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Periapical granuloma 
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Abstract
Objective: This article aims to determine the incidence of periapical granuloma from extracted teeth and correlate the 
clinical diagnoses with the histopathological types of periapical granuloma. 
Patients and Methods: Over a period of eight months, a prospective study designed as a routine biopsy of recoverable 
periapical tissues obtained from patients who had single tooth extraction was carried out. 
Results: One hundred and thirty-six patients participated in the study, with 75 (55.1%) histopathologically diagnosed 
periradicular lesions. There were 23 (16.9%) cases of periapical granuloma, with a male to female ratio of 2: 1. The lesion 
presented mostly between the third and fourth decades of life (n=9, 6.6%). Clinically diagnosed acute apical periodontitis 
was signifi cantly associated with periapical granuloma, with predominantly foamy macrophages and lymphocytes (P<0.05). 
Conclusion: Periapical granuloma appears to be a less common periapical lesion in this study compared to the previous 
reports. In contrast to reports that relate to an acute fl are of the lesion with abundant neutrophilic infi ltration, this study 
has shown marked foamy macrophages and lymphocytes at the acute phase, which are signifi cantly associated with 
the clinical diagnosis of acute apical periodontitis. We recommend the classifi cation of periapical granuloma into early, 
intermediate, and late stages of the lesion, based on the associated infl ammatory cells.
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Introduction

The most common periapical lesions are periapical 
granuloma, periapical cyst, and periapical abscess.[1,2] 
Periapical granuloma is a chronic inflammatory lesion at 
the apex of a non-vital tooth, consisting of granulation 
tissue and scar, infiltrated by variable numbers of chronic 
inflammatory cells (lymphocytes, plasma cells, mast cells, 
macrophages). This lesion is different from a granulomatous 
inflammation, with a predominance of macrophages 
(histiocytes) and multinucleated giant cells. During an 
acute flare of a periapical granuloma, there is abundant 
neutrophilic infiltration, in addition to granulation tissue 
and chronic inflammatory cells.[3-6] 

Clinically diagnosed acute apical periodontitis may be 
diagnosed as an acutely exacerbated periapical granuloma, 
histologically,[3] while a periapical abscess at the quiescent 
phase may develop into a periapical granuloma.[7] Therefore, 
further studies that relate to histological types of periapical 
granuloma, with a clinical diagnosis of the lesion, may be 
useful for dental practitioners, to predict whether a clinically 
diagnosed periapical lesion could be periapical granuloma, 
a known sequelae of pulpal necrosis.[8] In addition, studies 
on the histopathological types of periapical granuloma may 
help modify the previous classification of the lesion. 
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A Medline search and a review of the literature show no 
known study in our environment that correlates a clinically 
diagnosed periapical lesion with the histopathological type 
of periapical granuloma. This study aims to determine 
the incidence of periapical granuloma from the extracted 
teeth and correlate the clinical diagnoses with the 
histopathological types of periapical granuloma.

Patients and Methods

This is a prospective study of over a period of eight months, 
from February to September 2005, involving patients who 
had single tooth extractions with routine histopathological 
examination of recoverable periradicular tissues from the 
extracted teeth, at the Department of Oral and Maxillofacial 
Surgery and Pathology, University of Benin Teaching 
Hospital, Benin City, Nigeria. 

We obtained permission to carry out the study from the Medical 
Ethics Committee of the Hospital and took a written informed 
consent from the patients for biopsy of the specimen, for the 
study. The patients selected for the study were those who had 
clinically obvious or suspected periapical lesions involving 
non-vital teeth (using electric pulp tester), with preoperative 
periapical radiological changes. The study excluded patients 
who had endodontic surgical treatment with periapical tissues 
obtained during histological examination. 

Tooth extraction was performed under local anesthesia, 
using either a forceps delivery or the transalveolar method. 
The extraction sockets were curetted to recover any retained 
periapical tissues for processing and staining with the 
Hematoxylin and Eosin (H and E) technique. The diagnosis 
of periapical granuloma was made after a histopathological 
examination, microscopically, under low (×10) and high 
power (×40) magnifications. 

The data collected were patients’ age, sex, clinical 
diagnoses, histopathological types (based on the type of 
inflammatory cell), and the stages of development of the 
periapical granuloma. Statistical testing was carried out to 
estimate the strength of the correlation (using Pearson’s 
correlation coefficient) of the clinical diagnoses with 
the histopathological types of periapical granuloma. The 
confidence level regarded as significant was set at 95% and 
probability values (P-value) at P<0.05.

Results

One hundred and thirty-six patients participated in the 
study, with 75 (55.1%) histopathologically diagnosed 
periradicular lesions [Table 1]. There were 23 (16.9%) cases 
of periapical (inflammatory) granuloma consisting of fifteen 
males and eight females, giving a male to female ratio of 
2: 1. The lesion presented mostly between the third and 

fourth decades of life (n=9, 6.6%) [Table 2]. 

The most common histopathological type of lesion 
consists of macrophages and lymphocytes (n=19, 14.7%) 
[Table 3]. The histological stages of development of the 
lesion demonstrated include early [Figure 1], intermediate 
[Figure 2], and late [Figure 3] stages. 

Correlation of the seven different clinical diagnoses of 
the periapical lesions with the histopathological types of 
periapical granuloma, showed a significant association 
of acute apical periodontitis with periapical granuloma, 
consisting predominantly of foamy macrophages and 
lymphocytes (P<0.05) [Table 2, Figure 1].

Discussion

The periapical (inflammatory) granuloma studied, presented 
mostly among adult males, which represented less than a 
fifth of the periapical lesions (16.9%). This contradicts the 

Table 1: Types of the histopathologically diagnosed 
periradicular lesions

Histopathologic diagnosis Frequency %

Periapical abscess 30 22.1

Periapical granuloma 23 16.9

Periapical cyst 2 1.5

Chronic osteomyelitis 2  1.5

Pulse granuloma 1 0.7

Fibroepithelial  hyperplasia 1 0.7

Periapical cemental dysplasia 3 2.2

Ossifying fibroma 2  1.5 

Odontogenic fibroma 1 0.7

Central giant cell granuloma 3 2.2

Granular cell tumour 1 0.7

Adenolymphoma 1  0.7

Intraosseous naevi 1  0.7

Squamous cell carcinoma 1 0.7

Burkitt’s lymphoma 2 1.5

Non-Hodgkin’s lymphoma 1 1.5

Total 75 55.1

Table 2: Age and sex distribution of the periapical 
granuloma

Age (Years) Male Female frequency %

0 – 10 3  - 3 2.2

11 – 20 2 1 3 2.2

21 – 30 5 - 5 3.7

31 – 40 2 2 4 3.0

41 – 50 1 2 3 2.2

51 – 60 2 1 3 2.2

61 – 70 - 1 1 0.7

> 70 - 1 1 0.7 

Total 15 8 23 16.9
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presentation of cases of periapical granuloma, for treatment 
among adult male subjects, until there was an acute flare 
of the lesion. 

In this study, we observed a significant correlation of 
the clinical diagnosis of acute apical periodontitis with 
the histopathological diagnosis of periapical granuloma, 
consisting mainly of foamy macrophages and lymphocytes. 
This finding is in contrast to the previous reports that 
relate an acute flare of periapical granuloma with 
marked neutrophilic infiltration, in addition to chronic 
inflammatory cell infiltration within the granulation 
tissue.[3-6] However, the study suggests a higher possibility 
of the histopathological diagnosis of an acute flare of a 
periapical granuloma, when a periapical lesion presents 
clinically to the dentist as acute apical periodontitis, while 
the clinical diagnosis of an abscess in the periradicular 
region rarely signifies an acute flare of a periapical 
granuloma. 

We have classified the histological types of the periapical 
granuloma into early, intermediate, and late stages based on 

Figure 1: Early stage of periapical granuloma with predominantly 
foamy macrophages (a) and lymphocytes (b) [H and E, ×40]

Figure 3: Late stage of periapical granuloma with prominent fi bro-
blasts (a) in hemosiderin pigmented fi brotic stroma (b) 

[H and E, ×40]

Figure 2: Intermediate stage of periapical granuloma with promi-
nent lymphocytes (a), plasma cells (b) and blood vessels (c) 

[H and E, ×40]

Table 3: Correlation of clinical diagnoses with histopathologic types of the periapical granuloma

Clinical diagnosis Histopathologic types Frequency %

LMN LM LMP

Dentoalveolar abscess - 5 - 5 3.7

Acute apical periodontitis 1 8 1 10 7.4

Pathological fracture - - 1 1 0.7

Chronic apical periodontitis - 3 - 3 3.7

Retained deciduous tooth - 1 - 1 0.7

Periapical cyst - 1 - 1 0.7

Lateral periodontal abscess - 1 1 2 0.7  

Total 1 19 3 23 16.9 

LMN = Lymphocyte, macrophage and neutrophil; LM = Lymphocyte and macrophage; LMP = Lymphocyte, macrophage and plasma cell

report of a high incidence of periapical granuloma from 
the previous studies.[1] Perhaps, the exclusion of patients 
who had endodontic surgical treatment from this study 
might be the reason for the lower incidence of the lesion. 
However, this study suggested a higher tendency for delayed 
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the associated inflammatory cells. A majority of the periapical 
granuloma in this study were early-stage lesions. The early 
stage has inflammatory edema (exudates), with marked 
infiltration by macrophages, with foamy (pale) cytoplasm, 
with or without neutrophils, and a few lymphocytes 
[Figure 1]. Other chronic inflammatory cells infiltrate the 
lesion shortly after. These findings are similar to what Shafer 
et al,[9] described as acute phase, with hyperemia, 
edema, and chronic inflammatory cell (predominantly 
macrophages) infiltration of the periodontal ligament. 

At the intermediate stage, other chronic inflammatory 
cells such as lymphocytes and plasma cells predominate, 
with numerous blood vessels [Figure 2]. These features are 
similar to those reportedly associated with the chronic form 
of the lesion.[5,6] In addition, the findings at the intermediate 
stage are consistent with what Shafer et al,[9] described as 
the stage of increased vascularity, with resorption of the root 
apex and supporting adjacent bone. 

The late or healing stage shows fewer chronic inflammatory 
cells and blood vessels, with prominent fibroblasts and 
hemosiderin granules within a fibrous connective tissue 
stroma [Figure 3].[3] This appears similar to what Stern 
et al,[10] described as a stage of periapical granuloma with 
proliferation of fibroblasts and endothelial cells, resulting 
in the formation of tiny vascular channels and numerous 
delicate connective tissue fibrils, with predominant 
infiltration by macrophages, lymphocytes, and plasma cells.

A classification subdivides periapical granuloma into 
immune and non-immune granuloma.[9,11,12] The immune 
granuloma has marked infiltrates of chronic inflammatory 
cells consisting mainly of lymphocytes and plasma cells. The 
non-immune granuloma consists mainly of macrophages 
and giant cells, with plasma cells rarely found in the lesion. 
However, this classification fails to take into consideration 
that macrophages are also immune cells. Their presence 
during the acute or early stage of the lesion suggests an 
early immune response, in which they act as scavenger cells 
that mop up the exudates and act as ‘mop up the exudates 
and act as antigen  presenting cells’ to other immune cells. 

In conclusion, periapical granuloma appears to be a less 

common periapical lesion in this study compared to 
previous reports.[1,2] In contrast to reports[3-6,13] that relate 
an acute flare of the lesion with abundant neutrophilic 
infiltration, this study shows marked foamy macrophages 
and lymphocytes at the acute phase, which is significantly 
associated with a clinical diagnosis of acute apical 
periodontitis. We recommend the classification of periapical 
granuloma into early, intermediate, and late (healing) stages 
of the lesion, based on the associated inflammatory cells.
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