
Background
Cannibalism (derived from the Spanish word “Cannibal”) 
means eating another human flesh by human as food 
(1). Similarly, this phenomenon is seen at the cellular 
level (2) when an alive tumor cell is engulfed (3) and 
digested by another tumor cell (4) and also dies inside it 
(3). In cellular cannibalism (CC), first, a cannibalistic cell 
engulfs a free cell (5). The engulfed cell contains a large 
vacuole that can push the cannibalistic cell’s nucleus to 
the cell borders and make a transformation in its shape 
from circular to semi-lunar (4,5). Engulfed cell’s nucleus 
shape does not change (5). This cell lives for a while (1), 
it but gradually turns into an apoptotic cell (6), dies, and 
its nucleus disintegrates (1). CC was mainly known as a 
phenomenon in which the tumor cell engulfs its sibling 
tumor cell. However, engulfing other types of cells such as 
neutrophils and lymphocytes has recently been reported 
(7,8,9) which is called Xeno-CC (9). Generally, CC has 
been described as a characteristic morphological feature 
of malignancy (5,9,10), but lately, it has been reported 
to occur in benign pathologic lesions (3,6,11-13). The 
aim of the present study was to report CC in three 
ameloblastoma cases.

Case Presentation
Cases
We conducted a retrospective study on 14 ameloblastoma 
cases (retrieved from the department of oral pathology, 
Faculty of Dentistry, Hamadan University of Medical 
Sciences) to identify CC. The classical feature of CC 
was defined by the eccentrically placed crescent-shaped 
nucleus and cytoplasmic extensions, which partially 
(partial CC) or completely (complete CC) surround the 
internalized cell with a clear halo representing a vacuole 
formation (9,12). Based on the previous studies (6-8,14) 
and according to the sequential phases in the course 
of CC in which the internalized cell dies off, and its 
nucleus eventually undergoes degeneration (1,5), other 
histopathologic features of this phenomenon (e.g., vacuole 
including the degrading cell, empty vacuole, and complex 
cannibalism) have been considered as CC if present. Then, 
the presence of Xeno-CC was checked, and demographic 
data of the samples were collected from patients’ records 
(Table 1). 

Histopathologic Findings
In microscopic assessment, both CC and Xeno-CC were 
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Abstract
Cellular cannibalism (CC) is a phenomenon during which the tumor cell engulfs other cells, including 
sibling tumor cells or non-tumor cells such as neutrophils and lymphocytes (known as Xeno-CC). This 
case report aimed to present CC in three ameloblastomas. Microscopically, hematoxylin and eosin-stained 
slides of 14 ameloblastoma cases were observed at 400× magnification to identify CC. The findings 
revealed that 3 cases (21.42 %), including 2 plexiform and 1 follicular ameloblastoma were identified 
with CC and neutrophil Xeno-CC in stellate reticulum-like cells. Furthermore, a few CC were seen in 
peripheral ameloblast-like tumor cells. CC has been described as an exclusive morphologic feature of 
malignancies; however, since it has been reported in benign tumor cells such as ameloblastoma, it seems 
that this concept needs to be revised. Given the relation between CC and aggressiveness of tumor lesions, 
this phenomenon can be suggested as one of the predicting factors for aggressive biologic behavior of 
ameloblastoma.
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detected in 3 (21.42%) cases, including 2 cases of plexiform 
and 1 follicular ameloblastoma. In these samples, CC and 
neutrophil Xeno-CC were clearly observed in the stellate 
reticulum (SR)-like cells (Figures 1 and 2), and a few CC 
were found in peripheral ameloblastic-like cells (Figure 3). 

Discussion 
With the identification of CC in malignant tumor cells (5, 
9), its relationship with aggressive behavior (5,8,10), grade 
of anaplasia (15), and metastatic potential of malignancy 
(10) was reported as well. It has been mentioned that in 
this phenomenon, internalized cells disrupt the cytokinesis 
of engulfing cells, consequently causing a chromosomal 
instability and inducing aneuploidy which promotes 
tumor progression (8). Therefore, CC was suggested as 
a prognostic marker for predicting biological behavior 
and aggressiveness of tumor lesions (5,10), and it was 
described as a characteristic feature for malignant tumors 
compared to benign tumors (9). Recently, CC has been 
reported in benign lesions such as ameloblastoma (12), 
giant cell tumor of the tendon sheath, central giant cell 
granuloma (GCG), peripheral GCG. Further, its relation 

with aggressive biologic behavior of some of these lesions 
has been clarified (3,11-13). For example, more CC has 
been reported in giant cells of tendon sheath than in those 
of central GCG and peripheral GCG (6). In addition, the 
number of reported CC in giant cells of the aggressive and 
recurrent central GCGs was higher than in non-aggressive 
and non-recurrent central GCGs (6,11,13). However, 
a hypothesis declared that the cannibalistic activity of 
giant cells in these lesions cannot be considered a true 
CC as these cells are derived from monocyte-macrophage 
lineage, and their engulfing activity is due to their inherent 
phagocytic nature (12). Hence, it seems that the first report 
of true CC in a benign human tumor is CC in SR-like cells 
of ameloblastoma which was first presented by Sarode et 
al (12), and the present study is its second report. This 
study is the first report of CC in peripheral ameloblast-
like cells and neutrophil-Xeno CC in SR-like cells of 
ameloblastoma. In this study, CC was observed in 3 cases 
(21.42%) of ameloblastoma which was lower than that in 
Sarode and colleagues’ study (30%) (12). All 3 positive CC 
ameloblastomas were conventional ameloblastomas with 
plexiform (2 cases) and follicular (1 case) histopathologic 

Figure 1. (a-c) Complete CC (black arrowhead), Partial CC (white arrowheads), Complex CC (yellow arrowhead), and neutrophil Xeno- CC (red arrowhead); H&E, 
×400. Note. CC: Cellular cannibalism.

Table 1. Clinical-Radiographical and Histopathological Data of Studied Ameloblastoma Cases

Case No. Age Gender Jaw Involved Clinical Feature (Sign/Symptom) Radiographical Feature Type of Histopathology CC

1 22 Male Mandible - Multicystic Plexiform +

2 34 Male Mandible Expansion Multicystic Plexiform +

3 25 Female Mandible Perforation Multicystic Follicular +

4 18 Female Mandible Expansion Unicystic - -

5 22 Male Mandible Expansion Multicystic Plexiform -

6 21 Female Mandible Expansion Unicystic - -

7 24 Male Mandible Expansion Unicystic - -

8 25 Male Mandible Tooth mobility Multicystic Follicular -

9 33 Female Mandible - Unicystic - -

10 26 Female Mandible Expansion Multicystic Plexiform -

11 47 Male Maxilla - Multicystic Plexiform -

12 38 Female Mandible Pain Unicystic - -

13 34 Male Mandible Expansion Multicystic Follicular -

14 53 Female Mandible Expansion, Pain Unicystic - -

Note. CC: Cellular cannibalism.
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patterns, but in Sarode et al’ s report (12), positive CC 
cases were follicular (n=10), acanthomatous (n=2), and 
unicystic (n=3) ameloblastomas. As no clinical and 
radiographic findings were reported by Sarode et al (12), 
we could not compare them with our findings. Similar to 
Sarode et al’s study (12), the current study found partial 
and complete CC features, along with other features such 
as vacuoles including degrading cell(s), CC with multiple/
empty vacuoles, complex cannibalism, and neutrophil 
Xeno-CC. The definite reason for CC occurrence is not 
clear (4,10); however, several theories have been raised: 
First, through this phenomenon, tumor cells can feed 
themselves from engulfed cells and meet their hunger 
as well as nutritional deficiencies (1,10). Secondly, CC 
prevents tumor growth by elimination and reduction of 
tumor cells (4,10). Thirdly, the occurrence of CC can be 
due to an unfavorable microenvironment such as acidic 
conditions in the lesion. The acidic microenvironment 
undergoes a shift in the metabolic pathway which in turn 
favors the selection of certain cell phenotypes that can act 
as cannibalistic cells (10). Finally, tumor cells use CC as an 
escape mechanism for escaping from immunity through 
immune cell cannibalism (1,10).
As a result of ameloblastoma growth progression and 
the increase in the size of its components, central SR-
like cells of follicles (and plexiforms) get away from 
stroma, which is counted as a nutritional and blood 
supply source for the cells, so CC can be a surviving 
strategy in a microenvironment without nutrients. Stroma 
degeneration is often mentioned as a marker of nutritional 
deficiency (12). In the present study, the detection of CC 

in peripheral ameloblast-like cells neighboring the stroma 
may be an indicator of degeneration in this nutritional 
source, indirectly. In addition, CC has been considered 
a sign of aggressive behavior. In this regard, Sarode et al 
suggested that CC can approve the aggressive nature of 
ameloblastoma and be used for predicting its biological 
behavior and prognosis (12); however, two points need to 
be considered: In the study by Sarode et al (12), clinical 
and radiographic features of ameloblastomas were not 
presented, and their relation with CC was not investigated. 
Conversely, in the present study, the frequency of clinical 
and radiographic features was higher in ameloblastomas 
without CC (90.90%, 10 out of 11 cases) compared with 
positive CC ameloblastomas (66%, 2 out of 3 cases).

Conclusions
Regarding the relation between CC and the aggressiveness 
of tumor lesions, the presence of CC in ameloblastoma 
may be suggested as one of the predictive factors for the 
aggressive biologic behavior of this tumor. A definite 
conclusion on this topic involves assessing the relationship 
between clinical and radiologic features and the presence 
of CC in these lesions. Accordingly, further studies with a 
higher sample size are required.
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Figure 2. (a) CC. (b) CC With multiple vacuoles cannibalism (blue arrowhead), complete CC (black arrowhead); H&E, ×400. Note. CC: Cellular cannibalism.

Figure 3. (a-b) CC in Peripheral Ameloblast-like Cells of Ameloblastoma; H&E, ×400. Note. CC: Cellular cannibalism.
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