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Introduction  

he origin of giant cells has never been clearly 

established. Although they resemble osteoclasts in 

engulfing tissues, rarely they are viewed carrying a 

normal resorptive function like those cells. (1) There 

are many oral lesions that contain multinucleated giant cells 

(MNGCs) either extraosseous or intraosseous lesions. The 

central giant cell granuloma (CGCG) is a specific type of 

giant cell lesions that contains giant cells as a pathognomonic 

criterion. This lesion was considered as reactive proliferative 

lesion and a neoplastic lesion due to its clinical-

radiographical behavior and histopathological features. It 

was classified according to its clinical and radiographical 

behavior into aggressive and non-aggressive CGCG. Where 

in aggressive lesions there are larger sizes, pain association 

and sometimes cortical perforation. In non-aggressive type, 

the sizes of the lesions are relatively smaller, no pain and 

cortical perforation never occur. Recurrence was also 

reported in some of the aggressive cases. (2, 3) 

Histopathologically lesions contain the stromal proliferation 

of fibroblasts and myofibroblasts, inflammatory cells, 

MNGCs, bone trabeculae and areas of hemorrhage may be 

present in several lesions. (3) 

 Cellular cannibalism is known incident of 

engulfment of a living cell to another living cell leading to 

its death “the internalized one”. (4) 

 

 

 Vascular proliferation or angiogenesis is an important 

process in such tumor development and growth thus this 

criterion was assessed using vascular marker CD-34 which 

was used to measure how can the angiogenicity used as a 

prognostic marker of aggressiveness and development of the 

lesion. (5, 6) 

 Fibrosis of tissues may be a sign of healing but in 

cases of exaggeratedfibrosis,it leads to excessive contraction 

and increased extra-cellular matrix formation of tissues. 

From the other side, the transformation of fibroblasts into 

myofibroblasts make the situation more complex. The α-

SMA marker was used to assess the amount of transformed 

myofibroblasts to assess and predict the aggressiveness of 

CGCG lesions. (7) 

Aim of the work 

 The present study aimed to evaluate the presence of 

cannibalistic cells in aggressive versus non-aggressive 

CGCGs of the jaws, investigate the vascular density & 

myofibroblastic activity in aggressive versus non-aggressive 

CGCGs of the jaws and correlate the expression of CD-34 & 

α-SMA as well as cellular cannibalism in CGCGs. 

Materials and methods 

 The retrospective study was applied in forty 

paraffin blocks divided into two groups according to clinic-

radiographical data into aggressive and non-aggressive 

CGCG lesions. There were 20 aggressive and 20 non- 
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Abstract: 
Giant cell lesions in oral tissues occur as extraosseous lesions of soft tissues and intraosseous masses within the jaws. The CGCG was 

classified as reactive proliferative lesion and a neoplastic lesion due to its biological behavior and histopathological features. The study 

was carried out on forty paraffin blocks divided into aggressive and non-aggressive according to clinic-radiographical data. Hematoxylin 

and eosin staining was performed and then examined by light microscope for evaluation of the studied cases for confirmation of the 

diagnosis and for evaluation of cellular cannibalism. This study aimed to evaluate cellular cannibalism, angiogenicity and myofibroblastic 

activity in aggressive and non-aggressive CGCG lesions and assess the correlation between these parameters with the aggressiveness of 

these lesions. The results of the study showed a high level of significant difference between aggressive and non-aggressive CGCG lesions 

as regard cellular cannibalism, microvascular density using CD-34 and myofibroblastic activity using α-SMA. In addition, a high positive 

correlation was found between cellular cannibalism, CD-34 and α-SMA expression.From the current study, it can be concluded that: 

Findings as even distribution of giant cells with clear zones in most cases in addition to cellular cannibalism, which found in all cases 

might indicate a neoplastic nature of CGCG lesion rather a reactive lesion. In addition, cellular cannibalism can be used as a simple 

histopathological predictor of the behavior of CGCG lesions using H and E stain. There is a reciprocal relationship found between cellular 

cannibalism, angiogenicity and myofibroblastic differentiation where their high representation indicate aggressiveness of CGCG 

lesion.The higher prevalence of cellular cannibalism, angiogenicity and myofibroblastic activity might be used to anticipate the behavior 

of the lesion that make the follow up a mandatory issue in selected cases to give attention for recurrent cases. 
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aggressive lesions. Hematoxylin and eosin (H&E) stained 

slides were examined to confirm the diagnosis and to count 

the number of cannibal cells in each case. 

Immunohistochemical reactions 

 Paraffin-embedded sections were obtained from each case 

with about 4μm thickness, the sections were mounted on 

silanized slides, the slides were dewaxed, remoistarized and 

then treated with hydrogen peroxide in methanol for 30 

minutes then washed in phosphate buffer solution (PBS) for 

5 minutes. Section are pretreated after that by immersion in 

boiling buffer 1 mm EDTA for about 10 minutes then cooled 

at room temperature and finally washed with water. 

Antibodies of both CD-34 and α-SMA are then applied on 

the slides without dilution, as both are ready to use. Section 

are then incubated in secondary antibodies for 30 minutes at 

room temperature and an Avidin-Biotin complex peroxidase 

solution was applied. Finally, the slides are incubated for 15 

minutes after application of DAB for colored reaction 

representation after that they are counterstained using 

Mayer's Haematoxylin, dehydrated and coverslips were put.  

Evaluation of staining  

 All slides were examined and analyzed using an 

optical microscope. 

Scoring for cellular cannibalism 

 The H&E stained sections were examined by two 

independent observers to evaluate the number of cannibal 

cells per cases at magnification x40 battlefield method for 

counting. Scores were given as grade 1: <5 cells 

present, grade 2: 5-20 cells present, grade 3> 20 cells present. 

(4, 8) 

 

Evaluation and scoring of immunohistochemical 

markers 

 The positivity and intensity of 

Immunohistochemical staining of CD-34 and α-SMA were 

examined, evaluated and scored in different CGCGs on all 

slides.Immunostaining was evaluated for both markers using 

a semi-quantitative analysis where the percentage of stained 

cells and intensity of staining were taken into account. The 

percentage of stained cells (incidence) 0: total absence of 

positively stained cells, 1: less than 25% of cells are 

positively stained, 2: 25-50% of cells are positively stained, 

3: 50-75% of cells are positively stained and 4: more than 

75% of cells are positively stained.Where the percentage of 

stained cells (incidence) Score 0: Negative, 1: Faint, 2: 

moderate and 3: Intense. Then the sum of the percentage of 

stained cells and intensity scores were calculated and 

categorized as the final score for each case as the following: 

Absence of staining: 0, Weak staining: 1-4, and Strong 

staining: 5-7. Only the final scores were used to perform the 

correlation tests for the markers. (9) 

Statistical Analysis: 

Statistical analysis of data made by using statistical package 

for social science (SPSS) version 17.0. The data were 

expressed using measures of central tendency.For 

comparison between two groups, the Mann-Whitney test and 

students T-test were used. In addition, for testing the 

relationship between categorical variables chi-square test 

was used.  A significant difference was considered when the  

 

 

P value is < 0.05.Spearman’s correlation was used to 

evaluate the correlations between different variables.  

Results 

Cellular cannibalism was examined via H&E stained section. 

Cellular cannibalism appeared in all cases. Cannibalistic 

MNGCs showed either partial or complete cellular 

cannibalism of stromal cells of the lesion. (Fig 1 A, B) 

Cellular cannibalism scored in non-aggressive CGCGs as the 

following: 17 cases (85%) was graded as grade 1 and 3 cases 

(15%) was graded as grade 2, where no cases were found in 

grade 3. On the other hand, in aggressive CGCGs 3 cases 

found to as in grade 2 (15%) and 17 cases (85%) found to be 

in grade 3, where no cases found in grade 1. 

There was a high level of significance found to be between 

aggressive and non-aggressive cases using chi-square if we 

come to cellular cannibalism. 

CD-34 was used as a cytoplasmic membrane marker of the 

endothelial cells of blood vessels. The vascular density score 

occurred in non-aggressive cases the score mean±SD was 

3.35±0.8127, the minimum score was 2 and the maximum 

was 5, the median was 3 and range from 2 to 3. On the other 

hand, in aggressive cases the score mean±SD was 

5.85±0.6708, the minimum score was 5 and the maximum 

was 7, the median of the scores was 6 and ranged from 5 to 

6. there was a high level of difference of significance 

between non-aggressive and aggressive cases regarding the 

cd-34 final score. (Fig.1 C) 

The α-SMA marker was used as a cytoplasmic marker of 

myofibroblasts stromal cells. The final marker score 

expression in non-aggressive cases the score mean±SD was 

3.05±0.887, the minimum score was 2 the maximum score 

was 4, the median was 3 and range from 2.0 to 4.0. 

Otherwise, non-aggressive cases, in aggressive cases the 

score mean±SD was 6±0.9733, the minimum was 4, the 

maximum was 7, and the median was 6.0 and range from 4.0 

to 7.0.There was a high level of difference of significance 

between non-aggressive and aggressive cases regarding the 

CD-34 final score. (Fig.1 D) 

Among all cases, there was a high positive correlation 

between cellular cannibalism, CD-34, and α-SMA 

expression. Also a high level of significance between them. 

There was also a high positive correlation between CD-34 

and α-SMA expression, and a high level of significance 

between their expressions among cases. (Table 1) 

 

 

Table(1): Correlations and Difference of Significance 

between CD-34, 

 α-SMA and cellular cannibalism in CGCG studied 

cases: 

 CD34 

score 

SMA score 

All 

cases 

cannibalism 

grade 

r .869 .869 

P <0.001* <0.001* 

CD34 score r  .905 

P  <0.001* 

 r: Spearman’s correlation coefficient P: Probability               

*: significance<0.05              
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 Figure 1: A: H&E stain showing complete cellular cannibalism, B: H&E stain showing partial cellular cannibalism, C: 

immunohistochemical staining showing CD-34 vascular expression score 7, D: immunohistochemical staining showing α-SMA 

staining score 6. 

 

Discussion 

Cellular cannibalism presence in all cases suggests the lesion 

as a neoplasm rather than a reactive lesion. That agrees with 

S.C. Sarode and G.S. sarode (2017), and S.C. Sarode et. al. 

(2014).(4, 8)The existence of cellular cannibalism still a 

debate, most probably it is essential to fulfill nutritional 

needs, nutritional stresses as well as hunger of tumor cells. 

Also, it increases with increased acidity of the lesion.Studies 

have shown that metastatic tumors tend to this phenomenon 

in case of low nutritional supplies and thus this property 

offers them a survival benefit. Descriptions in pieces of 

literature of cellular cannibalism are still rare in benign 

tumors. Fernandez florez et. al. (2012) have shown images 

in a benign condition of localized giant cell tumor of the 

tendon sheath that have shown internalized cells that 

displayed apoptotic appearance by routine H&E stains with 

loss of nuclei and increased cytoplasmic density that 

resembles the finding found in CGCG. A recent study by 

G.S. sarode, and S.C. Sarode et. al. (2017) reported also 

mean cannibalistic cells in aggressive CGCG was higher 

than that of non-aggressive CGCG and mean of giant cell 

tumor was higher than that of aggressive CGCG.  The 

MNGCs in CGCG are most probably derived from 

monocyte-macrophage lineage and resembles osteoclasts so, 

have that inherited property of engulfment, which is 

responsible for cellular cannibalism of stromal cells. Cellular 

cannibalism may represent a higher metabolic activity of  

 

MNGCs and that can be correlated to aggressiveness of 

lesions. Thus, this phenomenon can be used as a biological 

prognostic marker. (4, 10, 11) 

CD-34 angiogenic marker that used to identify vascular 

activity found to be with a high level of significant difference 

between non-aggressive and aggressive CGCG lesions. 

Those results agreed with many pieces of research.(12-

14)These findings can suggest that increase CD-34 expression 

as indicating increased angiogenesis of the lesion, it can be 

inductive for the blood vessels and its cells 

(monocytes/macrophages) to differentiate into osteoclasts 

and osteoclast-like giant cells which in return increase the 

growth rate, osteolysis, more destructive effect on bone and 

of course enlargement of the lesion. (15) 

The myofibroblastic activity indicative marker used α-SMA 

showed results of a high level of significant difference 

between aggressive and non-aggressive lesions. (12, 16)The 

myofibroblasts are involved in wound healing normally 

because of their component alpha-smooth muscle actin, act 

for matrix contraction, but after that process, myofibroblasts 

supposed to disappear by apoptosis. Their persistence causes 

a dysfunction in the repair mechanism leading to excessive 

contraction and increased extra-cellular matrix formation  

A 
 

B 
 

C 
 

D 
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leading to fibrosis. In addition, it was found that α-SMA 

positive myofibroblasts represent additional property and 

contribute to complex tumor milieu as it facilitates tumor 

local invasion and suppresses host immune response. (17-19) 

As far as we know in English literature, there was no study 

made to explain this relation between cannibalism, 

angiogenicity and myofibroblastic activity. To explain this 

relation we can start to understand the relation between 

angiogenesis and myofibroblastic differentiation and 

activity. Myofibroblasts may have many different origins but 

their development has a definite sequence of events. It may 

be developed from fibroblasts with excessive expression of 

SMA but some authors proposed it may be developed by an 

endothelial-mesenchymal transition (End MT). (20-22)The 

unique tumor microenvironment such as broad variety of 

cellular differentiation and high level of reactive oxygen 

species (ROS) promotes tumor-associated fibroblasts 

(myofibroblasts) functions which lead to chronic repair 

response and chronic ECM deposition (fibrosis), which 

resulting in increased interstitial fluid pressure due to 

remodeling and contraction of stroma stimulating more 

vascular proliferation. Also increased hypoxia state due to 

stresses condition because of extra oxygen 

consumption.Therefore, increased vascular activity and 

vascular proliferation can give more chance for 

myofibroblastic differentiation in tumor stroma.Another 

explanation can be found through understanding another 

circulating cell in the blood that can be affected by tumor 

microenvironment to be differentiated into myofibroblasts, 

Fibrocytes. Fibrocytes are bone marrow-derived cells that 

are circulating in the bloodstream and express CD-34  which 

have the ability to migrate to areas of tissue injury or tumors, 

secreting matrix metalloproteases helping in matrix 

remodeling and differentiate into pro-myofibroblasts and  

 

 

finally mature fibroblasts. (23-25)As mentioned before, the 

unique tumorous microenvironment contains a high level of 

ROS resulting in oxidative stress, which in result causes 

macromolecular damage as cancers and tumors.As it has 

known that cellular cannibalism is believed to be caused due 

to such causes as nutritional stresses and hypoxia so it may 

be a cause of direct relation between increased cellular 

cannibalismbecause of ROS and other results of increased 

ROS byproducts as increased myofibroblastic activity and so 

increased vascular activity. (25, 26) 

Conclusion 

 The results of this study might indicate that the cellular 

cannibalism can be used as a simple histopathological 

predictor of the behavior of CGCG lesions using H&E stains, 

in which high prevalence of cellular cannibalism may 

indicate aggressiveness of the lesion. Also, there is a 

reciprocal relationship between cellular cannibalism, 

angiogenicity and myofibroblastic differentiation 

whereindicate aggressiveness of CGCG lesion.Usingthese 

measures might anticipate the behavior of the lesion that 

makes the follow up a mandatory issue in selected cases to 

give attention to recurrent cases.  

Recommendation 

Treatment approaches targeting vascularity and 

myofibroblastic differentiation pathways may be helpful to 

limit the enlargement and destruction resulting from CGCG 

lesion, especially aggressive ones.Further researches are 

needed for more understanding of the relationship between 

vascularity and myofibroblastic differentiation in CGCG and 

such lesions.Further molecular biology researches are 

recommended for a better understanding of the nature of 

CGCG as a neoplastic or a reactive lesion.  

 

 

 

 

 

 

References  

 
 

. 

1. Varghese I, Prakash A. Giant cell lesions of oral cavity. OMPJ. 

2011;2(1):107-10. 

2. Alchalabi N, Salih H, Merza A. Central giant cell granuloma of 

the maxilla: a case re-port. International Journal of Dental 

Research. 2017;5(2):145-7. 

3. Vasconcelos RG, Vasconcelos MG, Queiroz LMG. Peripheral 

and central giant cell lesions: etiology, origin of giant cells, 

diagnosis and treatment. Jornal Brasileiro de Patologia e 

Medicina Laboratorial. 2013;49(6):446-52. 

4. Sarode SC, Sarode GS. Cellular cannibalism in central and 

peripheral giant cell granuloma of the oral cavity can predict 

biological behavior of the lesion. Journal of Oral Pathology & 

Medicine. 2014;43(6):459-63. 

5. Sidney LE, Branch MJ, Dunphy SE, Dua HS, Hopkinson A. 

Concise review: evidence for CD34 as a common marker for 

diverse progenitors. Stem cells. 2014;32(6):1380-9 

 

 

 

6. Shenoy PS, Bose B. Identification, isolation, quantification and 

systems approach towards CD34, a biomarker present in the 

progenitor/stem cells from diverse lineages. Methods. 

2017;131:147-56. 

7. Rao B, Malathi N, Narashiman S, Rajan ST. Evaluation of 

myofibroblasts by expression of alpha smooth muscle actin: a 

marker in fibrosis, dysplasia and carcinoma. Journal of clinical 

and diagnostic research: JCDR. 2014;8(4):ZC14. 

8. Sarode GS, Sarode SC, Gawande S, Patil S, Anand R, Patil SG, 

et al. Cellular cannibalism in giant cells of central giant cell 

granuloma of jaw bones and giant cell tumors of long bones. 

Journal of investigative and clinical dentistry. 2017;8(2). 

9Americo MG, Marques YMFS, El Abras Ankha MDV, do Prado 

RF, Carvalho YR. Correlation of intratumoral lymphatic 

microvessel density, vascular endothelial growth factor C and cell 

proliferation in salivary gland tumors. Medical Molecular 

Morphology. 2017;50(1):17-24. 



Mansoura Journal of Dentistry 2020;7(26):26-31. 

30       Reham Mostafa 
 

 

10. Sharma D, Koshy G, Grover S, Koshy S. Cellular cannibalism: 

An insight. CHRISMED Journal of Health and Research. 

2015;2(1):14. 

11. Fernandez-Flores A. Cannibalism in a benign soft tissue 

tumor (giant-cell tumor of the tendon sheath, localized type): a 

study of 66 cases. Rom J Morphol Embryol. 2012;53(1):15-22. 

aIJCRI. 2011;2(2):5-10. 

13. Peacock ZS, Jordan RC, Schmidt BL. Giant cell lesions of the 

jaws: does the level of vascularity and angiogenesis correlate with 

behavior? Journal of Oral and Maxillofacial Surgery. 

2012;70(8):1860-6. 

14Razavi SM, Yahyaabadi R. Comparative Study of Correlation 

between Angiogenesis Markers (CD31) and Ki67 Marker with 

Behavior of Aggressive and Nonaggressive Central Giant Cell 

Granuloma with Immunohistochemistry Technique. Asian Pacific 

journal of cancer prevention: APJCP. 2018;19(8):2279. 

15. Dewsnup NC, Susarla SM, Abulikemu M, Faquin WC, Kaban 

LB, August M. Immunohistochemical evaluation of giant cell 

tumors of the jaws using CD34 density analysis. Journal of Oral 

and Maxillofacial Surgery. 2008;66(5):928-33. 

16. Noya Maiz N, de la Rosa‐García E, Irigoyen Camacho ME. 

Immunohistochemical expression of alpha‐smooth muscle actin 

and glucocorticoid and calcitonin receptors in central giant‐cell 

lesions. Journal of Oral Pathology & Medicine. 2016;45(4):289-

94. 

17. Fregnani ER, Sobral LM, Alves FA, Soares FA, Kowalski LP, 

Coletta RD. Presence of myofibroblasts and expression of matrix 

metalloproteinase-2 (MMP-2) in ameloblastomas correlate with 

rupture of the osseous cortical. Pathology & Oncology Research. 

2009;15(2):231-40. 

18. Nadalin MR, Fregnani ER, Silva-Sousa YTC, da Cruz Perez 

DE. Presence of myofibroblasts and matrix metalloproteinase 2 in 

radicular cysts, dentigerous cysts, and keratocystic odontogenic 

tumors: a comparative immunohistochemical study. Journal of 

endodontics. 2012;38(10):1363-7. 

19 de Oliveira Ramos G, Costa A, Meurer MI, Vieira DS, Rivero 

ER. Immunohistochemical analysis of matrix metalloproteinases 

(1, 2, and 9), K i‐67, and myofibroblasts in keratocystic 

odontogenic tumors and pericoronal follicles. Journal of Oral 

Pathology & Medicine. 2014;43(4):282-8. 

20. Kalluri R. The biology and function of fibroblasts in cancer. 

Nature Reviews Cancer. 2016;16(9):582. 

21Otranto M, Sarrazy V, Bonté F, Hinz B, Gabbiani G, 

Desmouliere A. The role of the myofibroblast in tumor stroma 

remodeling. Cell adhesion & migration. 2012;6(3):203-19. 

22. Tung JC, Barnes JM, Desai SR, Sistrunk C, Conklin MW, 

Schedin P, et al. Tumor mechanics and metabolic dysfunction. 

Free Radical Biology and Medicine. 2015;79:269-80. 

23. Abe R, Donnelly SC, Peng T, Bucala R, Metz CN. Peripheral 

blood fibrocytes: differentiation pathway and migration to wound 

sites. The Journal of Immunology. 2001;166(12):7556-62. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Mansoura Journal of Dentistry 2020;7(26):26-31. 

31       Reham Mostafa 
 

 

24. Schmidt M, Sun G, Stacey MA, Mori L, Mattoli S. 

Identification of circulating fibrocytes as precursors of bronchial 

myofibroblasts in asthma. The Journal of Immunology. 

2003;171(1):380-9. 

25. Ishii G, Sangai T, Oda T, Aoyagi Y, Hasebe T, Kanomata N, et 

al. Bone-marrow-derived myofibroblasts contribute to the cancer-

induced stromal reaction. Biochemical and biophysical research 

communications. 2003;309(1):232-40. 

26. Sosa Torres ME, Saucedo-Vázquez JP, Kroneck PMH. The 

Magic of Dioxygen. In: Kroneck PMH, Sosa Torres ME, editors. 

Sustaining Life on Planet Earth: Metalloenzymes Mastering 

Dioxygen and Other Chewy Gases. Cham: Springer International 

Publishing; 2015. p. 1-12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. 

 

 

 

.. 

. 

 
 

 


