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Abstract 

Odontogenic radicular cysts are the most common odontogenic inflammatory cysts. 

Immunopathological reactions play a dominant role in their etiopathogenesis. 

This study aimed to determine the presence of T and B lymphocytes, cells in the inflammatory 

infiltrate and, the impact of the cystic lesion on the systemic immune response by verifying the changes in 

the immune system by applying the immunohistochemical method in a patient with a residual cyst in the 

lower jaw. and one month after surgery. 

Case Report: A 60-year-old woman with a residual cyst in her lower jaw was admitted to the Oral 

Surgery Clinic. Immunoassay of blood was performed to determine the values of immunoglobulins IgA, 

IgG and Ig M before surgery, cyst enucleation in toto, pathohistological and immunohistochemical analysis 

of CD3, CD4, CD8, CD20, and CD68 markers. Immunological blood tests were performed one month after 

surgery. 

Pathohistological and immunohistochemical analysis confirmed the diagnosis of radicular 

(residual) cyst in the mandible with the presence of multilayered squamous epithelium beneath which is an 

inflammatory infiltrate with granulation tissue and deposited cholesterol crystals with predominant 

lymphadenopathy of predominant lymphadenopathy. %), are dominated by macrophages and histiocytes. 

Serum immunoglobulin IgA, Ig G, and IgM levels were reduced after surgery. 

The use of pathohistological and immunohistochemical analyzes proves the presence of cellular 

and humoral immune responses and their role in the etiopathogenesis and development of cysts, while 

immunoassays confirm the presence of human immunoglobulin this suggests the importance of early 

detection and therapeutic approach to radicular cysts. 

Keywords: residual cyst, pathohistological, immunohistochemical and immunological analysis, 

human immune response. 

 

 Introduction 

 Odontogenic inflammatory cysts are pathological lesions that are often present in clinical 

practice and also often end with complications due to untimely or inadequate treatment, their bad impact 

on general health, and the possibility of potential focal foci affecting other organs and systems in the 

body. Cysts are usually the result of more complex pathogenetic mechanisms in which the influence of 

the pathogenetic effect of the causative agent is often mentioned and the reduced immune defense locally 

in the tissue, but also the whole organism. 

 In recent years it has been considered a dominant role in the pathogenesis of cysts occupying 

immunopathological reactions. In a narrower sense, immune mechanisms are based on the action of 

nonspecific and specific immunity through the activity of the humoral and cellular immune responses.  

 According to the latest revision of the World Health Organization (WHO) Classification of 

Odontogenic Inflammatory Cysts from 2017 [1], they are divided into two major groups: 

 • radicular (apical periodontal cysts, residual, lateral) and 

 • collateral inflammatory cysts 

 

https://doi.org/10.37560/matbil
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 Radicular cysts are the most common cysts in the jaws and their inflammatory origin is associated 

with the presence of an avital tooth. 

 This group includes residual cysts remaining in the jaws after extraction of affected teeth in case 

of insufficient curettage or inadequate cystectomy and lateral radicular cysts associated with the lateral root 

canal of the teeth. 

 The remaining inflammatory cysts are in the second group under the term inflammatory collateral 

cysts. These are periodontal cysts arising from the lower third molars and mandibular buccal bifurcation 

cysts that occur on the buccal surface during the eruption of the lower first and second molars. The 

etiopathogenesis of these pathological lesions is still completely unknown. 

 The detection of monoclonal antibodies and their application in immunohistochemical analysis 

has a serious involvement in the detection of the presence of B lymphocytes and certain subclasses of T 

lymphocytes such as T-helper T-Ly that produce cytokines and cytotoxic T- lymphocytes.      

 It is considered that immunohistochemical analysis with the use of immunohistochemical 

markers provides a more uniform approach to diagnosis and they are indicators in the prognosis of the 

pathology of odontogenic inflammatory cysts. 

 

Aim 

This study aimed to determine the phenotypic profile of cells present in the humoral and cellular 

response (B and T lymphocytes) in the inflammatory infiltrate, their presence, and distribution by applying 

a relevant immunohistochemical method in a patient with a residual cyst. 

The presence of a local cystic lesion and its effect on the systemic immune response was also 

established by verifying changes in serum immunoglobulins before and one month after surgery. 

 

Material and method 

A 60-year-old woman reports to the Clinic for Oral Surgery for rehabilitation of the tooth for further 

preparation of upper and lower partial prosthesis. Intraoral examination shows remaining teeth for repair in 

the upper and lower jaw, normally repainted gingiva, resorbed alveolar ridge in the lower jaw from previous 

tooth extractions, without signs of inflammation. The patient is without subjective symptoms but gives 

information that two years ago she had swelling in the lower jaw left in the area of the already extracted 

premolars which disappeared after some time. She has not had an X-ray before their extraction. The patient 

denied the existence of any systemic diseases. 

2D panoramic and retro alveolar imaging (Figure 1 and Figure 2) with dimensions 11,2x12,02 mm 

showed the presence of a residual cystic lesion, well-defined homogeneous illumination of the left 

mandibular bone bounded by the surrounding tissue, and lined with a thin zone of condensed bone. 

Illumination is in the projection of extracted premolars. 
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                       Figure 1.  X-ray panoramic image. 

 

 

 Figure 2.  Retro alveolar image (cyst dimension 11,2x12,02 mm). 

 

Immediately before the surgery, the patient's immune status was examined, which is registered as 

a quantitative and qualitative test of humoral immunity in the blood. A venous blood sample (9 ml) was 

taken at the Clinic of Clinical Biochemistry by the Vacutainer venipuncture method, followed by the 

presence of a humoral immune response by determining serum IgG, IgM, and IgG immunoglobulin values 

in the Cobas 6000 model c501 (Roche, Germany). 

The surgery was performed under local anesthesia with the formation of L-mucoperiosteal flap, 

cystic saculus exposure, and enucleation of the cyst in toto, cystectomia Partch II. The material was sent 
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for pathohistological examination at the Institute of Pathology for pathohistological verification of the cyst 

and establishing the diagnosis- Radicular(residual) cyst. 

 

 

Figure 3. Formation of a mucoperiosteal flap. 

 

                                        

       Figure 4. Enucleation of Figure.                                                Figure 5.  Suture setting cyst. 

 

The staining of the material was by standard histochemical procedure after Hematoxylin Eosin 

(HE). 

Immunohistochemical assays were performed using monoclonal antibodies to CD3, CD4, CD8, 

CD20, and CD68 cell markers to visualize and mark the required antigens. A primary antibody was used, 

and the reaction was visualized with the Dako En Vision Flex detection system. 

 

Results 

The values of immunoglobulins in the patient's serum were examined before surgical therapy 

(Table 1). 

Table 1. The levels of immunoglobulins in the patient's serum before surgical therapy. 

Immune status Results Units Reference 

values 

AB n Method 

Ig A(S) 3,4 g/L 0,7-4,0 N TURB 

IgG(S) 12,7 g/L 7,0-16,0 N TURB 

IgM(S) 0,93 g/L 0,4-2,3 N TURB 
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 The values of immunoglobulins in the patient's serum were also examined one month after 

surgical therapy when complete clinical wound healing without postoperative complications or early 

relapses had already occurred. 

Table 2. The levels of immunoglobulins in the patient's serum one month after surgical therapy. 

Immune status Results Units Reference 

values 

AB n Method 

Ig A(S) 3,2 g/L 0,7-4,0 N TURB 

IgG(S) 12,0 g/L 7,0-16,0 N TURB 

IgM(S) 0,92 g/L 0,4-2,3 N TURB 

 

After the obtained pathohistological finding, the diagnosis of radicular-residual cyst in the lower 

jaw was confirmed. 

Macroscopic finding: Cyst with 1,2x1x0,7 cm dimensions, wall thickness 0,1 cm. The lymphatic 

side is with smooth surface and a brown pasty mass is seen in the lumen. 

Тhe sample is taken in one mold for pathohistological analysis. The sections are colored with HE 

and immunohistochemically for CD3, CD4, CD8, CD20, CD68. 

Microscopic finding: microscopically the sections show partially denuded multilayered squamous 

epithelium beneath which there is inflammatory infiltration with granulation tissue and deposited 

cholesterol crystals. Immunohistochemically dominated by the presence of CD3+, CD4+, CD8+ T 

lymphocytes, and CD68+histiocytes. CD20 is positive in 3-5 % of cellular inflammatory infiltration. 

 

Discussion 

Pathohistological and immunohistochemical analysis confirmed the presence of odontogenic 

radicular cyst in the mandible with the presence of multilayered squamous epithelium under which is an 

inflammatory infiltrate with granulation tissue and deposited cholesterol crystals with the predominant 

prevalence of% 3% macrophages and histiocytes dominated. 

The findings may help to explain the role of the cellular and humoral immune response in the 

etiopathogenesis and development of radicular cysts. 

Surgical therapy and removal of the cyst also affect the values of serum immunoglobulins IgA, Ig 

G I IgM, the systemic immune response in the patient, and they were reduced after surgery. 

The findings of our research correspond to the findings of A. Zizzi et al [2] and C. Kalvelage et al 

[3] in which the presence of lymphocyte phenotypes in the  inflammatory infiltrate in radicular cysts has 

been evaluated using immunohistochemical markers for B lymphocytes (CD20) and T lymphocytes (CD3), 

T helper (CD4), and T cystophocyte / suppressor CD8 as well as the endothelial marker CD34 

demonstrating that the inflammatory infiltrate consists of T and B lymphocytes which play an important 

role in stimulating neoangiogenesis and the subsequent formation and development of radicular cysts. A 

higher percentage of T lymphocytes has been found compared to B lymphocytes in both the epithelium and 

the fibrous capsule. 

Our finding also coincides with an immunohistochemical study by S. Liapatas et al. [4] who used 

monoclonal antibodies for CD4, CD8, CD3, CD20, and CD68 and confirmed the presence of B and T 

lymphocytes and macrophages that make the most of the inflammatory infiltrate. 

The presence of macrophages (CD68) and their subpopulations in our study is consistent with the 

studies of G. de Franca et al [5], A. Lukik et al. [6], C. de Oliveira Rodini [7], E. F de Carvalho [8] and B. 

Albertini et at [9] which confirm the immune theory of the formation of inflammatory cysts as a reaction 

of antigens through the role of antibodies, complement system, NK cells, cytotoxic T lymphocytes, and 

macrophages whose presence is detected by immunohistochemistry using CD68 antibodies. Macrophages 

participate in the immune response through their complex role in the process of phagocytosis and the 

production of inflammatory mediators that activate the humoral and cellular immune responses and 

participate as antigen-presenting cells. They interact directly with the cyst epithelium by releasing TNF -
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alfa which regulates bone growth and resorption. Due to their role, the immune theory in the formation of 

inflammatory cysts can be explained.  

Our results correspond to the findings in the review paper of L. Bernardi et al. [10] which included 

12 published studies from 1979 to 2011 describing the proliferative epithelium in the periapical space of 

granulomas undergoing cystic transformation and showing a higher incidence of CD8 cells compared to 

CD4 cells in diffuse infiltrate. C cells are less present indicating the fact that antibody-associated reactions 

are not involved in the initial stage in the development of a periapical cystic lesion. Polymorphonuclear cell 

infiltration was present in the proliferative epithelium. 

The immunological analyzes obtained from our research correspond to the study of O. Dimitrovski 

et al. [11] in which tests of humoral immunity were performed through blood tests of immunoglobulins 

before surgery and one month after it.  

Serum immunoglobulin IgG and IgM levels were increased in periodontal and residual cysts before 

surgery and significantly decreased one month after cyst enucleation. 

 

Conclusion 

The use of pathohistological and immunohistochemical analyzes proves the presence of cellular 

and humoral immune responses to local tissue destruction and their role in the etiopathogenesis and 

development of odontogenic radicular cysts, while immunological examinations confirm the presence of 

humoral immune response at the system level. 

This confirms the importance of early detection of radicular cysts and the effectiveness of a 

therapeutic intervention on the capacity of the body's immune defenses. 
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