram in the region 47; D Macroscopic specimen of extracted tooth 
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A Microscopic appearance of periapical granuloma with pronounced inflammatory infiltrate 
dominated by neutrophils, plasma cells, histiocytes, mast cells and eosinophils; 
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Out of 79 lesions, the smallest was RC with an area 
2 2

of 4 mm , whilst the biggest was RC with 2000 mm . 

The median (the value that splits the given numbers 
2

to two equal sets) was 100 mm . All lesions with an 
2 

area less than 100 mm were considered as “small” 
2lesions, while an area of ≥ 100 mm  was used for 

“big” lesions. Of the 36 lesions small lesions, 36.1% 

were RCs, and 63.9% were PGs. Out of 43 big lesions, 

81.4% were RCs, while only 8 (18.6%) of them were 

PGs (Table 1). Based on these results, it was 

concluded that a statistically significant difference 

was observed (p<0.05) whilst comparing the area 

size of RC and PG. 

Regardless of the anatomical distribution of the 

PGs and RCs, lesions mostly occurred in the anterior 

maxilla (53.2%), succeeded by the posterior 

mandible (26.6%) (Table 2). Of the 31 periapical 

Discussion

Setting up a timely diagnosis of periapical 

inflammatory lesions remains a challenge within 

dentistry among endodontists and oral surgeons. 

The focus of interest in this paper are periapical 

granulomas and radicular cysts, which are the most 

frequent periapical lesions that are sometimes 

difficult to distinguish using classic diagnostic tools 

such as x-rays. On our sample, we analyzed the 

anatomical distribution and size of the lesion, 

verified the correlation between the provisional and 

pathophysiological diagnosis, and realized the 

degree of inflammation in the tissues of all examined 

lesions.

Using differential diagnosis, it is not difficult to 

distinguish periapical inflammatory lesions from 

other lesions (e.g. tumors, developmental cysts) as 

they are always associated with tooth necrosis [15, 

16]. The finding of periapical radiolucency in the area 

of the intact or vital tooth excludes the inflammatory 

lesion. The problem is the differential diagnosis of 

chronic lesions, such as cysts and granulomas, as they 

have the similar clinical appearance and x-ray fin-

dings, however are in histopathological sense dis-

tinct lesions [17].

As clinicians in everyday practice, we commonly 

use x-ray images to help diagnose periapical in-

flammatory lesions being the case in this study. 

Although inevitable and useful, x-ray images have 

numerous limitations. Radiographic interpretation is 

often caused by personal error during interpretation 

as the change in angulation of the radiographic tube 

can result in a completely different appearance of the 

lesion, causing the lesion to appear smaller or larger. 

Different observers may have different interpreta-

tions of the same lesions and additionally the 

observer can individually show deviations in their 

consistency. In conventional x-rays, it is possible to 

see only two dimensions of an anatomical structure, 

and due to superposition it is possible that some 

details remain hidden. In this regard, optimal 

radiographic recordings should be recorded with a 

parallel technique, as this will ensure the reproduci-

bility of x-ray images.

Because of the abovementioned disadvantages, an 

inexperienced clinician can easily make mistake in 

the analysis of the image and receive a wrong 

granulomas, 51.6% were in the anterior maxilla, 

succeeded by the posterior mandible (25.8%). The 

anatomical distribution of RCs was similar with 

54.2% cases in anterior maxilla and 27.1% of cases in 

posterior mandible. There was a lack of statistical 

difference between the anatomical distribution of 

PGs in comparison with anatomical distribution of 

RCs (p>0.05). Out of the 79 samples, 36 were female 

and 43 were male patients (Table 1). The mean age of 

the patients was 45.65 years, ranging from 15 to 82 

years. The mean age range with periapical granuloma 

was 46.25 years, ranging from 27 to 82 years, while 

the mean age range with radicular cyst was 45.25 

years ranging from 15 to 77 years.

diagnosis. Although in our study the statistically 

significant difference among provisional and 

histopathological diagnosis was not been confirmed, 

it has to be noted that there were cases in which the 

clinical assessment did not match with a definitive 

histopathological finding. This was most commonly 

occurring in lesions whose size in the x-ray shot was 
2less than 100mm  i.e. which were characterized as 

small lesions. Thus Abbot emphasizes that periapical 

granulomas and radicular cysts as lesions with a clear 

histopathological difference cannot be differentiated 

clinically [18]. According to the same author, the 

appearance of radiolucency with clear boundaries 

cannot be used as a diagnostic criterion for radicular 

cyst. Clearly defined boundaries, according to 

contemporary interpretations, indicate the presence 

of an old lesion that is slowly developing, while 

diffuse boundaries indicate a rapidly expanding 

lesion [18]. According to Abbot, lesion size is 

irrelevant when it comes to differential diagnosis of 

periapical inflammatory lesions because small and 

large lesions can be granulomas, abscesses or cysts 

[18]. Similar opinions are also made by many other 

authors [19, 20]. According to our research, a statisti-

cally significant difference in the size of lesions was 

confirmed with smaller lesions being mostly consi-

dered as granulomas whilst larger lesions considered 

as cysts. Similar observations have been made by 

Çalışkan et al. where lesions up to 9.9mm in diameter 

were considered granulomas and 10-20 mm in 

diameter lesions were considered periapical cysts 

[5]. Taking into account the limitations of their own 

study, the same authors consider that the size of the 

lesion on the x-ray cannot be taken as a safe diag-

nostic criterion [5]. Carrillo et al. in a radiographic 

study of 70 samples, although finding a difference in 

size between the granuloma and cyst, consider that a 

radiographic assessment of lesion size cannot be 

sufficiently reliable for a final diagnosis [20]. This is 

supported by the fact that the epithelized granulo-

mas are often larger in size and cannot be dis-

tinguished from pure cysts only as a result of x-ray 

[20]. Lia et al. also confers to the problem of clinical 

and radiographic differentiation of small periapical 

lesions [11]. All the above state that histopathology is 

the most reliable method used in distinguishing 

periapical inflammatory lesions, especially periapi-

cal granulomas and radicular cysts.
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Parameter

PG PC TOTAL

Gender

Anterior maxilla

Posterior maxilla

Anterior mandible

Posterior mandible

Maxilla (not specified)

Mandible (not specified)

Total

 16 (51.6%)

3 (9.7%)

4 (12.9%)

8 (25.8%)

0 (0%)

0 (0%)

31 (100%)

 26 (54.2%)

2 (4.2%)

3 (6.3%)

13 (27.1%)

2 (4.2%)

2 (4.2%)

48 (100%)

 42 (53.2%)

5 (6.3%)

7 (8.9%)

21 (26.6%)

2 (2.5%)

2 (2.5%)

79 (100%)

Male 

Female

Level of inflammation Mild inflammation

Moderate inflammation

Severe inflammation

Size 2<100 mm
2≥100 mm

Radicular  cysts

33 (68.8%)

15 (31.2%)

12 (85.7%)

22 (64.7%)

14 (45.2%)

13 (36.1%)

35 (81.4%)

Periapical 
granulomas

10 (32.3%)

21 (67.7%)

2 (14.2%)

12 (35.3%)

17 (54.8%)

23 (63.9%)

8 (18.6%) Table 1. Relationship of 
level of inflammation 
and size with types of lesions

Table 2. Anatomical 
distribution of the 
PGs and RCs
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81.4% were RCs, while only 8 (18.6%) of them were 

PGs (Table 1). Based on these results, it was 

concluded that a statistically significant difference 

was observed (p<0.05) whilst comparing the area 

size of RC and PG. 

Regardless of the anatomical distribution of the 

PGs and RCs, lesions mostly occurred in the anterior 

maxilla (53.2%), succeeded by the posterior 

mandible (26.6%) (Table 2). Of the 31 periapical 

Discussion

Setting up a timely diagnosis of periapical 

inflammatory lesions remains a challenge within 

dentistry among endodontists and oral surgeons. 

The focus of interest in this paper are periapical 

granulomas and radicular cysts, which are the most 

frequent periapical lesions that are sometimes 

difficult to distinguish using classic diagnostic tools 

such as x-rays. On our sample, we analyzed the 

anatomical distribution and size of the lesion, 

verified the correlation between the provisional and 

pathophysiological diagnosis, and realized the 

degree of inflammation in the tissues of all examined 

lesions.

Using differential diagnosis, it is not difficult to 

distinguish periapical inflammatory lesions from 

other lesions (e.g. tumors, developmental cysts) as 

they are always associated with tooth necrosis [15, 

16]. The finding of periapical radiolucency in the area 

of the intact or vital tooth excludes the inflammatory 

lesion. The problem is the differential diagnosis of 

chronic lesions, such as cysts and granulomas, as they 

have the similar clinical appearance and x-ray fin-

dings, however are in histopathological sense dis-

tinct lesions [17].

As clinicians in everyday practice, we commonly 

use x-ray images to help diagnose periapical in-

flammatory lesions being the case in this study. 

Although inevitable and useful, x-ray images have 

numerous limitations. Radiographic interpretation is 

often caused by personal error during interpretation 

as the change in angulation of the radiographic tube 

can result in a completely different appearance of the 

lesion, causing the lesion to appear smaller or larger. 

Different observers may have different interpreta-

tions of the same lesions and additionally the 

observer can individually show deviations in their 

consistency. In conventional x-rays, it is possible to 

see only two dimensions of an anatomical structure, 

and due to superposition it is possible that some 

details remain hidden. In this regard, optimal 

radiographic recordings should be recorded with a 

parallel technique, as this will ensure the reproduci-

bility of x-ray images.

Because of the abovementioned disadvantages, an 

inexperienced clinician can easily make mistake in 

the analysis of the image and receive a wrong 

granulomas, 51.6% were in the anterior maxilla, 

succeeded by the posterior mandible (25.8%). The 

anatomical distribution of RCs was similar with 

54.2% cases in anterior maxilla and 27.1% of cases in 

posterior mandible. There was a lack of statistical 

difference between the anatomical distribution of 

PGs in comparison with anatomical distribution of 

RCs (p>0.05). Out of the 79 samples, 36 were female 

and 43 were male patients (Table 1). The mean age of 

the patients was 45.65 years, ranging from 15 to 82 

years. The mean age range with periapical granuloma 

was 46.25 years, ranging from 27 to 82 years, while 

the mean age range with radicular cyst was 45.25 

years ranging from 15 to 77 years.

diagnosis. Although in our study the statistically 

significant difference among provisional and 

histopathological diagnosis was not been confirmed, 

it has to be noted that there were cases in which the 

clinical assessment did not match with a definitive 

histopathological finding. This was most commonly 

occurring in lesions whose size in the x-ray shot was 
2less than 100mm  i.e. which were characterized as 

small lesions. Thus Abbot emphasizes that periapical 

granulomas and radicular cysts as lesions with a clear 

histopathological difference cannot be differentiated 

clinically [18]. According to the same author, the 

appearance of radiolucency with clear boundaries 

cannot be used as a diagnostic criterion for radicular 

cyst. Clearly defined boundaries, according to 

contemporary interpretations, indicate the presence 

of an old lesion that is slowly developing, while 

diffuse boundaries indicate a rapidly expanding 

lesion [18]. According to Abbot, lesion size is 

irrelevant when it comes to differential diagnosis of 

periapical inflammatory lesions because small and 

large lesions can be granulomas, abscesses or cysts 

[18]. Similar opinions are also made by many other 

authors [19, 20]. According to our research, a statisti-

cally significant difference in the size of lesions was 

confirmed with smaller lesions being mostly consi-

dered as granulomas whilst larger lesions considered 

as cysts. Similar observations have been made by 

Çalışkan et al. where lesions up to 9.9mm in diameter 

were considered granulomas and 10-20 mm in 

diameter lesions were considered periapical cysts 

[5]. Taking into account the limitations of their own 

study, the same authors consider that the size of the 

lesion on the x-ray cannot be taken as a safe diag-

nostic criterion [5]. Carrillo et al. in a radiographic 

study of 70 samples, although finding a difference in 

size between the granuloma and cyst, consider that a 

radiographic assessment of lesion size cannot be 

sufficiently reliable for a final diagnosis [20]. This is 

supported by the fact that the epithelized granulo-

mas are often larger in size and cannot be dis-

tinguished from pure cysts only as a result of x-ray 

[20]. Lia et al. also confers to the problem of clinical 

and radiographic differentiation of small periapical 

lesions [11]. All the above state that histopathology is 

the most reliable method used in distinguishing 

periapical inflammatory lesions, especially periapi-

cal granulomas and radicular cysts.
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Parameter

PG PC TOTAL

Gender

Anterior maxilla

Posterior maxilla

Anterior mandible

Posterior mandible

Maxilla (not specified)

Mandible (not specified)

Total

 16 (51.6%)

3 (9.7%)

4 (12.9%)

8 (25.8%)

0 (0%)

0 (0%)

31 (100%)

 26 (54.2%)

2 (4.2%)

3 (6.3%)

13 (27.1%)

2 (4.2%)

2 (4.2%)

48 (100%)

 42 (53.2%)

5 (6.3%)

7 (8.9%)

21 (26.6%)

2 (2.5%)

2 (2.5%)

79 (100%)

Male 

Female

Level of inflammation Mild inflammation

Moderate inflammation

Severe inflammation

Size 2<100 mm
2≥100 mm

Radicular  cysts

33 (68.8%)

15 (31.2%)

12 (85.7%)

22 (64.7%)

14 (45.2%)

13 (36.1%)

35 (81.4%)

Periapical 
granulomas

10 (32.3%)

21 (67.7%)

2 (14.2%)

12 (35.3%)

17 (54.8%)

23 (63.9%)

8 (18.6%) Table 1. Relationship of 
level of inflammation 
and size with types of lesions

Table 2. Anatomical 
distribution of the 
PGs and RCs
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Given that periapical granulomas and radicular 

cysts were basically inflammatory lesions, it was 

interesting to analyze their degree of inflammation 

graded by degrees. In our research, we have revealed 

that granulomas contain a higher intensity of inflam-

matory response compared to cysts. In other words, 

third degree inflammation is commonly found in 

granulomas. The outcomes of our research are 

compatible with the results of various other authors 

[21-30]. A higher intensity of inflammation in the 

granuloma is associated with the fact that this type of 

lesion represents a defensive reaction to the contents 

of the root canal of the avital tooth. The presence of 

plasma cells, lymphocytes and monocytes suggests 

the involvement of the local humoral and cell media-

ted immune responses in the lesions development 

[31].

In terms of anatomical distribution, most of our 

samples of periapical granulomas and radicular cysts 

were mainly located in the front of the maxilla, which 

is consistent with a large number of studies. Thus, on 

the examined sample (n = 93), Çalışkan et al. confirm 

that 77 lesions were located in the front of the maxilla 

[5]. In a comprehensive twenty-year analysis of 17 

038 samples of which 3626 were inflammatory lesi-

ons, most radicular cysts and periapical granulomas 

were also located in the front maxilla [8]. Periapical 

inflammatory lesions are mainly located in the 

maxilla, which is corroborated by Berar et al [3]. For 

70 samples of periapical lesions, Carrilo et al. confir-

med the maxillary location for 68.5% of lesions with 

the most commonly affected lesions being in the fron-

tal maxillary region. Furthermore, maxillary localiza-

tion predominates also in many other studies [9, 12, 

32-34]. Regarding the second most frequent locali-

zation, there are certain differences between the 

studies. According to Croitor et al, these are mandi-

bular lateral teeth [9]. Diegues claims that this is a 

maxillary posterior region [32]. According to Safi et 

al, this is the posterior region of the maxilla and 

mandible [33]. In our study, another localization of 

the frequency of periapical inflammatory lesions was 

the posterior mandibular region.

According to the gender and age distribution of 

both types of periapical lesions, according to our 

studies, they appeared in both sexes from middle 

adolescence to older age. The same is the case with 

most other studies dealing with the same problem [3, 

5, 8]. This means that periapical lesions, primarily 

5. Çalışkan MK, Kaval ME, Tekin U, Ünal T. 

Radiographic and histological evaluation of 

persistent periapical lesions associated with 

endodontic failures after apical microsurgery. Int 

Endod J 2016;49(11):1011-19.

6. Hirsch JM, Ahlström U, Henrikson PA, Heyden G, 

Peterson LE. Periapical surgery. Int J Oral Surg 

1979;8(3):173–85.

7. Berlinck T, Tinoco JM, Carvalho FL, Sassone LM, 

Tinoco EM. Epidemiological evaluation of apical 

periodontitis prevalence in an urban Brazilian 

population. Braz Oral Res 2015;29(1):1–7.

8. Becconsall-Ryan K, Tong D, Love RM. Radiolucent 

inflammatory jaw lesions: a twenty-year 

analysis. Int Endod J 2010;43(10):859-65. 

9. Croitoru IC, Crăiţoiu Ş, Petcu CM, Mihăilescu OA, 

Pascu RM, Bobic AG, et al. Clinical, imagistic and 

histopathological study of chronic apical 

periodontitis. Rom J Morphol Embryol 

2016;57(2 Suppl):719–28.

10. White SC, Sapp JP, Seto BG, Mankovich NJ. 

Absence of radiometric differentiation between 

periapical cysts and granulomas. Oral Surgery, 

Oral Med Oral Pathol 1994;78(5):650–4. 

11. Lia RC, Garcia JM, Sousa-Neto MD, Saquy PC, 

Marins RH, Zucollotto WG. Clinical, radiographic 

and histological evaluation of chronic periapical 

inflammatory lesions. J Appl Oral Sci 2004; 

12(2):117-20. 

12. Gbadebo SO, Akinyamoju AO SA. Periapical 

Pathology : Comparison of Clinical Diagnosis and 

Histopathological Findings. J West African Coll 

Surg 2014;4(3):74–88.

13. Farhadi F, Mirinezhad SS, Zarandi A. Using 

Periapical Radiography to Differentiate Periapi-

cal Granuloma and Radicular Cysts. Avicenna J 

Dent Res 2016;8(2):e30882.

14. Guo J, Simon JH, Sedghizadeh P, Soliman ON, 

Chapman T, Enciso R. Evaluation of the reliability 

and accuracy of using cone-beam computed 

tomography for diagnosing periapical cysts from 

granulomas. J Endod 2013;39(12):1485-90. 

15. Gbolahan O, Fatusi O, Owotade F, Akinwande J, 

Adebiyi K. Clinic pathology of Soft Tissue Lesions 

Associated With Extracted Teeth. J Oral 

Maxillofac Surg 2008;66(11):2284–9.

granulomas and cysts, occur over a broad age range 

and almost equally in both sexes.

Conclusion

This paper did not find a statistically significant 

difference between the provisional and histopatho-

logical diagnosis of granulomas and radicular cysts. 

Therefore, our opinion is that granulomas and cysts 

do not give specific clinical or radiological features 

that could be guided during the setup of differential 

diagnosis. Taking into account all the limitations of 

conventional radiography, the "gold standard" in 

setting up a diagnosis of periapical inflammatory 

lesion remains a histopathological examination. The 

size / diameter of the periapical lesion in the x-ray 

cannot be taken as a reliable diagnostic criterion. 

According to the results of our research, the most 

frequent site of periapical lesions was the frontal 

region of maxilla. Cysts are generally larger than 

granulomas, while the degree of the inflammatory 

reaction is more prominent in the granulomas than 

the cysts. Modern dentistry continues to challenge 

the precise clinical distinction of periapical 

granulomas from radicular cysts.

References

1. Graunaite I, Lodiene G, Maciulskiene V. Patho-

genesis of Apical Periodontitis: a Literature 

Review. J Oral Maxillofac Res 2012;2(4).

2. Persoon IF, Özok AR. Definitions and Epidemio-

logy of Endodontic Infections. Curr Oral Heal 

Reports 2017;4(4):278–85.

3. Berar AM, Bondor CI, Matroş L, Câmpian RS. 

Radiological, histological and immunohisto-

chemical evaluation of periapical inflammatory 

lesions. Rom J Morphol Embryol 2016; 

57(2):419–25.

4. Sasaki H, Hirai K, Martins CM, Furusho H, 

Battaglino R, Hashimoto K. Interrelationship 

Between Periapical Lesion and Systemic 

Metabolic  Disorders.  Curr Pharm Des 

2016;22(15):2204–15.

16. Huang H, Chen Y, Ko E, Chuang F, Chen P, Chen C, 

et al. Retrospective analysis of no endodontic 

periapical lesions misdiagnosed as endodontic 

apical periodontitis lesions in a population of 

Taiwanese patients. Clin Oral Invest 2017; 

21(6):2077–82.

17. Gundappa M, Ng S, Whaites E. Comparison of 

ultrasound, digital and conventional radiogra-

phy in differentiating periapical lesions. Dento-

maxillofacial Radiol 2006;35(5):326–33.

18. Abbott P V. The periapical space - A dynamic 

interface. Aust Endod J 2002;28(3):96–107. 

19. Zain RB, Roswati N, Ismail K. Radiographic 

features of periapical cysts and granulomas. 

Singapore Dent J 1989;14(1):29–32.

20. Carrillo C, Penarrocha M, Ortega B, Martí E, 

Bagán JV, Vera F. Correlation of Radiographic Size 

and the Presence of Radiopaque Lamina With 

Histological Findings in 70 Periapical Lesions. J 

Oral Maxillofac Surg 2008;66(8):1600–5. 

21. Costa Neto H, de Andrade AL, Gordón-Núñez MA, 

Freitas Rde A, Galvão HC. Immuno-expression of 

tryptase-positive mast cells in periapical granu-

lomas and radicular cysts. Int Endod J. 2015; 

48(8):729-35 

22. Peixoto RF, Pereira Jdos S, Nonaka CF, Silveira EJ, 

Miguel MC. Immunohistochemically analysis of 

FoxP3+ cells in periapical granulomas and radi-

cular cysts. Arch Oral Biol 2012;57(9):1159–64.

23. Nonaka CF, Maia AP, Nascimento GJ, de Almeida 

Freitas R, Batista de Souza L, Galvão HC. Immune-

expression of vascular endothelial growth factor 

in periapical granulomas, radicular cysts, and 

residual radicular cysts Cassiano. Oral Surg Oral 

Med Oral Pathol Oral Radiol Endod 2008; 

106(6):896–902.

24. Álvares PR, Arruda JAA, Silva LPD, Nascimento 

GJFD, Silveira MFD, Sobral APV. Immunohisto-

chemically expression of TGF-β1 and MMP-9 in 

periapical lesions Pâmella. Braz Oral Res 

2017;31:e51.

25. Andrade AL, Santos EM, Carmo AF, Freitas RA, 

Galvão HC. Analysis of tryptase-positive mast 

cells and immune-expression of MMP-9 and 

MMP-13 in periapical lesions. Int Endod J. 

2017;50(5):446–54.

CLINICAL AND HISTOPATHOLOGICAL DIAGNOSIS OF PERIAPICAL INFLAMMATORY LESIONS Hadžiabdić N, Džanković A, Osmanović A, Ljiljić I, Halilović S



98 Stomatološki vjesnik 2019; 8 (2)Stomatološki vjesnik 2019; 8 (2)

Given that periapical granulomas and radicular 

cysts were basically inflammatory lesions, it was 

interesting to analyze their degree of inflammation 

graded by degrees. In our research, we have revealed 

that granulomas contain a higher intensity of inflam-

matory response compared to cysts. In other words, 

third degree inflammation is commonly found in 

granulomas. The outcomes of our research are 

compatible with the results of various other authors 

[21-30]. A higher intensity of inflammation in the 

granuloma is associated with the fact that this type of 

lesion represents a defensive reaction to the contents 

of the root canal of the avital tooth. The presence of 

plasma cells, lymphocytes and monocytes suggests 

the involvement of the local humoral and cell media-

ted immune responses in the lesions development 

[31].

In terms of anatomical distribution, most of our 

samples of periapical granulomas and radicular cysts 

were mainly located in the front of the maxilla, which 

is consistent with a large number of studies. Thus, on 

the examined sample (n = 93), Çalışkan et al. confirm 

that 77 lesions were located in the front of the maxilla 

[5]. In a comprehensive twenty-year analysis of 17 

038 samples of which 3626 were inflammatory lesi-

ons, most radicular cysts and periapical granulomas 

were also located in the front maxilla [8]. Periapical 

inflammatory lesions are mainly located in the 

maxilla, which is corroborated by Berar et al [3]. For 

70 samples of periapical lesions, Carrilo et al. confir-

med the maxillary location for 68.5% of lesions with 

the most commonly affected lesions being in the fron-

tal maxillary region. Furthermore, maxillary localiza-

tion predominates also in many other studies [9, 12, 

32-34]. Regarding the second most frequent locali-

zation, there are certain differences between the 

studies. According to Croitor et al, these are mandi-

bular lateral teeth [9]. Diegues claims that this is a 

maxillary posterior region [32]. According to Safi et 

al, this is the posterior region of the maxilla and 

mandible [33]. In our study, another localization of 

the frequency of periapical inflammatory lesions was 

the posterior mandibular region.

According to the gender and age distribution of 

both types of periapical lesions, according to our 

studies, they appeared in both sexes from middle 

adolescence to older age. The same is the case with 

most other studies dealing with the same problem [3, 

5, 8]. This means that periapical lesions, primarily 
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granulomas and cysts, occur over a broad age range 

and almost equally in both sexes.

Conclusion

This paper did not find a statistically significant 

difference between the provisional and histopatho-

logical diagnosis of granulomas and radicular cysts. 

Therefore, our opinion is that granulomas and cysts 

do not give specific clinical or radiological features 

that could be guided during the setup of differential 

diagnosis. Taking into account all the limitations of 

conventional radiography, the "gold standard" in 

setting up a diagnosis of periapical inflammatory 

lesion remains a histopathological examination. The 

size / diameter of the periapical lesion in the x-ray 

cannot be taken as a reliable diagnostic criterion. 

According to the results of our research, the most 

frequent site of periapical lesions was the frontal 

region of maxilla. Cysts are generally larger than 

granulomas, while the degree of the inflammatory 

reaction is more prominent in the granulomas than 

the cysts. Modern dentistry continues to challenge 

the precise clinical distinction of periapical 

granulomas from radicular cysts.
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CLINICAL AND HISTOPATHOLOGICAL DIAGNOSIS OF PERIAPICAL INFLAMMATORY LESIONS

ABSTRACT

Occlusal surface is the most difficult for performing reliable caries detection on it. Traditional visual-

tactile diagnostic methods do not show high sensitivity and specificity, and there are efforts to overcome 

this disadvantage by using conventional, digital radiography, as well as numerous non-invasive 

techniques for quantification of demineralization. Despite a large number of studies comparing the 

effectiveness of individual diagnostic methods in caries detection, there are still not enough studies 

investigating effectiveness of various combinations of diagnostic methods. 

The aim of this paper is to examine whether there is a difference between individual diagnostic 

methods (visual examination, laser fluorescence and digital radiography) regarding their sensitivity and 

specificity; and combination of these diagnostic methods in diagnosis of occlusal caries on permanent 

molars.

Material and methods: The sample comprised 140 permanent molars. Teeth were inspected visually, 

and the appearance of the lesion was classified according to UniViSS criteria, than by use of laser 

fluorescence (DIAGNOdent 2095), and by using digital retro-coronary radiographs. Validation method 

was cavity opening.

Results: Values of sensitivity and specificity of the methods were calculated. After that, the same 

values from the combination of the specified diagnostic methods were calculated as well.

Conclusion: By using a combination of diagnostic methods, an increase in sensitivity and specificity 

values is achieved with respect to the values of the same parameters from the individual diagnostic 

methods.

Key words: occlusal caries detection, UniViSS, laser fluorescence, digital radiography


